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Railways .

VI.-Mr. H. Soper's Model Railway.
VER since THE MODEL ENGINEER first made its
appearance, I have been amongst its constant
E
readers, and I am pleased that it is now issued
fortnightly instead ofmonthly.
The model locomotive and railway department has es

PUBLISHED
TWICE MONTHLY.

railway is 358 ins. in length , and the centre line of the
boiler is pitched 558 ins., and the top of the chimney
9 ins. above the rails. The cylinders are 1 in . in
diameter by 14 ins. stroke ; the frames are made of
1-16th in . steel ; driving wheels 4 ins. diameter ; the
boiler barrel is 372 ins. diameter and 5 ins.· long, having
a large firebox, 5 ins. long by 2 ins. wide at the bottom ,
and 2 ins. at the top and 5 ins. high. There is a
D -shaped tube through the boiler, stayed on the top by

MR. H. SOPER'S MODEL LOCOMOTIVE AND TRAIN .
pecially interested me, as I have a model railway of my
own, wbich is now practically completed , and which I
shall attempt to describe herein . I must say that THE
MODEL ENGINEER has been of great assistance to me in
building my engine.
The whole system is practically built to a scale of 5/8 in .
not strictly adhered to it.
to the foot, although i ha
The engine which comprises the motive power of the

four brass angles. This is clearly shown in the drawings
of boiler on the next page. The outside of the boiler is
covered with 78-in . asbestos, with a metal lagging sheet
over all. The cylinders are supplied with drain -cocks,
and the back plate of the boiler is decorated with theusual
fittings - namely , water gauge, pressure gauge, gauge
cock , regulator, and firedoor. The reversing gear is of
the Stephenson link type, the links being steel, worked

2
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by means of a screw on the footplate. The specification
printed at the end of this article will enable anyone to see
at a glance the principal dimensions and particulars of the
locomotive.
The rolling stock at present comprises two Pullman
cars (each 30 ins. long) , one mounted on two six - wheeled
bogies, the other on two four-wheeled bogies, a com
posite carriage (27 ins. long), mounted on two four
wheeled bogies, and a six - wheeled guard's van, all of
which I built to my own designs. The photographs will
give an idea of the appearance of these coaches. I am at

SPECIFICATION OF ENGINE.
Cylinders, i in. bore by 14 ins. stroke.
Driving wheels, 4 ins. diameter; gauge, 3 15-16tbs ins.
between flanges.
Bogie wheels, 2 ins. diameter.
Trailing wheels, 24 ins. diameter.
All wheels are & in. on tread, and lange 1-16thin , thick ,
Bogie u heels pitched 4 ins. between centres.
Bogie centre to centre of driving axle, 6 ins.
Centre of driving axle to centre of trailing axle, 7 ins.
Travel of valves, 5.16ths in .; lap of valves, 1.32nd in.
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present engaged on another Pullman , which will be 36 ins.
long, and of more modern construction than its pre
decessors. It will represent the latest class of car now in
use on the L. B. & S.C.R. , and will complete the rolling
stock of my railway.
The railway itself is laid in the garden, and is 96 ft.
long ; perfectly level from end to end. There are three
stations, and sidings for shunting operations. Turntables
are also provided for turning the engine end for end.
The engine easily pulls the train round the line at about
& miles per hour, and, considering that the whole train

Steam ports, 1-16th in. by 4 in.; exhaust ports , in .
by & in.
Space between ports, 3-32nds in .
Centres of connecting rods, 31 ins.
Travel of reversing screw , 14 ins.
Cylinders lagged with $ in. asbestos.
Total length of engine and tender, 2 ft. 114 ins .
Tender wheels, 2ins, diameter.
BOILER .
Barrel, 34 ins. diameter by 5 ins, long.
Firebox casing, 51 ins. by 61 ins. by 24 ins. wide .

H

LONGITUDINAL
SECTION OF
MR. SOPER's
LOCOMOTIVE

g

weighs about 55 lbs., this is no mean performance . I
recently won a first prize at the Hove Industrial Exhibi .
tion for the same.
The accompanying photographs show the engine
in various positions. The special photograph, which
is presented as a supplement with this issue of The
MODEL ENGINEER , is a view of the locomotive almost
end on , and makes a realistic picture of the model.
Should any of your readers like any further information
regarding (the same [I shall be very pleased to supply

Firebox, 578 ins. high by 5 ins. long by 24 in. wide.
Water space, š in .
Firebox made of 1 32nd in . copper ; sides stayed with
* in . copper stays pitched i in . apart, 15 stays each side.
Working pressure, 40 lbs. per square inch .
Boiler tested to 60 lbs. hydraulic.
Boiler lagged with } in. asbestos.
Tractive force (dead weight) equals 12 lbs. (about ).
Speed, running light, with full steam , 10 to 12 miles
per hour.
The engine will take a curve of 15 ft. radius. ]

The Model Engineer and Amateur Electrician .

MODEL PULLMAN CAR AND GUARD'S VAN , DRAWN BY MR. Soper's FIRST LOCOMOTIVE .
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MODEL PULLMAN CAR , WITH Sıx WHEEL BOGIES.

MR. SOPER'S MODEL LOCOMOTIVE ON ONE OF THE TURNTABLES .
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How to Make a
For the Book - shelf .
Model Drilling Machine .

( Any book reviewed under thisheading can be obtained from THE
MODEL ENGINEER Book Department, 6,, Farringdon Avenue
London , E.C., by remitting the published price and cost of
postage.]
THE “ PRACTICAL ENGINEER " ELECTRICAL POCKET
BOOK FOR 1901. Manchester : The Technical Pub .
lishing Company, Limited, 310, Whitworth Street.
Price is. nett. Leather, gilt, with diary, is. 6d.
nett. Postage 2d.
A pocket book well filled with notes and memoranda
is, of course , as much a necessity for the electrical as for
the mechanical engineer. The value of such a publica
tion as that which lies before us is, therefore, almost to
be taken for granted, especially as this is the second year
of issue. We note that several improvements have been
made in this year's edition, and some new matter added.
Amongst the latter may be mentioned additional tables
of gearing for electric motors, and others to facilitate the
proportioning of resistance frames. The printing and
general appearance of the pocket book is all that could
be desired, and the diary, accurately divided into i.in.
squares, which are again sub -divided in tenths, forms a
really useful addition. Although the printed portion runs
to close on 300 pages, the bookmeasures but 12 in. thick ,
the paper used being a thin but tough and opaque
variety

THERE are in Great Britain 373 times as many
vacuum 19 engines as there are “ Westinghouse," and
21 times as many carriages.
ALUMINIUM powder has been used as a mixture for
making photographic flashlights, being cheaper than mag
nesium and devoid of the pungent odour or unpleasant
smoke incidental to the combustion of the old magnesium
powder. - The Journal of the Franklin Institute.
A GERMAN contemporary describes a new type of
storage battery switch, which is designed to avoid the
necessity of employing a booster to furnish the extra volt
age for charging when the charging dynamo is required
to provide current at the normal voltage for other pur
poses at the same time. The new switch effects this end
by enabling two- thirds of the total number of cells con
tained in the battery to be always charged together.
An electric lighting board system has been brought out
by means of which an incandescent lamp can be applied
at any point with the certainty that it will light up . The
“ board " has a prepared face of cork and rubber, and
below this there are wires, like a warp, embedded in a
preparation of asbestos . Each lamp, or each wall plug,
has two sharp pins projecting from its base, and when
these pins are pressed through the surface of the “ board ”
they make contact with a pair of wires ( positive and
negative) below , and the lamp lights. On such a “ board "
letters or words may be made by attaching lamps in the
desired position , and the word may be altered as often as
desired. The “ board ” may also be made as a moulding
or filleting, and be run round shop windows, or the
skirting boards of rooms and offices, or the interiors of
show -cases. The arrangement of the lights is then com
pletely under control, and can bevaried from day to day
if desired . It is claimed, says Electricity ( N. Y. ), that
with “ boards ” of this nature short circuitsare impossible.

By W. H. ROBINS.
" HE model I am about to describe will be found a
THE
very useful machine in an amateur's workshop, as
it is very accurate and easy to manipulate. Cast
ings will be required for the two arms ; the bottom bracket
which supports the table ; five pulleys ; two bearings and
About 14 ins.
caps, and also for the bedplate and table.
of3 in . steel rod will also be required.
The first thing to do when you have obtained the cast
ings, &c. , is to true up the bedplate, which is an iron
casting 6 ins. by 2/2 ins., and drill the hole in centre,
which will require tapping & in. Whitworth. The pillar,
which is a piece of steel rod, 7 % ins. by 18 in. , will next
require to be screwed into the y8 in hole, care being taken
to get it at right angles to the bed. Now take the cast
ing for the top arm and file the bosses perfectly true.
These will have to be fastened to the faceplate and the
5/8 in . boss drilled 38 in. The other boss will also re
quire drilling ( 3-16ths in . tapping), the holes being 14 ins.
centre to centre. The 3-16ths-in . hole must then be en
larged to % in. for a distance of 5-16ths in. , and the
other 5-16ths in. being tapped to take a 3-16ths_in .
Whitworth steel screw , which can now be fitted. This
screw must be pointed. The small boss at back of the
58 in. boss will require tapping ys in. and a screw fitting.
The other bracket can now be taken in hand, the pro
cess being the same, except that the t- in. end will require
boring, 5 16ths in. , and afterwards reamered out so as to
be 38 in , at top and 5-16ths in. at bottom. The large
boss will require a X-in . hole, drilling through it 38 in.
from centre of pillar and 56 in. from bottom of boss.
This is for the spindle carrying the two loose pulleys, the
spindle consisting of a piece of stick steel, 14 ins. by 4 in .,
each end being drilled to take a fin . screw , with a 38 in.
head, to prevent pulleys running off. The pulleys can
next be turned to the dimensions given in the drawing,
and finished off. The pulleys may be made of brass or
steel, preferably the latter.
The next part to take in hand is the drill spindle, which
is turned to the dimensions shown , the pulley being keyed
on. The bottom of spindle will first require a ' s in . hole,
drilling up the centre for i in. , and afterwards it should
be screwed 5-16ths in. Whitworth thread on the outside.
This part will then require to be split with a hack -saw
and run over again with the dies. Ii should be tempered
to a deep straw colour. A hexagon nut will be required,
and this must be tapped with a 5-16ths in. taper tap ,
so that when it is screwed on it will draw the jaws of the
chuck together.
The table will require turning 1/2 ins. diam ., I in.
thick , and the spindle part 4 in . diam . and iſ ins. long.
The bracket which supports table must be treated the
same as the two arms, the large boss being drilled 3/8 in.
and small & in. The arm which supports lever will also
want filing up, and the slot making and pin fitting to
support the lever. The lever may be made of a piece of
steel, } in. by 4 in. , and 34 ins. long, the extreme end
being turned to form a small handle. The spindle of
table will require a small slot filing in bottom for end of
lever to work in . The bearings are brass castings, drilled
with 5.16ths - in. holes / 2 in . from bottom , and fitted with
caps. The caps and bearings may be fastened down with
- in, cheese- head screws . The shaft has now to be fitted
and pulleys screwed on , the latter being turned after they
are fixed.
The machine is now ready for erecting, and if well
made will be most serviceable. It should be run with a
small gut belt, and at a good speed .
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How to Make a Scribing Block .

Jottings .

By J. E STONE.

RECENTLY developed and very successful applica
,
in
lithographic printing. The thin aluminium plates
make excellent impressionsand are said to be replacing
the old heavy lithographic stones, one of the great
advantages of aluminium being due to the possibility
of its application to the rotary press, as well, also, as
to its lower cost.

A

HE following description of a neat little scribing
block may be of some use to amateur mechanics and
T!
others. Many amateurs find a difficulty with regard
to the sliding block. The base is made of cast iron, 2/2
ins. diam . and i in. in height, having a 38 in. hole in the
centre and countersunk at the bottom , a piece of
7-16ths steel, 8 ins. long, turned down a tight fit at one
end being rivetted into the base. The base and upright
should then be centred up true in the lathe, drilled and
turned all over , the upright being turned 78 in , with a
shoulder at the bottom , and would be greatly improved
with an acorn shaped at the top.
The sliding block should now have our attention. A

A

H

W

ня
E

ACCORDING to the Engineer, the temperature of the
acetylene flame is variously estimated as between 2,100
and 2,240 degs. But the experimental values so far ob
tained vary from the melting point of platinum down to
1,400 degs. That some parts of the flame possess a tem
perature higher than the melting point of platinum may
be proved by introducing very fine platinum wires into
it, and showing that they melt. Mr. E. L. Nichols has
made some careful measurements by means of thermo.
couples consisting of fine platinum and platino -rhodium
wires. The temperature of the hottest portion thus ob
tained was found to be 1,920 degs. An ordinary gas jet
tested under the same conditions gave a temperature of
1,780 degs., or a few degrees above the melting point of
platinum
Writing in Engineering, Mr. W. Armstrong states
an occurrence, which is interesting as demonstrating
in a very practical way the theoretical electrical phe.
nomena connected with the escape of steam from pipes
under pressure. In Mr. Armstrong's own words- " A
steam pipe 9 ft. long, part of a long range of 9in. pipes,
supplying an underground engine, split from end to end,
a violent escape of steam resulting, the pressure in
this instance being only 35 lbs. per square inch. The range
passes from the shaft along a return air course to the engine.
Two men sent to examine it saw on entering the drift
150 yards from the fracture what they supposed to be the
light from the lamp of someone who had got there before
them , but which , on closer inspection, proved to be a
strong flame of blueish tinge about 9 ins. long, extending
the entire length of the split , the luminosity being of
sufficient intensity to enable them to read ordinary print
6 ft. from it. The men state they have never observed
this phenomenon before under similar cireumstances, but
when wedging blown joints have frequently noticed
flashes of flame running apparently up the wedge, but
have not received shocks.

AN AMATEUR'S SCRIBING BLOCK .
piece of steel ( mild ), 58 ins. square by 1 % ins. long, should
be filed up square, with a 38 in. hole, the centre of which
in. from one end , the end of which is rounded off
is
(as sketch ). Another hole, 4 in. diam ., should be drilled
through the opposite way to the 38 in. hole . When
this is done, cut it down with a hack -saw through to the
78 in. hole, which now serves as a spring to tighten it on
the upright.
The scriber holder is the next. It is turned out of
1 in. round steel, the collar being 4 in. thick by ” in .;
the stud is 138 ins. under the head of the collar. A loose
collar should now be made, the same diameter as the
other by 3-16ths in. thick, and placed next to the other
as the sketch ( A, B). A š in. hole should be drilled
between the two collars for the scriber, the scriber being
% diam . and bent over one end as sketch ( W ). Screw
the end of the stud % in . diam ., and fit a in . wing
nut, which pulls the collar A against the collar B , and
at the same time tightens it on the upright.

A

Useful

Wire

Table

for

Amateur Electricians .

By F. E. P.
T has been suggested by a correspondent that a table
IT of copper wires as commonly used by amateurs,
giving particulars of resistances, number of coils to
an inch , and carrying capacities, would form a useful
guide. It is true that all this information can be gathered
from the various “ Pocket Books ” and similar publica
tions, but it is only available in a very scattered form .
The appended table , A, which brings together all the
usual figures required for reference , may therefore help
to fill a vacancy .
It must be premised that there are difficulties in the
way of giving an accurate tabulation of this sort. The
first trouble arises from the existence of conflicting gauges.
These actually number, I believe, some hundreds alto .
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gether, but it is fortunate for our peace of mind that
no more than two (the Birmingham Wire Gauge, or
B.W.G. , and the Imperial Wire Gauge, or I.W.G. ,
sometimes known as the Standard Wire Gauge, or
S.W.G. ) are in common use. These two are very
closely in agreement, and it is, of course, much to be
regretted that actual uniformity has not been attained.
In the following table the numbers of turns to an inch
have been calculated from a list of B.W.G. figures, but
on calculating a similar series from the I.W.G. numbers
I am forced to the conclusion that no practical difference
would result if the same numbers per inch were made to
serve both sets. This is due to the fact that the insula.
tion plays an important part in the diameter of the wire,
so that the minute differences in the bare wires could
only be noticedin winding a space some inches in length.
Another, and this a more important , difficulty arises
from the want of uniformity in the covering of the wire.
This should be given in catalogues but it is probably im .
possible to bind the wire manufacturers down to specified
Thicknesses of insulation, and consequently the s.c.c.
of one retailer may be the D.C.C. of another, or the
diameter may even vary from time to time in wire pur
chased from the same shop . The following table must,
therefore, be taken as approximate only in this connec
tion. It is also true ihat there is a very great difference
in the ability of different amateurs to wind to the best
advantage, " tight ” winding being a professional charac .
teristic ; but with all these limitations the tabulation here
given will doubtless be of use . The thicknesses of
insulation here adopted may be taken as average
for the ordinary classes of wire. These thicknesses
'001 E nobo in . ) for single
are, 4 mils ( 1 mil
silk.covered ( s.s.c. ), 6 mils for double s.c., 8 mils
for single cotton -covered, and 14 mils for double cotton .
covered wire. Doubtless this is a rather high estimate for
the very best wire ; but this latter is not always to be had.
The limits of No. 14 and No. 40 have been chosen
because ( 1 ) wire of a larger gauge than 14 is rarely used
in electro -magnetic work , and ( 2) because the possibility
of winding even a wire like No. 38 or 40 to a given
number of turns per inch is quite problematic.
For
similarly good reasons, wire above No. 30 has not been
quoted in the “ D.C.C.” column, as it would be a very
wasteful method of winding to use fine wire so heavily
insulated.
In regard to the “ resistance ” columns the following
cbservations must be borne in mind. Resistances are
always quoted for pure wire, a condition almost reached
by the best wire sold. Inferior wires may have con
siderably higher resistances, and these cannot , of course,
be determined without testing. The resistances of only
I.W.G.'s have been given to simplify matters, and for
this set of figures I have been largely indebted to the
excellent table published in Mr. T. M. F. Tamblyn
Watts' catalogue of electrical apparatus . The stated re
sistances are theoretically correct at 15° C.
The carrying capacities have been quoted for three
densities, 1000 , 2000, and 4000 ampères per square inch
of sectional area. The first is the maximum current
generally allowed for conducting wires (apart from
dynamos or apparatus ). The second column ( 2000 am
pères per square inch)is the maximum generally allowable
for field -magnet winding, small installation work , and
for armatures of any considerable size. The highest
allowable density (4000 amperes per square inch ) is for
small armatures where the diameter of the wire and size
of the armature core are so small as to quickly radiate the
heat generated by the comparatively large current. A
table of " fusing currents” ( taken
from the Mechanical
Engineers' Pocket Book) is added for the sake of com
pleteness.
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While it is probable that this table will serve all the
ordinary requirements, some readers may wish for infor
mation with regard to higher resistance wires. This may
best be put in tabular form , and it is a very easy matter
to work out the resistance of any wire whose relative
resistance is known . In the table, B , the relative resist
ances of various metals (taking pure copper as 1) are
given. The actual resistance of any wire of known com
position and diameter is calculated by multiplying the
resistance of a similar gauge copper wire by the relative
resistance of the metal under consideration . Thus, if it
is required to find the resistance of a yard ofiron wire of
No. 26 I.W.G., look first for the resistance of a yard of
No. 26 I.W.G in Table A = '096 ohm . The relative
resistance of iron as compared with copper is 6 . Multiply
together '096 and 6 , and the product, .576 , gives in ohms
the resistance of the yard of iron wire. It is necessary to
note that these “ relative resistances " are necessarily
only approximate, as the purity (and even the composition
in the case of alloys, such as German silver ) is often ques .
tionable.
The number of yards ofGerman silver , & c., wire to the
pound can be found by dividing the figures in the corre .
sponding column in Table A by the relative density of the
metal as given in Table B. Thus the number of yards of
No. 26 I.W.G. iron wire to a pound is 339 = .86 = 394'I.
TABLE B.

Metal or Alloy.
Copper
Aluminium
Iron
German Silver
Platinoid ...
Manganin
Reostene

How

to

Relative Resist.
ance .

Relative Density.

I 'O
17
60
13'0
200
24'0
44'0

I 'O
3
.86
96
'99
94
92

Build

a

Small

Windmill . - I .
By “ PRACTICAL."
SMALL windmill provides a source of motive
power of the cheapest kind, the cost after the mill
A
is built being almost nil, excepting only the oil
used for lubricating the bearings, and the very small
amount of wear and tear. Against this must be put the
inconvenience of being sometimeswithoutanywind to drive
themill, which is at times somewhat awkward. But even
after taking this into consideration it is worth any person's
while to build a small mill, with which to drive his lathe,
circular saw , printing press, or any small machinery, as
the cost of the necessary fittings is not great, nor the
labour involved very heavy.
By the aid of the accompanying drawings I hope to be
able to show my readers how a useful windmill can be
built,and advantage taken of the “ winds that blow .”
Fig . I showsthe framework complete . As it standsit
is 2 ft. square at the top and 4 ft. at the bottom , and
should be about 10 ft. high . (I have foreshortened the
height in the drawings to save space.) The four corner
posts A should be 4 ins. square at the top and 6 ins. at
the bottom , and the bottom ends must either be fixed
firmly in the ground to a depth of about 2 ft., or must
be firmly anchored, otherwise the mill would be likely to
topple over.
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All the cross -pieces should be 4 ins. square, and they
are tenoned into the posts in the positions shewn. The
two pieces B (Fig . 1) are fixed level with the tops of the
posts, and the two at right-angles to them are fixed down
about 4 ins. (see C ). The bottom stretchers D are put in
about 4 ſt. below B , and on the same sides as the latter,
parallel with them . The two cross-stretchers E and F
are tenoned into B and D , respectively , and these are the
only ones which it is necessary to fix in an exact position.
The face sides of these --that is, the sides which are facing
you in the drawing -must be an inch back from the middle
of B and D , and must be exactly vertical with each other,
which is assured by having the four posts all leaning in
wards to the same extent.
Good yellow deal will answer for all of the above
material, but the parts of the posts which are in the
ground should be encased with oak, by nailing a piece
about an inch thick on all four sides, and also one piece
on the bottom . These casings should reach about 6 ins.
above the ground when the posts are in position .
The top of the framework must now be boarded over
with oak boards, 1/2 ins. thick , cut to a circle outside,
and a circular hole, i ft. 6 ins. in diameter, left in the
centre. The outside circle must be large enough to hang
over the extreme corners of posts, about 1/2 ins. when
finished (see G , Fig. 4 ). Two pieces, 3 ft. 3 ins. long,
4 % ins . square , must be cut away on the under side, as
shown in Fig. 3 , so that they will fit on the circular top,
and the part H come just below the boards, as at I, Fig . 4 .
Two small rollers are inserted in the reduced part of each
of these pieces as at K , and a piece of oak , 3 ins. by
1/2 ins., is firmly screwed to the thin part, as at L , Fig . 4 .
These two pieces ( M ) can now be made to run easily
round the circle, and they will eventually form themeans
ofadjusting the sails to suit the wind . They can , for the
present, be fixed in position temporarily by nailing a
piece ofboard across at each end to keep them from fall
ing off the circular top:
The bearings for the shaft which will carry the sails
are fixed to the middle of the two pieces M , the latter
being cut away sufficiently to bring them to about the
slope shown in Fig. 4 . This is necessary for two rea
sons - one is, by so doing the bearing is kept close to the
stocks which carry the sails, thus preventing undue fric
tion ; the other reason being that the sails catch the wind
better than though they were quite upright. And there is
no tendency of the shaft to work forward out of its bear.
ings ( N ). On this shaft is mounted the bevelled gear
wheel O , which engages with a similar wheel ( P ) on the
upright shaft R. These wheels can be anything from
6 ins. to 12 ins. in diameter, but should be both alike.
Before the wheel O is fixed to the shaft, the bearings
for the upright shaft must be fixed in the middle of the
cross-pieces E and F , in the proper position as shown in
Fig . 4. On the upright shaft R being put in position,
with the bevelled wheel keyed to it, the right place for
the fellow wheel will be found, and it can then be fixed
on the shaft. A smaller bevelled wheel is also keyed on
to the bottom end of shaft K , which engages with another
similar wheel on the shaft S. The bearings for this are
fixed to pieces of wood bolted under thecross -pieces D ,
as shown at T. This shaſt S is continued beyond the
bearing at one side, so as to allow the driving pulley U
to be keyed to it,
The wheel V , on upright shaft R in Fig. 4 , is the brake
wheel, the method of using which willbe shown later on .
The stocks which carry the sails are shown in position on
the shaft in Fig . 4 ( W ), and an isometrical sketch of one
only is shown in Fig . 5. The method of fixing them to
the shaft, also of making and fixing the sails, will be
shown in the next article.
( To be continued . )
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MODEL

EXPRESS

PASSENGER

LOCOMOTIVE .

(Built By Mr. H. SOPER .)
Cylinders, 1 X 1 % ins. ; Driving Wheels, 4 ins. diam . ; Gauge, 2 15-16ths.
Total Length of Engine and Tender, 2 ft. 11/4 ins.
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The Society of Model Engineers '
Second

Annual Conversazione.

HE Second Annual Conversazione of the Society of
TH Model Engineers, which was held at the Memorial
Hall, Farringdon Street, E.C., on Saturday,
December 1st, 1900, resulted in a great and successful
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and included many well -knownmembers of the engineer
ing and allied professions.
All the rooms occupied by the exhibits, demonstra
tions, & c ., were decorated, and presented an excellent
appearance. A service of light refreshments was much
appreciated by the visitors, who found their comfort
studied at every turn . The programme was arranged so
that one might hear the whole of the lectures and con
certs, and yet leave ample opportunities of studying the
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Designed by ARTHUR DRUMMOND , Member S.M.E.
gathering. Nearly 400 visitors availed themselves of
this excellent opportunity of studying a comprehensive
display of the highest class models, which , together with
a round of concerts, scientific lectures and demonstra
tions, made up a notable event in the annals of the
Society. The guests were received by the chairman, Mr.
Percival Marshall, A.I.Mech .E., and Mrs. Marshall,

model-makers' art as shown in the large number of
exhibits .
As on the last occasion , Mr. A. M. H. Solomon was
responsible for the musical portion of the programme,
which was divided into two parts. Violin solos were ad
mirably rendered by Miss Clara Fisher, piano by Mrs.
Gerstle and Mr. Harold Samuel; songs by Miss Hub
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bard , Mr. Arthur Giles, and Mr. Jack Stanley. A banjo
solo by Miss Robartes, and mandoline solos by Mr.
Arthur Stanley weremuch appreciated, and the humorous
section was well maintained by Mr. Harry Giles. The
concert took place in the Board Room , whilst Mr. W.M.
Day's string band admirably rendered someselections in
the large hall, contributing not a little to the enlivenment
of the proceedings.
The more serious aspect of the display was comprised
in a series of scientific demonstrations on widely differing
subjects. In the course of the evening an address,
described by its author as a “ Scientific Sermon Poeti
cally Conceived,” was given by Mr. J. Macfarlane
Gray, M.I.Mech.E., on the subject of “ Power,” and was
listened to by an attentive audience. Two lectures, ac
companied by very practical experiments, were given by
Mr. Olaf F. Bloch, on “ Explosives," in the course of
which small samples of the most terrible of these sub .
stances were “ let off,” much to the delight of the audi.
ences. In another room some highly interesting induc
tion.coil experiments were conducted by Mr. E. L.
Pearce, in which the marvellous properties of high ten
sion electricity were demonstrated to everybody's satisfac :
tion, and during the intervals between these displays,
Mr. T. Bolas, F.I.C., showed a number of examples
of scientific glass -blowing , and exhibited his skill in
this direction by a series of practical demonstrations.
The great attraction of the evening was, undoubtedly ,
the large exhibit ofmodels. Many of these were shown
working, either by steam , or, in the case of electrical
models, from power derived from small dynamos or
motors worked from the lighting circuit. In addition, the
Society's railway track was erected on the platform , and,
during the evening, a number of finemodel locomotives
made trips on it under their own steam . Amongst these
may bementioned Mr. A. Bowling's model Great Wes.
tern Railway four-coupled express, Mr. F. Smithies’
four- coupled tank locomotive, Mr. H. Greenly's four
coupled tank locomotive, Mr. J. C. Crebbin's model oil.
fired G.W.R. single express locomotive, and Mr. A. R.
Ricardo's model mixed traffic single locomotive and elec
tric tramcar.
It would be impossible to enumerate in detail the
whole of the exhibits, but the following brief list will
serve to show the comprehensive nature of the display :
Mr. W. Illingworth - Model Two-Cylinder Beam En
gine ; Model Midland Locomotive , in . scale ; Model
G.N.R. Locomotive, 12 -in . scale ; Model Midland Loco
motive, 58 -in . scale. Mr. J. Restler -- Model Locomo.
tive. Mr. A. R. Ricardo - Model Electric Tramcar. Mr.
W. H. Dearden - Model Gas Engine. Mr. W. Bash
ford - Model G.N.R. and Caledonian Locomotives, and
Triple Expansion Marine Engine. Mr. A. Loebl - Model
Launch Engine , and Horizontal Engine with Dynamo.
Mr. A. M. H. Solomon - Wimshurst Electric Machine
and Locomotives. Mr. W. T. Barker - Model Great
Northern Railway Locomotive. Mr. J. C. Crebbin Model Locomotive. Mr. A. Bowling - Model Great
Western Railway Locomotive. Mr. F. Smithies — Two
Model Locomotives. Mr. F. Moore - Engineering Pho
tographs and Paintings of Locomotives. Mr. G.
F. Tyas - Model Engines and Photographs. Mr.
F. J. Burnham - Model Electric Locomotive. Mr.
H. Greenly - Model Locomotive and Photographs.
Mr. G.Heywood - Model Great Northern Railway Loco
motive. Mr. J. C. Taylor - Model Locomotive. Model
Marine Engine , And Parts of Model Launch Engine .
Mr. J. C. Humphreys — Model of London and South
Western Railway Locomotive. Messrs . Whitworth and
Co. - Harmonograph . Messrs. Geo. Philip & Son
Astronomical Models. Messrs. Martin & Co. - Model
Caledonian Railway Locomotive. Mr. W. Eaton
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Boiler fitted with “ Vic ” Injector. Messrs. Drummond
Bros. - Hand- Power Shaping Machine. The Crypto
Works Company, Limited - Alternating and Continuous
Current Dynamos and Motors. Messrs. Whitney
Model Engines and Fittings. Messrs. Kingscote Bros.
and Williams - Model High-Speed Electric Light Engine.
Mr. Hart — Revolving Electric Searchlight. Mr. James
Rigg — Model of the “ Rigg” Power- Driven Coal Tippler.
Mr. L. M. G. Ferreira - Model Launch Engine and
Boiler. Mr. E. R. Dale - Electric Hand and Dentists'
Lamps and “ Curiscopes.” Mr. E. W. Payne - Large
Model Locomotive. Mr. E. D. Löwy - Model “ Planet”
Locomotive. Messrs . Lucas & Davies — Locomotives and
Stationary Engines.
The L. & N.W. Ry. Co.
Model Locomotives. G.E. Ry. Co. - Models of Loco .
motive Boiler and Waggons. Messrs. Thorpe & Salter Ruby ” Gas Engine. Mr. W. Blaney - Small Steam
Engine. Mr. W. Grassie - Model Ship . Mr. H.
FIildersley - Shocking.Coil and Electric Engraving Ap
paratus ( shown working). A number of other very
notable exhibits were shown, many of which escape
notice herein only because the writer found it impossible
to see all the models in detail.
A number of steam models were driven from an oil .
fired launch boiler, kindly supplied for the occasion by
Mr. H. E. Morriss, who was ably assisted by Mr.
T. Cox . This proved an excellent method of showing
models to their best advantage.
The programme was itself a special production , and was
provided with a highly -original design on its outer cover
by a member of the Society, who is as distinguished in
the artistic as in the engineering world - Mr. Arthur
Drummond. We are privileged to reproduce this design
on page 1o . As was the case last year, we heartily con
gratulate the Society of Model Engineers upon the well
merited success of their second attempt to interest a larger
section of the public in models and model-making.
THE Next MEETING .
The next meeting of the Society will take place on
Monday, January 14th , 1901, at the Memorial Hall,
Farringdon Street, E.C.
A Model Single Phase
nator .

Alter

By A. W. M.
'HIS machine is very easy to construct, and though
TH it is practically a counterpart of a large central
station alternator, far less knowledge and skill are
required than in the making of a continuous current
dynamo, especially if with ring or drum armature , such
as are also used in central stations. To the model elec
trician who may already have made continuous current
machines, it will present a fresh field of interest and ex
periment, whilst the model engine builder can enter upon
the work with the assurance that he need not study elec
tricity in order to avoid failure in getting the machine to
give current and light a lamp.
The field -magnet A of cast iron has eight projecting
poles, each of which has slipped upon it a brass bobbin
wound with cotton covered copper wire . The armature
B is mounted in bearings, which may be of brass or cast
iron , and are bolted directly on to the sides of the field .
magnet. It consists of sheet- iron stampings, having eight
outwardly projecting poles. The stampings are clamped
between two circular brass nuts, which screw on to the
shaft. These poles are each wound with a coil of cotton
covered copper wire .
At each end of the armature is a flat ring ( C , C ) of brass
or coppermounted upon a bush of wood, ebonite, or other
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[Note. - The design of this Alternator is the
property of Messrs. Marshall & Woods,
2, Gray's Inn Road, London, W.C., who
will be pleased to supply castings and
parts to readers wishing to build a
machine on these lines.-- Ed . M.E.]
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insulating material. The current from the armature
winding is collected from these rings by means of copper
brushes. The studs which carry the brush holders are
insulated from the bearing brackets by wood , ebonite, or
other insulating material, and the terminals D are used
as clamping nuts. It is a good method to connect the
brushes to the terminals by means of flexible copper cables
soldered to the clamping-plates E underneath the brush
screws, and to the washers F under the terminals, the
current being thus conveyed to the terminals without
passing through the moving contact between the brush
holder and stud . It is a refinement, however, and not
absolutely necessary .
A pair of terminals G are clamped into the bearing
brackets , and insulated from them by ebonite washers.
These terminals are connected one to each end of the field .
magnet winding. The best way to machine the field
magnet is by bolting it to a faceplate, boring out the pole
faces to receive the armature, and facing the bearing
seatings at one setting, then reverse themagnet, and face
the bearing seatings on the other side.
The bearing brackets should now be faced with a file
and tried on a surface until they are flat and in line, also
square with centre line ; then , if they are bolted on to the
faceplate and bored with a fixed tool, there will be no
trouble in getting them into line when fitting on to the
field -magnet .
The armature stampings should be painted on one
side with japan or similar coating, or a thin sheet of
paper placed between each one before bolting them to
gether on the shaft, so that each is separated from its
neighbour by a thin sheet of insulation. This is to pre
vent eddy currents setting up in the iron, which would
cause heating and loss of power . It is not necessary to
insulate the shaft. Leave the bearings rough-turned un
til the armature is clamped up .
The holes in bearing brackets which carry the terminals
and brush gear aremade all one size, so that the brushes
may be set on either side of the collecting rings accord
ing to which direction the armature is rotated.
Before winding the wire on to the field -magnet,
bobbins, and armature poles, they must be covered with
two thicknesses of strong paper, such as drawing-paper,
in such a manner that the layers break joint. Cheeks
should be cut out of cardboard and slipped on at each end
so that the wire will lie in between , as well as on , insu
lating material.
The field bobbins can be wound in the lathe, and are all
wound in the same direction . The armature poles must
be wound by hand, and are also all wound in the same
direction. The direction is shown in drawing, which also
gives the method of connecting one coil to another. Only
one layer is shown, but this is merely for clearness; there
will be many layers, depending upon the gauge of wire
used. It is not necessary to have exactly the same num
ber of turns on each bobbin or armature coil; simply fill
up the spaces as near as convenient. Each coil is wound
separately , and then the beginning of one coil is con
nected and soldered to the end of the next, with the ex
ception of the beginning of coil No. I and the end of coil
No. 8. In the case of the field winding, these ends are
connected one to each field terminal; in the case of the
armature, one end is connected to one collector ring and
the other end to the second collector ring.
It will be seen from this that the field and armature
circuits are quite separate from one another, and that the
paths for the current are thus, with the field -magnet,
from one terminal right through all the coils one after
the other, and out at the other terminal ; with the arma
ture , froin one collector ring right through all the coils
one after the other, and out at the other collector ring via
the brushes.
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The action of the machine is as follows: A current from
a battery or continuous current electric supply is sent
round the field coils ; this produces alternate north and
south poles, as shown marked N , S. The armature ,
being rotated in either direction, will generate an alter.
nating electric current — the volts being proportional to the
speed and the number of turns of wire on the poles. By
sending more or less current round the field coils the volts
can be varied also , so that if the speed is fixed , and the
volts should be too high or low , they can be varied accord
ingly within a moderate range.
The output is, nominally, 50 watts, but if the speed is
run up to 3000 revs. per minute , this output will be
doubled ; it can also be increased by sending more cur
rent round the field coils. It will be noticed that the
collector rings are not divided into sections as in the
commutators of continuous -current machines; therefore,
there can be no sparking at the brushes. It follows from
this that the maximum output which the machine will
give is not reached until the coils upon the field -magnet
and armature become too hot ; as long as one's hand can
be held upon the surface of the coil it is not too hot.
The machine can be wound to suit requirements, the
following winding being a useful one :-Each field bobbin
to be wound with 72 lb. of No. 19 S.C.C. copper wire ;
each armature pole with about i oz. of No. 24 D.C.C.
copper wire. The field -magnet can then be excited by a
battery giving 10 volts 2 ampères, say, five bichromate
cells ; the armature will generate 50 volts, and give about
I ampere at 1,500 revs. per minute with this excitation.
If continuous current electric supply is available the field
can be excited by using incandescent lamps in circuit
with the coils.
The alternator can be put to the following uses :-To
light lamps, to work a small transformer, to give shocks
for medical purposes, & c .; for experiments with small
alternating current motors ; to show alternating current
experiments. It can be used as a synchronous motor
with alternating current supply mains, and in connection
with this will drive a continuous current dynamo to pro
vide current for charging small accumulators, electro
plating, & c. By using a transformer the output of the
alternator can be changed to high volts and less current,
or low volts and more current ; for instance , it can be
transformed up to, say, two hundred volis and a quarter
of an ampère , or down to four volts and ten ampères, and
SO On
Themachine gives four complete alternations or periods
per revolution (that is , the current flows round the circuit
and back again four times ).
The periodicity of the various alternating current supply
mains is not the same in every town ; the lowest is about
45 and the highest 100 . At 1,500 revs. per minute the
alternator periodicity is 100 ; at 750 revs. per minute it
will be 50 , and intermediate numbers and speeds accord
ingly . When used as a motor, the armature must be
mechanically rotated until its speed give a periodicity
the same as that of the supply ; it will then fall into step
and rotate at that speed, which cannot be altered. If the
machine is overloaded and pulled out of step it will stop,
and must be spun up to speed again . Thus the speed
will depend upon the periodicity of supply current. A
pair of these machines can be used to transmit power.
If one is driven as a generator, and supplies current to
the other used as a motor, the motor speed will be pre
cisely that of the generator. The motormust be wound
to give the same number of volts as the generator unless
a transformer is used in between them . The same con
dition holds when working as a motor from supply mains;
the alternatormust either be wound to give the same volts
as the supply , or a transformer can be used to adapt the
supply pressure to the motor.
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Editor's

Page.

'HE present issue is published at a time when all the
world is exchanging friendly greetings, and we are
glad to take this opportunity of extending to our
readers, each and all, our heartiest good wishes for a
Happy New Year. On this occasion , at least, we may
also add a wish for the New Century. Probably no model
engineer of to -day will live to see the twentieth century
through , but we hope , none the less, that whatever share
of it may fall to the lot of the readers of these lines will
be accompanied by a full measure of happiness and
prosperity
T

The good wishes expressed above we would supple
ment by our sincerest thanks for the generous sup
port accorded to our journal during the year
which has just passed.
Not only has
the
number of our readers steadily increased , but we
are pleased to be able to report that the experiment of
publishing the paper twice a month has proved a com
plete success. Since October last we have been con .
stantly receiving letters expressing appreciation of the
change, and the record of sales since the alteration took
place , has afforded us ample proof that this approval is
demonstrated practically as well as by correspondence .
We trust we have by this time convinced the few doubt
ing ones that themore frequent publication of the journal
has had no weakening effect on the quality of its con
tents, and we can safely promise that the future issues of
THE MODEL ENGINEER will fully equal the high standard
which we have maintained in the past.

Among the attractive items which we have in hand for
early publication , we would mention specially a set of
working drawings for a model locomotive, by Mr. E.
L. Pearce . These will be on the lines of the latest
Caledonian Railway engine, the “ Dunalastairs,” No. 3
class , and will represent in external appearance a very
accurate model of this popular locomotive, to a scale of
fin . to the foot, with a gauge of 372 ins. The con
structional details will, however, be modified to suit the
requirements of a good working model, and to simplify,
as far as possible, the more difficult portions of the
work. We hope to publish the first instalment of the
above in our issue for February Ist.
Here is a suggestion from D. W. (Manchester ), which
some of our advertisers may care to follow up. Hewrites :
“ I know two friends, who would have built model locos
if they had been able to buy a brass casting of the frame,
instead of having to build it up . I think myself that cast
frames are much better for (small)models than one built
out of sheet brass. One ofmy friends had finished cylin
ders and a suitable boiler, but he would not start because
of having to build up the frame. If some of the adver
tisers in your splendid paper, THE MODEL ENGINEER,
would put in their catalogues a range of small loco
frames, I am sure there would be a large demand."
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We publish in this issue a very interesting design for a
model alternating current dynamo, by a contributor who
has made a special study of small machines of this class.
We would point out that in comparison with a con
tinuous current dynamo the construction of this
machine is very simple, especially with regard to
the winding and to the collection of the current
from the armature , no complicated commutator being
It should therefore appeal especially to
requisite.
the model engine builder who wishes to make a dynamo
to run from his engine for the purpose of lighting some
small lamps, and who does not possess sufficient
electrical knowledge to undertake the construction of
a drum or ring armature continuous current machine.
At the same time, it offers to electrical readers the means
of experimenting at home with an alternating current;
and in this connection wemay say that we should be glad
to see small alternators and experiments therewith taken
up more generally by our readers , and the subject freely
discussed in our columns.
The competition for the best set of plans for a model
railway track , and also the competition for the article on
making an induction coil, close a few days after the pub
lication of this issue. Full particulars of these competi.
tionsappeared in our last few issues, and intending com :
petitors who have not sent in the MSS. and drawings
should bear the closing date in mind .

New

Prize Competition .

Competition No. 13. - We offer a prize of £ IIs.
for the best article on “ Model Railway Signals.' The
article should describe a set of working signals suitable
for a model railway of 3/2 ins. gauge, and should show ,
with working drawings, the best way of making the sig
nals and the various mechanisms required for operating
them . The general competition conditions given below
should be strictly adhered to . The last day for sending
in is January 31st, 1901.
GENERAL CONDITIONS FOR ABOVE COMPETITION .
1. All articles should be written in ink on one side of
the paper only .
2. Any drawings which may be necessary should be in
good black ink on white Bristol board . No coloured
lines or washes should be used. The drawings should
be about one-third larger than they are intended to appear
if published .
3. The copyrightof the prize article to be the property
of the proprietor of THE MODEL ENGINEER, and the
decision of the Editor to be accepted as final.
4. The Editor reserves the rightto print the whole or
any portion of an unsuccessful article which he may think
worthy of publication, unless the competitor distinctly
expresses a wish to the contrary .
5. All competitions should be addressed to The
Editor, THE MODEL ENGINEER, 6 , Farringdon Avenue,
London , E.C., and should be marked outside with the
number of the competition for which they are intended . A
stamped addressed envelope should accompany all com
petitions for their return in the event of being unsuc.
cessful. All MSS. and drawings should bear the
sender's full name and address on the back .
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Model Yachting Correspondence .
( The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume if desired , but the
full name and address of the sender should invariably be
attached , though not necessarily intended for publication .
Communications should bewritten on one side of the paper only.)
Some Points in Model Yacht Design .
TO THE EDITOR OF The Model Engineer .
Sir,--I agree with your correspondent,Mr. N. Smith ,
that lettersdealing with the difficulties of model yacht
construction and sailing would be very welcome, but I am
afraid that many of the most successful competitors and
students of this pastime would be reluctant to part with
the information they have gradually acquired as the result
ofmany years' patient perseverance. I have not studied
the matter for many years myself, and that must be my
excuse for departing from what perhaps is a very reason
able stand taken by experts in the art. As a rule, in
these matters, people who know a few things, keep them
to themselves.
Without being able to give any infallible plan formast
ing vessels, I have found that by studying the forces at
work in a sailing vessel under wind pressure some ideas
can be obtained which are likely to be ofassistance. As
is well known, these forces act, as regards the hull,
through the centres of buoyancy and gravity , and the
centre of lateralresistance,” and as regards the sail plan,
through the centre of effort. The actual effective C. E. of
sail area is always further aft, in windward work , than
shown in sail plan , in consequence of the area of ineffi
ciency in the luff of the sails. This portion of the sails
does not get acted upon by the wind, and the amount of
this area is, of course, greater or less in proportion to the
hollow in the luff of the sails. As for the C.B., this
should be so placed as to ensure the same level of hull
being preserved at all angles of heel. If the bow is de.
pressed when the vessel heels, the whole weight of the
sail pressure is thrown forward from its normal position ,
and if the stern depresses , the reverse is the case. The
amount the C.E. is thrown forward or backward depends
upon the height of C.E. above L.W.L. Even a slight
change in the vertical position of C.E. as regards C.B.
is likely to be of great influence in the performance of the
vessel. The introduction of the lateral resistance is for
the purpose of checking the natural tendency of a boat to
luft into the wind when sailing, this being partly due to
the resistance on the lee bow , and partly to the
tendency of C.E. to move aft as the sails fill. What
the amount of lateral resistance should be, and the posi
tion of its centre, depends, amongst other things, upon
the shape of the bow -lines and quarters, and also upon
the position of the C.B. I think it may be safely stated
that the most difficult types of vessels to get good results
from are those in which C.B. is abnormally dis
tant from C.L.L. either in front or behind . In the first
case, unless the quarters are very lean indeed, such vessels
always bore more or less , and in the latter it is difficult
to get C.L.R. sufficiently behind C.B. without get
ting a badly-shaped lateral plan. When C.B. is near
C.L.L., or only slightly in front of it , C.L.R. may come
further aft of C.B., as a rule, than when C.B. is very
much behind C.L.L. The position of the mast is deter
mined to a great extent by the circumstance that in
models sailed in very varying degrees of wind -pressure
provision has to be made to secure a proper proportion
of headsail being carried when stormsails are used. This
cannot be done when the mast is stepped far into the

January 1, 1901.

bows. When the masting is such that the headsails are
too small relatively to the after sail, the models are most
difficult to trim , as the slightest alteration of the sheets
either brings them into the wind or frees them too much .
I have found that a good proportion of headsail to after .
sail is about as 2 to 5. The best average position of the
mast is at one-sixth of the L.W.L. length from C.B., and
if the ballasting has been arranged so that the model pre
serves an even balance when heeled over (and this can be
got right before any sails are even designed for her - in a
bath at home, for instance), there should not be any great
difficulty in getting at the position of C.L.R., and the
amount of lateral area, after trials have been made under
sail. I do notrecommend a constant re -trimming of the
ballast, as often practised , in an endeavour to correct
faults which exist, as they so often do, in the plan of late
ral area and the position of its centre. Itmust not be
forgotten that, whatever the lateral plan may look like
on paper, it must vary in effectiveness according to the
bulk and shape of the rounded portions of the hull, which ,
although acting in an important manner upon it in prac
tical sailing, are treated in the drawing as a flat surface.
IfMr. Smith or any other model yachtsmen would care
to have any advice it is in my power to supply , I shall at
all times be glad to give it on receipt of stamped enve
lope.
Hoping that the foregoing may be of some assistance
to model yachtsmen generally , -Yours , & c.
CHAS, E. HANCOCK .
58 , Claude Road , Cardiff.

THE DERBY PARK AND BOOTLE LAKES M.Y.C.
At the first annual concert and distribution of prizes in
connection with the Derby Park Model Yacht Club, Mr.
Halliday, the energetic hon. sec., read a summary of the
working ofthe club for the year ending September 29th ,
in which he stated that the season opened in May last,
and races were held weekly until July. On August 4th
he (Mr. Halliday ) was elected hon . secretary , and, thanks
to the able efforts of his fellow committee men , the club
was brought up to its present strength, the numbers on
the roll being fifty.four. He said that they were ex
tremely grateful to the honorary members and also to the
donors of prizes, including Councillor T. Bell, who made
the club a present of a handsome silver challenge cup .
As a special encouragement, they were going to offer
a prize for the best-built and neatest rigged yacht next
year, and he hoped thatmany would compete and keep
up the reputation of the club . The chairman (Mr.
Councillor R. W.Hall) distributed the prizes, the list
being as follows : -20 -tonners : Mr. Norman's Ginet,
first prize; Mr. Appleton's Britannia and Mr. Halli
day's Gipsy, second and third prizes. 10 -tonners : Mr.
Turner's Maggie, first prize ; Mr. Perry's Tommie,
second prize ; and Mr. Jones' Willie, third prize . A
number of certificates were also awarded. The finances
of the club show a satisfactory balance in hand. The
Hon. Secretary's address is 42, Selwyn Street, Kirk
dale, Liverpool.
THE Board of Trade Return upon the working of con
tinuous brakes during the latter half of last year shows
that 34,139,761 train miles were run by trains fitted with
the Westinghouse brake, and that 283 faults were re
corded against it ; with the vacuum brakes, 77,294,920
train miles were run for 260 faults. The figures show
thatwith the Westinghouse brake 120,635 miles per fault
were run , and with the vacuum system 277,288 miles.The Railway Engineer .
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Practical Letters from

Our

Readers.
{ The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume if desired , but the
twil name and address of the sender should invariably he
attached, though not necessarily intended for publication .)
A Hint for Amateur Steam - Engine Users.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -Some time ago I built a 1 h.-p. horizontal
steam engine, with the intention of using same to drive a
lathe ; but, as my workshop is rather small, I found there
was not sufficient space for the boiler.
I eventually got over this difficulty by taking out the
whole of the fireplace, and the loose bricks and mortar
behind it. This left ample room for the boiler to be
fixed immediately under the brickwork chimney. This
arrangement turned out to be very satisfactory, as most of
the heat thrown out by the boiler passed up the chimney,
and the temperature of the room was only slightly
affected when the engine was running .
Perhaps this suggestion may be of use to someof your
readers whose workshops are anything but roomy. –
Yours faithfully ,
F. H. R. MANN .
Forest Gate.
Two Simple Wireless Telegraphy
Experiments.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , —I send particulars of two simple wireless
telegraphy experiments, which I hope will interest some
of your readers :
( A ) Marconi System . The contact spark of one bell
will ring another 18 ft. away. The sending apparatus
consists of an ordinary bell, push, and the Leclanché ;
the contact spring had a 4 - ft. sky wire, and the contact
pillar was earthed . The receiving apparatus consisted of
coherer made by laying two or three clean needles across
clean sheet-iron strips, and, of course , one end was
“ skyed ," and the other earthed .” The relay had about
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yards long, connected with mirror galvanometer of 100
turns ; each end was well earthed (through water pumps).
If now the push is pressed, a small movement of the spot
of light occurs. There are always earth currents about,
even if plates of a similarmetal are used for the “ earth .”
A mirror galvanometer will always be deflected if its ends
are earthed , and the circuit is suddenly broken or
made. - Yours truly ,
R. F. M.W.
Weston- super-Mare.
A Useful Plug Connector.
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-Having seen several useful articles des
cribed in “ Practical Letters," from readers, and bene.
fited thereby , in return , I beg to offer a small contribu
tion to same, hoping it will be of benefit to some of your
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readers. In using small motors, it is sometimes necessary
to utilise lamp mains as a source of power, and this
article is very useful for that purpose. Obtain a burnt.
out electric lamp collar A , and clean away the broken
glass and plaster. Make a wooden plug to fit collar, and
bore two holes (h , h ) to suit wires. Pass two ends, one
of each wire, up through the holes in wood , and also
through the brass segments (6 , 6 ) on top of collar, and
solder them there. On the other end ofwires solder two
thick wire connectors (c , c ), and the article is complete ,
as shown at B. It is connected up to an ordinary bayonet
lampholder as at C. - Yours truly ,
Brixton .
A. COPPINS.

GALVANOMETU

RECEIVING
E

E

30 YARDS .
1,200 turns and one cell in circuit ; the bell was worked
by one Leclanché, and had a tapper in series with it.
This simple form of coherer is very unreliable , and only
fit for experiment — any little shake or jar is liable to start
it , and it is hard to decohere.
( B ) Preece's System . The sending end consisted of
three cells in series, a push ; these are put into a line 50
yards long, and each end earthed (bury clean tin under
surface with plenty of water ). The receiving end was
about 30 or 40 yards away, and consisted of a line 30

A Workshop Difficulty .
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -I am taking the liberty of writing you on
a subject which, though having to do with model en
gineering, would hardly come under the “ Queries and
Replies ” column. I have a workshop put up in the
garden , and am quite overrun with spiders and woodlice,
and have tried many of the different methods of getting
rid of these pests, but with no success . If any reader
would suggest the best way, I would be very glad. —
Yours truly,
W. P. A.
Newport, Mon.
A Magnetic Mystery.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -The following is a very interesting ex
periment: - Attach a pail to the hook of the keeper of a
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compound horseshoe magnet. Drop No. 6 gunshot into
the pail every minute or so . The weight which the mag .
net will support is much greater than the weight it will
support at the commencement of the experiment. Sever
the keeper from the poles. The attractive force is again
reduced to the original value. Now this wants an ex
planation.– Yours truly,
HARRY J. C. WOODRUFFE, Engineer.
The Model Steamer “ Turbina. "
TO THE EDITOR OF The Model Engineer.
DEAR SIR , — With reference to the model of the Tur.
bina, described in your December 1st issue, may I ven
ture to point out an error the writer has made in the
design of the engines ?
The cranks are set at an angle of 90 degs. with each
other, which answers very well with double acting cylin
ders, but is totally unsuitable for single-acting engines,
as the vibration produced by the unequal action of the
steam would cause great unsteadiness of running.
At one part of the revolution both cranks are on the
up stroke, and are entirely dependent on the momentum
of the engine to carry them round, as the steam is not
acting on the pistons. Presently, on the contrary, the
steam is forcing both pistons down.
The practice in engineering works is to set the two
cranks at 180 degs. for single -acting engines. Thus, one
engine exactly balances the other, without weights being
necessary, and the steam is evenly distributed, both on
the up and down strokes.
A similar arrangement is used for the cranks of bicycles,
which would certainly never answer if the cranks were
S. C.
set at 90 degs. — Yours truly,
Middlesbrough .
TO THE EDITOR OF The Model Engineer.
Sir ,– You were kind enough to print my criticism
of the first prize design, for which I thank you ; and now
I should like to say something of the second .
The model is stated to be “ of the Turbina " ; the
name is incorrect - it should be Turbinia. Although the
boat is like the Turbinia in external appearance, no
" lines " are given, and the actual design of the hull is
left to the builder, who may or may not have the know
ledge necessary to design the hull. In fact, the plans
given are not those of a model steamer, but a design
of engines, &c. , and suggested arrangement of the same
in a hull, no attempt being made to design the latter or
to give displacement of finished model.
The engines are excellent in design, but I do not think
there is any need to enclose them and provide splash
lubrication , as the boat could not run for any length of
time owing to the small quantity of spirit carried .
Eight hundred complete strokes a minute seems to me
an enormous number to run a feed - pump at , I think the
pump would be less likely to give trouble if geared to one
half or one -quarter of that number, and the capacity
increased .
I do not understand the boiler from the drawings and
descriptions given ; are the drawings correct ?-Yours
S. B. FROUDE.
truly ,
Bristol.
[A letter from “ H.G. B.” will appear in next issue. —
ED. M.E.]
Model Torpedo Boat Destroyers.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -I have been greatly interested in the de.
sign for model torpedo boat destroyer in the November
Ist number.
I have had some experience with fast model steamers,

and perhaps a few words of criticism may be acceptable
to your readers who are thinking of building from the
design. The boiler and burner are excellent , and ought
to make steam at a tremendous rate ; but the run must be
a short one, as the water the boiler contains would be
soon exhausted , and over-heating would take place. I
think a feed -pump will be found a necessity, and should
draw from a small hot well fed from a condenser pipe
carried once around the stem outside , taking the exhaust
steam at one end , and delivering the condensed water
into the well. The back -pressure would be slight, as the
head would only be 3 ins. or 4 ins., and with this arrange
ment the boat would run a long time without attention .
An air - chamber at the stem should be also connected
with the naphtha tank , so as to give volume, so as to
obviate pumping air as the naphtha level falls. This
would also serve to float the boat if swamped.
I have never had any trouble with small feed -pumps,
if properly proportioned . They should not be so large
as to pump out the hot well faster than it is supplied, or
they are apt to draw air and stop, and they should not
run too fast.
In the design shown the feed - pump could not be driven
by one engine, as that would make it run slower than its
fellow ; beside, the speed is too high. How would a
small, independent donkey do ? It could be simple and
light.
I find the screws have to be much larger than scale ;
they cannot have too much surface ; there is so little
head of water over them , the “ slip , ” at best , is enor
mous - 50 per cent. to 75 per cent . , or more.
I am working on my Great Northern model , and the
information you gave has been of greatest assistance.
CHARLES L. PALMER.
Yours truly,
New York.
To the EDITOR OF The Model Engineer.
Dear Sir , -In your December ist issue wenotice that
one of yourcorrespondents in criticising the design of a
boat deseribed in a previous number, states that the en
gines specified are too heavy. As, however, he qualifies
this by remarking that he only forms this opinion from an
illustration he has seen , may we be allowed to point out
that the engines in question - our 58 in. by 12 in.
type A - weigh under 8 ozs. each ? - Your faithfully,
E. E. W. per pro WHITNEY.
117, City Road, London , E.C.
To the Editor Of The Model Engineer.
SIR, -I quite agree with the remarks made by the
Bristol correspondent, S. B. Froude, in the issue of
MODEL ENGINEER, December 1st, re Mr. Kidd's
model torpedo boat destroyer. The best way, however,
to make a model steamer so as to have it strong and yet
light in weight , is to make it in two halves and join them
together on a strip of brass that should run from the top .
of the bow right down along the bottom of the hull to
the end of the stern ; by this means you can get a hull
pun
the same thickness all throughout.
B. S. F. ( Bristo ) is quite right in his remarks on
the boiler. The uptake in the centre is a great mistake,
as no blowlamp you could get under this boiler would
keep 30 lbs. of steam - much less 75 lbs.- on the engines
mentioned , for the simple reason that nearly all the heat
would go up the funnel and leave the wet end of the fur.
nace practically cold . The proper way to have made
the boiler would have been to have put return tubes in
it, and by this means have carried the heat of the lamp
through the boiler into a combustion chamber at the
furnace door end of the boiler, keeping the wet end as it .
is in the sketch .
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The most successful model boiler I know of at present
is made as described above, and its owner can keep any
thing on it, from 5 lbs. to 100 lbs., for half-an hour,
when it wants refilling with water. This boiler is not on
paper and in theory , but actually in use at the present
time, and I have seen it working many a time in the
model steamer on a sheet of water.
Whitney's engines aremuch lighter in weight than you
would think them to be, judging from the woodcuts in
their catalogue ; but it is a great mistake for “ D. K.”
to have used a separate one for each propeller, as the
boat would never go straight by using such an arrange·
ment.
The best way would have been to have driven one of
the shafts direct from the engine, and have geared the
other shaft into it - by thismeans you would get both pro
pellers to go at the same speed, a thing impossible when
you use two separate engines.
D. K.'s torpedo destroyer works outat 10 lbs. displace
ment, so I fail to see how it is going to carry such a
boiler as he has given, which to stand 75 lbs. working
pressure , could not be made and filled with water under
8 or 10 lbs.
The displacement is got as follows :-Length multiplied
by beam by draft by the co -efficient, '375, and divided
by 27, gives 10 lbs. The only boiler suitable for a boat
of this kind is a water- tube of small dimensions, and fed
by a feed pump.
S. B. Froude (Bristol) says the model is finer than any
thing he has ever seen. Of course it is. He must remem
ber tbat destroyers, one and all, are the finest lined things
afloat, and if made full and bulky, no speed can be got
out of them .
What will S. B. Froude say when I tell him I am mak
ing a torpedo destroyer 7 ft. long, much finer than D. K.'s
model, and it will only weigh 23.6 lbs., complete in the
water with steam up. I don't think D. K.'s model is very
fine at all; I have seen many model torpedo destroyers
much finer by a long way. I am very sorry D. K. did not
go fully into details over the most important things in the
whole article-and that is, to have given us the actual
weights of the hull, machinery , boiler, lamp, & c ., as the
very interesting article is, to my mind, greatly marred by
the above omissions, and, from a practical point of view ,
it takes away a very great deal of the interest that there
would have been attached to it if it had been full and com
plete in every detail, as suggested by S. B. Froude, of
E.
Bristol. — Yours very truly ,
Liverpool.
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How to Make a Square-webbed Crank.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -In reading thearticle in your October 15th
issue on Making Crankshafts, I was struck with the
idea that the method described by the writer was un
necessarily tedious. The time spent in making adjustable
carriers would be quite as great as that consumed in doing
the whole of the actual turning. The following method
may interest your readers :-- Ask the blacksmith to forge
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W

a projection ( similar in shape and size to theweb) on each
end of the shaft, as atWW in the sketch. The body of
the shaft may be roughly turned , then the centres marked
off and the space between webs cut out with a hack -saw .
The pin is next turned , and after this is done, the ends of
the webs at A , A may both be turned from the same centre
C , which is midway between the centres of the shaft and
pin . The temporary projections may then be sawn off,
and the shaft finished by turning the shank and filing up
the flat edges of the web .
If the crank is small, the best way to proceed is to cut
it out roughly to shape from a piece of steel plate of suit
able thickness ; this is best done with a hack - saw , and will
be both cheaper and more satisfactory than forging. Many
smiths will not undertake model work of this kind. Hoping this may be of use to some of your numerous
readers , yours sincerely,
S. C ..
Redcar.

DEAR SIR , -Seeing the difficulty many amateurs ex.
perience in making a double-webbed crankshaft, would
you kindly allow me, through the columns ofyour journal,
to describe a simple method and one which I have made
use of myself and has proved a perfect success ?
First procure a piece ofmild steel as at B ( Figs. I and
3 ). File up all sides perfectly parallel, and mark off cen
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To Manchester Model Engineers.
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-With your kind indulgence I should like
to draw attention to the numbers of queries and replies
asked for by Manchester readers. I herewith append a
list which appeared in your issue of November 15th ,
viz .:-No. 2,775, J. F. P., Rusholme ; No. 2,838, A. D.,
Manchester; No. 2,841, J. F. P., Rusholme ; No. 2,844,
R. L., Manchester,
I should like to ask how many Manchester gentlemen,
who send queries to be answered , are members of the
Manchester Branch of Model Engineers ? If they are
not members, why not ? I feel sure it would be to their
mutual benefit asmodelmakers if they joined this Society .
I can safely say for myself that I have doubled my
knowledge as a model maker since I became connected
with this Society . I feel sure that if these gentlemen
would join us- (now is an opportune time, being the
commencement of the year), they would derive much
pleasure as well as knowledge out of these social meet
S. L. THOMPSTONE.
ings.-Yours truly ,
Manchester.

B

Fig.3 .
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tres as at D (Fig . 3), and bore through for shaft and
crankpin . Then cut out space at C (Figs. 1 and 2 ) with
a hack - saw , and hammer in crank pin and shaft already
turned to required shape, and with a hack saw cut out
space as at F (Fig . 1). Next sweat in solder at joints
and cut off parts E E (Fig . 1). The shaft is finished now
and only requires polishing up. Crankshafts for com
pound engines can be made very easy according to above
directions.-Yours truly ,
T. H. HIGGINS.
Dublin .
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Workshop

Wrinkles

and

Queries

and

Replies .

Recipes .
Queries on subjects within the scope of this journalare replied to
by post under the following conditions :-1) Queries dealing
with distinct subjects should be written on separate slips, on
Pne side of the paper only , and the sender's name should be in .
scribed on the back. (a ) A stamped addressed envelope should
invariably be enclosed. (3) Queries will be answered as early
as possible after receipt, but an interval of a few days must
usually elapse before the reply can be forwarded. (6) AU
queries should be addressed to The Editor, THE MODEL
ENGINEER, 6 , Farringdon Avenue, London, E.C.)
The following are selected from the querieswhich have been replied
to recently :
[2011] Water - Tube Boiler . C. F. A. (Halifax ) writes : Will
you kindly give me dimensions of water-tube boiler, suitable for
h..p. Boiler on the saine principle as that in 'The Model
ENGINEER -- Charles L. Palmer's model cruiser, Tigress -- in August,
1899. Size of shell and tubing required . What would the shell be
best made of ?
Make the shell of mild steel, % in . thick , 12 ins. diameter, and
Ś

5/8"
STAY
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[ The Editor will be pleased to receive for this column practical
wrinkles and recipeswhich readersmay have found useful. In
all casesit should be clearly stated if theinformation is original
or not, and in the latter case the source should be mentioned .
Original itemswill have the bre ference for insertion.]
10 Prevent Iron and Steel from Rusting.
Dissolve i part of white wax in 15 parts ofbenzine, and
apply a thin coating to the surface of themetal. This is
easily removed when required.— “ AMALGAMATION .”
Dressing for Machine Belts. - The following
mixture is useful when belts are slack and of insufficient
weight, and which therefore slip on the pulleys. It is
also a preservative. Mix i lb. of good tallow with 10 lbs.
of castor oil, whilst the latter is just warm enough to
dissolve the tallow freely . When cold, use this for lubri
cating the belt. It will increase the flexibility and also
the friction on the pulleys. - H . in The Bazaar.
Pole - Testing Paper. - In the absence of properly
prepared pole -testing paper I recently used some litmus
paper with equal success. I found thatby wetting some
blue litmus paper, and placing the two wires of a circuit
in contact with same, the negative wire turned the paper
brown, and the positive turned it a darker blue than its
ordinary colour. On trying the same experiment with
light brown or red litmus paper, the positive wire turned
the paper a dark blue. - " AMALGAMATION . ”
Paint for Preserving Zinc.-- Zinc which has to
be painted should be first treated with the following solu
tion ; if this is done any oil paint will stick to it almost
indefinitely , and will not fake off under the hottest
sun : -Dissolve in 32 lbs. of distilled water 72 lb. of
chloride of copper, 72 lb. of nitrate of copper, and the
same amount of sal-ammoniac. To this add í lb. of
ordinary commercial spirits of salts. Paint over the
bright zinc with this, using a brush which can be thrown
away when done with , and let it dry for twenty -four
hours . - H . in The Bazaar.
Easily Made Charcoal. - As it is sometimes neces.
sary or convenient to be able to get small quantities of
good fresh charcoal, either for brazing purposes or for
stoking a model boiler's furnace, a brief description of
how to make it, or, rather, burn it, may be interesting .
· Obtain a fair -sized tin canister , the seams of which are
machine-made, not soldered, and fill it as closely as pos
sible with hard rough oak, elm , or other tough grained
wood in pieces about as large as a big Brazilnut. Let the
lid fit tightly, and lute it nearly all round with clay, or
even with soap . Place the charged canister in a fire,
- and allow it to remain there until the gases cease to
emanate from the unluted portion of the lid . Then leave
the whole to coolunopened , and the result should be about
half a canister full of charcoal of fine bright burning
quality:-- D . W. GAWN.
Soldering Fluid . - A satisfactory soldering fluid or
Aux is a great disideratum in the workshop. One that
has been tried with favourable results is prepared thus :
Half-fill a wide-mouthed earthenware jar ofabout 12 ozs.
capacity with hydrochloric acid (spirits of salt), and drop
into it several clean pieces of zinc, adding more at intervals
until ebulition finally ceases. Do this in the open air,
as the arising fumes are noxious, and take care to put the
zinc into the acid only in such quantities that the latter
does not heatmore than to “ take the chill off " the jar.
Decant the clear liquid , add to it half its bulk of clean
rain -water and a spoonful of ammonium chloride (sal
ammoniac), and it will be ready for use. A short piece
of cane , one end of which has been teazed out with a
hammer so that the fibres are separated , forms an effective
brush for applying the soldering fluid . - D . W.Gawn.
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4 ins. long ; tube-plates, 4 in . thick , flanges rivetted to shell. Screw
into each tube-plate thirty -two copper tubes, 7/8 in . diameter, 158
centre to centre , and 6 ins. long. Put in three 5g.in. stays between
tube-plates where shown. Working pressure, 100 lbs. per square
inch
[2908] Dynamo (Lahmeyer Type). J. W. H. (Eccleshill,
Yorks.) writes : I want to make a Lahmeyer dynamo, 150 watts at
50 volts 3 ampères. Please tell mewhat scale to work to from the
250 machine described in The MODEL ENGINEER ? I am very poor
at working formulas, and cannot grasp those given by Mr. Avery.
I shall be very pleased if you will tell me how much wire it will
take and the speed to run it at ; also state if you would work it
shunt or compound.
The dimensions given for Mr. Avery's 250-watt dynamo cannot be
reduced very much for a 150-watt machine without a loss in effici
ency: It would be best to make the machine of the same length
and height, and reduce the width of armature and field-magnet from
4 ins. to 3 % ins. wide. Wind the armature with No. 21 S.W.G. in
the samemanner as described for 250-watt dynamo, getting a total
of 480 to 500 conductors all round, and reduce the air space between
armature and poles as much as possible. Wi the field -magnets
with 9 lbs. of No.21 S.W.G. s.c.c. wire. For a simple shuntmachine,
it is not worth while compounding with so small a current as 3
ampères.
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(2943) Caledonian Railway Loco . C. M. (Hull) writes :
Could you kindly giveme the following information as to the making
of a four-coupled bogie express engine of the C.R.? Would you oblige
mewith the sizes of wheels, bedplate , boiler, smoke and fire boxes,
height of centre of boiler from rails ? Could you give me a sketch of
side frames, showing axle -boxes and spring for a i in model ?
Comple e drawings were given in Engineering of May 18th, 1900,
of the Caledonian four-coupled express engine, and we hope to give
details for the construction of a scale model shortly . The principal
dimensions of a r.in. scale model are :-Driving wheels, 6 % ins.
diam ., 9 % ins. centres ; bogie wheels, 34 ins. diam ., 64 ins. centre ;
centre of bogie to driving axle, 1072 ins.; length offrames, 29 % ins.;
footplate, 774 ins. wide ; boiler birrel, 41 ins. diam ., 11 ins. long ;
smokebox , 34 ins. long ; outside firebox, 678 ins. long, 3 % in , wide ;
height of centre of builer from rails, 8 ins.; cylinders, 14 ins. bore,
2 % ins. stroke.
( 2826 ) Whitworth Scholarship . “ APPRENTICE " (Stone)
writes : Will you please answerme these few questions ? (1) Must
you take all the subjects that are mentioned in Paragraph 3 of the
Whitworth Prospectus ? Must you take one of the stages they
mention in a , b , and c of Paragraph 7, or a stage in either a orb or
€, and any stage you like in the other two. (2) What are the best
books on the subjects that are most likely to help me to gain a
scholarship or exhibition, studying at home?
You must pass in all the subjects in Paragraph 4 and the higher
stages mentioned in a, b, and “, Paragraph 7. List of books re .
quired given below , but we think you will have some difficulty in
studying for the scholarship at home. " Mechanical Engineering , '
by W.J. Lineham , " Machine Design,” by W. C. Unwin (2 vols).
" 'Machine Drawing,” by T. Jones and T. G. Jones (2 parts),
“ Applied Mechanics," by Cryer and Jordan . " Electricity and
Magnetism ,” by S. P. Thompson.. " Plane and Solid Geometry ,'
by Hy. Angell. “ Steam Engine," by Andrew Jamies un .
[2866 ) Loco. 593, L. & S.W.R. C. S. S. (Devizes) writes : I
wish to build a m.in. scale model of 4 -coupled bogie express engine
(outside cylinders ), L.S.W.R. No. 593. Could you tell me- ( 1)
length and thickness of side-frames; (2) size of bogie and driving
wheels ; (3) bore and stroke of cylinders ? Could you also give a
sketch showing shape of frames , & c.?

How much and what size of wire on each limb of field -magnets ?
( 3) How much , and what size in each slot of armature ? (4 )
Whether to wind as series or shunt motor, as the load will vary
cooside
? (5)
Whatto to
Avery's attramcar
with
to
use
as a ably
" shunt
motor
takewind
a ampères
6 volts motor
? (The
same
as it does now , only it is a series motor, and I want to be able to
reverse it.)
(1) An eight-cogged drum would be best ; slots about 38 in . wide
and 38 in . deep . (2) About 4 lbs. No. 10. (3) Wind sixteen turns
37 "
41
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of No. 16 in each slot about if lbs. total. It would be preferable to
use an 8-part commutator, and wind two sections of eight turns in
each pair of slots. (See p. 175 August, 1899 Fig . 2, for diagram of
connectioas.) . (4 ) A shunt winding is recommended . The 8 lbs. of
No. 18 'or field -magnels is for a shuot motor and a speed of about
3000 revs. per minute, taking from 25 to zo ampères at full load. If
a series motor were used the speed would be excessive on light
loads. (5) Wind fieldsoftramway motor with lb. No. 26 s.c.c. wire.
[ 2879) Accumulator Charging by Batteries. B. W.(Kirkby .
Stephen ) writes : Would you prefer a Daniell or bichromate battery
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No. 2866
( 1) Frames, 15% 8 ins. long, 1-16th in , thick , 2 ins. apart. (2) See
reply to Query 2544, October 15th . (3 ) Cylinders, x -in . bore and
i.in. s.roke.
[2877] Size of Force Pump. B. E. S. (Cornhill) writes : What
should be the size of plunger, diameter, and stroke of a forcepump
to keep boiler a correct water level. Triple expansion cylinders
( 2 b..p ., 1 l.p.) -- 148 in ... 158 in . 278 in .; stroke of engine , 14 ins. ;
size of steam pipe to cylinders, Min . bore; revolutions will be about
300. Should the force pamp be worked direct off the shaft or be
geared down to work at half speed ?
Pump plunger, 14 in. dia . and 74 in. stroke, working at half the
speed of engine ; the exact quantity of water required could be
regulated with a bye-pass .
( 2878) Accumulators. R. C. (Stamford Hill) writes : I have
bought a 4 -volt accumulator, and was told that it would burn for
five hours . I connected it up with a lamp and it burnt very well for
about half an hour, when it suddenly went out. I shall feel much
obliged if you will tell me what the cause may be, and also give me
full instructions what is the best thing to do .
The lamp may have had a defect causing it to burn out suddenly.
Try another lamp or connect accumulator to an electric bell, which
should ring if the accumulator has any charge left in it.
[2873] Motors. J. W. (Settle ) w.ites : I have a dynamo as
sketcoed below , with an H armature, and have also 5 K. 17, E.P.S.
celis capable of discharging up to 75 ampères and with a capacity
of 280 ampere-hours. I want to wind tais dynamo as a motor for
10 volts to be driven by these cells and to get as much power out
of it as possible . Ic is to be used to drive a 10 ins. x 2 iis grina .
Sto.le. (1) Would a six- or eight-cog drum armature be best ? (2)

for re-charging 4 -volt motor car accumulators ; and why ? There is
no electric supply here . If Daniell,how many cells and size ? Ought
zincs in this to be amalgamated ? How long d ) you charge ? what
sign tells you to stop (I have no volt or ampère meter) ? What
would it cost to charge my 4 -volt accumulators by means of dynamo
and water motor ? Whose would you buy, and can our country
joiner fit them up without a special engineer from Leeds, sixty
miles away ? Would you advise charging by dynamo or batteries in
my case ? What is the best way to make Benz car leather belts not
slip in wet weather ? I case them in , but it is no use.. May I use
resin ? and if not, why not ? Is any non -leather belting best for
winter use ? and ifso, what is it made of and where obtained ?
The cost of charging 4 - volt accumulators by water-power and
dyna no will be lower than by battery, but the first cost of plant
would be higher. Asthe battery required is small we recommend it
in your case, and a Bunsen in prefer ince to a Daniell or bichromate
battery, as it gives a stronger and more constant current. The
accumulator is fully charged when gas is given off freely . For
further particulars we recommend you to get two small books, viz.,
" Small Accumulators " (Model ENGINEER Series, No. 1) ; " Elec
tric Batteries " (Model ENGINEER Series, No. 5) i pric : 6d . each ;
published by Dawbarn & Ward, Ltd., ó, Farringdon Avenue, E.C.
The best dressing for leather belting is castor oil, which will make
the belt flexible and durable and prevent slipping: The oil should
be slightly warmed , and a very small quantity of,beeswax added.
It is possible the belt may want tightening a little .
[2901] Model S.E.R. Locomotive. " Model-MAKER " writes :
With regard to the particulars of the boiler given under the above
heading, I wish to ask if soft solder is meant or must it be brazed ?
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Soft solder or tinman's solder will do ; pure lead will not do, and
plumt er's solder is too soft.
(2898] Piston Rings. Boiler Queries. J. E. B. writes : I
would be gr atly obliged if you would tell me what diameter the
gunmetal piston rings should be before they are cut for a 3 -in , diam .
piston ? Al o please give dimensions, material, thickness of plates,
rivets or bolts, & c. of a boiler for a 1 b.b.-p: engine. Boiler pressure,
100 lbs. (maximum ). Engine cylinder, 3 in . X.3 in.; 500 revs. per
minute. Assyming the engine uses 12'2 cubic feet per minute.
Please also give size and number of tubes ; size of sieam p ping
from boiler to engine ; steam ports, 1 % ins. x % in . A sketch of
horizontalboiler will oblige.
(1) Turn ihe rings to 3 3.16tbs-in dis m . bare and about tbree times
as wide as war ted, and make a cut about 1.16th in . wide diagona'ly
( ) ; then spring the ring together and hold in clinch, leaving
i nough outside to turn down to a nice fit in cylinder, and cut off to
width necessary . (2) Boiler should be made of mild steel, 18 ins.
diam . and 3 ft. long ; plates, % in . thick ; rives, \ .in. diam . ; fire
box, 18 ins. long ; front plate and tube plates, 5-16tbs in . thick ; put
in sixteen tubes 1 .in . diam . and about 18 ins. long ; steam pipe,
74 in. inside diam .
(2939 ] Book on Tempering Tools. F. M. writes : Would
you mind telling me if there is a book published on the subject of
tempering of tools ? If so , would you letme know the address for the
above, also the price for the same?
There is a chapter on the tempering of tools in a book entitled,
“ Workshop Makeshifts," by H. J. S. Cassal, which you can obtain
from our Book Depariment, post free 25. od ., at THE MODEL
ENGINEER Office, 6, Farringdon Avenue, London , E.C.
Amateurs '

Everyone His Own Printer.
A small printing press is a very valuable assistant to the business
man in many ways. By it he may print Lis own bill and letter head.
ings, envelopes, l'usiness cards, price lists, labels, sets of instructions,
etc.; and in remote districts, where professional printers are scarce,
he may make it a source of considerable financial saving. Even in
large towns, however, it may — if not cheaper than professionalwork
-at least prove a great convenience, in enab ing the owner to print
exactly what he wants just when he wants it. To the amateur, the
printing of one's own notepaper, visiting cards, Christmas cards,book.
plates, etc., provides a fascinating amusement, while to clergymen,
club and society secretaries,and schoolmasters - for printing concert
tickets and programmes, lists of members and fixtures, notices and
reports, examination papers, and similar nece: saries, its utility is
obvious. It was precisely to fill the needs of the people indicated in
the foregoing remarks that the business of the Model Printing Press
Co., Ltd., of 63, Farringdon Street, London, E.C., was established
some five -and-twenty years ago, and their efforts have been amply
justified by their successful and progressive career. Their " Model
printing presses are made in two styles - one worked by the hand and
the other by the treadle - a machine ofthe former typ being shown in
the adjoining illustration. Even the smallest of these presses is not
a toy, but a thoroughly practicaland well-built machine, capable of
doing really good work . There are four sizes of hand machines and
three of treadle machines. Themachines may be bad separately or
complete outfits - including type, ink, furniture, and all accessories
are supplied if desired . Full particulars of these sets, together
with rule cutting machines, paper cutters, type cases, type, paper,
cards, and every printing requisite, will be found in their illustrated
catalogue of 130 pages, whích they will send, post free for 3d ., to
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(The Editor will be pleased to receive for review under this
heading, samples and particulars of now tools, apparaiss,
and materials for amateur use. )
For Electrical Amateurs.
· The readers of this journal who are " electrically ” inclined will
find some interesting novelties in the price list issued by Archibald
J. Wright, 318, Upper Street, Islington, London. Amongst others
is the novel little band- power dynamo which we illustrate herewith
(see Fig . 1). This gives an alternating current at from 10 to 16
volts, and is supplied with suitable lamp ; this little dynamo is

FIG . 4.

FIG . 1.

FIG . 2 .

FIG . 3.

known as the “ Eureka." Fig. 2 showsthe " Xactli ” lamp,which is
fitted with a powerful bulls-eye lens, switch and hook, giving a con.
centrated beam of light in one direction. Another speciality is
shown by Fig . 3, and is a realistic " Demon " scarf pin fitted with
an electric lamp, the light from which shines from the eyes and
interesting item that
form of an
in the anticipate
again
mouth. launch
moderate in price
a
we
electric Fig . .4, This ,isisso an
large demand for it. A number of other specialities are to be found
in this list, which will be sentto MODEL ENGINEER readers post free.

any reader who mentions THE MODEL ENGINEER when writing.
To make the work of the beginner easy, they have prepared an
interesting instruction-book, entitled " How to Print," containing
40 pages of practical information on printing, the price of which is
6d ., or post free 8d . We can confidently recommend this firm to all
who feel inclined to try tbeir band at home printing, whether for
pleasure or for profit, and to parents who are desirous of making a
present which will be instructive as well as entertaining, the
Model ” Printing Press outfit may come as a welcome suggestion .
A Seasonable List.
We are asked by the Universal Electric Supply Company, 47,
Crosscliffe Street, Moss Side, Manchester, to state that they stock a
large number of loop and capped electric lamps for decorative pur
poses, and that their illustrated price list and supplement, which
contain particulars of many novelties suitable for the season, will be
ent, post free, to any reader of The MODEL ENGINEERon applica
tion .
A Correction .
Messrs. Foster, Gibson & Co., who issue the " Cyclectric List,'
call our attention to an error in their address in our notice of the
above list - December ist issue. The correct address is 6, Victoria
Road , Leeds. The " Cyclectric List" will be sent free to anyone
sending a post-card and mentioning THE MODEL ENGINEER.
Striking Electrical Novelties.
Some of the special lines of Messrs. Armstrong ' & Co.'s
manufactures are of a decidedly novel character , and we are
pleased to be able to illustrate some of these excellent devices.
Two of these instruments, as shown by Fig . 1 and Fig . 2 ,
are high -class automatic fire alarm sets . They serve also the
purposes of ordinary temperature alarms, as they can be arranged
to give warning at any desired limit of temperature, Fig. 1
shows a form adapted for use in buildings, greenhouses, hospitals or
sick rooms, or for permanent installation for fire alarm ; whilst Fig . 2
gives an idea of the particularly neat portable alarm sets, which
have a length (25 feet)of flexible braided wire wound on a reel, thus

The Model Engineer and Amateur Electrician .

January 1, 1901.

allowing the bell to be placed, say, atthe bedside and the case and
thermometer just outs de the door of the room . This makes the
apparatus of great value to trav llers who have any fear of the risk
of fire. These automatic alarms are guaranteed for two years. An
apparatus which should become exceedingly popular is shown in
Fig . 3. This is an automatic " peony-in -the-slot" electric shocking
machine. Asmay be gathered from the illustration it is a neat and
well-finished production , and has all fittings nickel-plated. By ad.

FIG . 1.

FIG . 2 .

justing a small pointer in the middle of the dial either mild , medium ,
or strong currents may be obtained , wbilst, as the makers affirm , the
proceeds are practically all profit. We can well imagine that this
apparatus should find a great deal of favour with those who have
anything to do with bazaars, galas, or other public affairs of this
kind , and there is no doubt that the majority of people would get a

MEDICAL
ELECTRICITY

MILD MEDIUM
STRONG

FIG . 3.
great deal of enjoyment out of the machine. All the above designs
are Messrs. Armstrong's own, and although we have called special
attention to three of their novelties, these by no means exhaust the
list. Readers who require accumulators, portable electric lamps,
etc., will find these departments quite as well served with thoroughly
good and up- to-date apparatus Messrs. Armstrong & Co's address
is Twickenham , London .
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Catalogues Received .
Smithson , Sharpe & Co., Chase Street, Red Bank, 1 an .
chester. - This firm makes a speciality of arc lamps and arc lamp
accessories, and they direct attention to their open type lamp. The
main features are claimed to be extreme simplicity and accessibility
of working parts. Other good points are the method of carboning.
and the substitution of a copper flexible for actuating he carbon
slides in place of a chain. Accessories such asautomatic cut-outs,
arc-lamp elevators, resistances, choking coils and transformers of all
capacities - are supplied and the electrical trade are quoted nett
prices on application . When corresponding, readers will oblige by
mentioning The MODEL ENGINEER .
T. W. Suter, 10. Highweek Road , South Tottenham , London ,
N. - Theprice list issued by this firm comprises a variety of electrical
goods, steam engines, and gramophones.' In the first division may
be placed motors and dynamos, batteries, shocking coils, accumula
tors, small electric lamps, armature stampings, and electric bells .
Themodel engine section covers verticaland other steam engines,
locomotives, hot-air engines, launches, taps, gauges, propellers, etc.
With regard to gramophones, we note an arrangement which can
now be made with purchasers of records from the firm , by which
worn out or broken records can be replaced at a much redu ed rate.
Probably a number of our readers will be glad to make the acquaint
ance of the above list.
Lever Bros., 101, Dawes Road, Fulham , London, S.W.- The
price list issued by this firm contains particulars of all kinds of elec
trical sundries of an interesting character. The accumulator section .
is well represented, prices being quoted for a number of varieties
and sizes. These small accumulators can be had in sealed ebonite
or open or sealed glass boxes or in transparent xylonite cases ,
enabling the condition of the plates and quantity of acid to be seen ,
at the same time that the case is not liable to be broken as with
glass. A special “ amateur's " set is quoted at a low figure, and
plates, grids, ebonite sheet and rod , and other parts, are all listed .
Lamps,motors, bells, dynamos, and steam engines are some of the
other items in the list, which ' is sent to readers of THE MODEL
ENGINEER, post free for id. stamp.
Henry 0. Smith , Bruton, Somerset. - The neat price list to
hand from this engineering firm contains details of the Best
cycles, motor quadricycles, and accessories ; also steam engines and
boilers, and photographs and books on the subj:ct of the locomotive.
An important section is that devoted to gramophones, of which
several varieties are sold . Sundries are also quoted for, and especial
notice is called to a guaranteed gramophone talking machine,which
is sold at the low price of two guineas. So much confidence is felt .
in these machines by the vendor that he is willing to send a sample
one to any reader of THE MODEL ENGINEER on approval, and to.
return the money if the machine does not prove satisfactory and
is returned within two days. All readers interested should make
application for the above catalogue.
John Spencer, Ltd., Globe Tube Works, Wednesbury. - Trade
readers should secure the price list of iron and steel tubes and tube
fittings issued by this firm . All varieties of wrought iron and steel
tube for boiler, gas, water or hydraulic, cycle and other purposes,
are supplied , as well as valves, cocks, unions, flanges, coils, expan
sion joints, and other fittings, for steam and water work

Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects . Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bear the sender's name and address. It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for os. per
annum , payable in advance. Remittances should be made by Postal
Order .
Advertisement rates may be had on application to the Advertise
mentManager.
How to ADDRESS LETTERS.
A correspondence relating to the literary portion of the pas er,
and all new apparatus and price lists, & c., for review , to be addressed
to THE EDITOR, " The Model Engineer," 6 , Farringdon Avenue,
London , E.C.
All correspondence relating to advertisements to be addressed to
the ADVERTISEMENT MANAGER, “ The Model Engineer," 6 , Farring .
don Avenue, London, E.C
All subscriptions and correspondence relating to sales of the paper
to be addressed to the publishers, Dawbarn & Ward , Limited ,
6 , Farringdon Avenue, London , E.C.
Sole Agents for United States, Canada, and Mexico : Spon nd
Chamberlain , 12, Cortlandt Street, New York, U.S.A., ta wbom
all subscriptions from these countries should be addressed
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34 - in . Scale Model G.N.R.
Locomotive ,

By W. HEYWOOD .
HE leading particulars of the model of the G.N.R.
photographs, which is built to f-in. scale, are as
foll ws - viz.: Cylinders, 15-16ths in . bore by if ins.
stroke ; Stephenson's link motion, made of cast steel

steam - pressure gauge, which registers up to 100 lbs.;
water gauge , with union and pipe to carry waste below
footplate ; steam brake on engine; and the regulator,
wbich is of the standard pull and push type on the G.N.R.
The engine is fed by a force pump worked by one of the
eccentrics of engine, and also by a force pump in tender.
Steam is raised by two petroleum burners blowing on to
a brick arch in front of the tubes, and keeps up a good
head of steam with the regulator full open.
The tender is of the standard type used on the G.N.
Railway, with hand - brake gear worked by an eccentric

548

CNR

MR. W. HEYWOOD's MODEL G.NR EXPRESS PASSENGER LOCOMOTIVE.
with gunmetal bushes ; bogie frame and side frames of
engine of steel plate ; bogie wheels are 3 ins. diam. , with
ten spokes ; drivers, 648 ins. diam., with twenty four
spokes ; trailing wheels, 372 ins. diam. , with twelve
spokes. The gauge is 44 ins. The boiler is 12 % ins.
long by 34 ins. diam ., with five 78 - in. tubes. The fire
box inside is 4/2 ins. long, 34 ins. wide, and 3/2 ins.
high, with six 72.in. copper cross tubes. The firebox
and cross tubes are brazed . The foundation and firedoor
rings are % in. sq . copper, and the joints are brazed.
That is very little solder on the boiler, as the tubes are
d in firebox end and expanded at smokebox end.
Til urebox is stayed on sides and crown. The fittings are
Ramsbottom safety valve, set to blow off at 90lbs.;

for quickness ; three- quarters of a turn puts the brakes on
hard, and they remain until released.
The engine and tender are 3 ft. 9 ins. long, 6% ins.
wide over footplates, 91 ins. high to top of funnel, and
were painted and lined by myself. The engine was made
without any drawings, except two small rough sketches of
the motion to get the proper lengths of rods, & c. , and with
the help of a photograph of the original engine and
tender.
The engine and tender were made under difficulties, as
the nearest approach to a lathe that I possess is an old
272 ins. centre headstock, without either rest or back
centre, driven by a Aywheel off an old sewing machine
mounted on a small wooden bench . Every part of en
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gine and tenderwas turned on this, except the driving .
wheels. I made all the nuts and bolts (of which there
are about a hundred) on this apology for a lathe, and very
hard work some of it was.
The boilerwas tested to- I should think - about 150 lbs.
per square inch. I can get 30 lbs. of steam from cold
water in about eight minutes. I calculate roughly that
there are about 200 sq. ins. of heating surface in the
boiler. This was the first model of a locomotive I have
made .
I am now making a working model of a G.W.R. loco
of the “ Atbara ” type, / in . scale, with Joy's valve
gear, large Belpaire firebox, etc.
The

Institution

of

Junior

Engineers.
T themeeting of this Society , held at the Westmin .
ster Palace Hotel, December 14th, the Chairman,
Mr. Percival Marshall, A. I.Mech.E., presiding,
a paper on “ The Metallurgy of Tin ” was read by Mr.
J. H Davy James (member ), of Swindon.

A
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pliances peculiar to Cornish tin -mining - viz , ladder.ways,
man- engines, cages and skips. The dressing of ores,
including stamping, washing, and calcining, were next
treated , special reference being made to the Californian
stamp, which was gradually displacing those of the old
Cornish type, the main features of both , however, being
identical.
The important advantages obtained by the use of Frue
Vanner concentrating machines, as compared with the
old processes of buddling and racking, were pointed out.
Calcining was effected in a Brunton's calciner, in the
form of a reverberatory furnace , the bed being a circular,
cast iron table, io ft. diameter, and revolving three or
four times per hour. The process of calcination eliminated
arsenic and sulphur, the former condensing in Alues which
were cleaned out every three or four months, the white
arsenic formed being saleable. Ores containing wolfram
received special treatment, being roasted in a furnace with
sulphate of soda, forming sodium tungstate, which was
then dissolved in water, leaving tin as a residue.
The author then proceeded to describe the reverbera.
tory furnace in which the ore is melted after being mixed
with anthracite and a little lime. The first operation took
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MR. W. Heywood's Model G.N.R. LOCOMOTIVE — ANOTHER View .
In briefly reviewing the history of the subject, the
author remarked that tin was, without doubt , one of the
articles of commerce of the Phænicians, who obtained it
from Britain , and from that part of the British Isles now
Several charters were
known as Cornwall and Devon
given to the Cornish mines, and in the reign of Edward I.
the Stannary Laws were instituted , some of which are
even now in force. England enjoyed the monopoly of
the tin trade up to the eighteenth century . In the early
part ofthat century tin was discovered in Bohemia and in
the Island of Banca . Minerals of tin are fairly widely
distributed over the earth's surface, being found in the
Malay Peninsula, Australia , United States, Mexico ,
Chili, and Brazil. Europe contains workings at Saxony,
Austria, Gallicia , and Vauby in France.
The chief mining district in England lies between
Truro and Land's End, in Cornwall, the most important
mine being Dolcoath , which is now 600 fathoms deep
and employs 1,500 hands. Although retaining a great
deal of old -fashioned plant, it has kept well up to date,
and now possesses effective batteries of Californian
stamps and about forty Frue Vanners for dressing the ore.
The chief ore of tin “ linstone, ” SnO2, sp . gr. 6-9, is
found in regular veins or lodes, and also in alluvial
formations. The author described some of the ap

about seven hours. The metal was then tapped, butwas
still in a very impure state, and had then to go through
the refining processes of liquation and boiling. A de
scription of the blast furnace used in Saxony followed,
and it was stated that the loss by this method was about
twice as great as that by the English method.
The Cornish method of assaying tin ores was then
touched upon, and the various properties of the metal
were dealt with , including tenacity, ductility, and con :
ductivity , with reference to heat and electricity ; its in
dustrial applications were considered ; the process of tin
plating was described , and referencemade to testsapplied
to tin plate to ascertain their quality. The various alloys
of tin and copper were fully dealt with - bronze, gun
metal, bell-metal, speculum -metal, & c . Phosphor-bronze
and its uses in engineering, were entered into, and the
paper concluded with questionsrelating to the application
of tin to the manufacture of fusible alloys .
A discussion followed the reading of the paper, and a
vote of thanks having been accorded the author, the pro
ceedings closed with the announcement of the ensuing
meeting on January 25th , when a paper on “ Railway
Construction ” would be presented by Mr. Alexander
Ross, M.Inst.C.E., Hon. Mem . Inst.J.E., Engineer of
theGreat Northern Railway.
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For the Book - shelf.
(Any book reviewed under this heading can be obtained from The
MODEL ENGINEER Book Department, 6, Farringdon Avenue
London , E.C., by remitting the published price and cost of
postage.]
“ KNOWLEDGE ” DIARY AND Scientific HANDBOOK
FOR 1901. London : Knowledge Office , 326, High
Holborn . Price 35. Postage 5d.
A scientific handbook, which appeals avowedly to
astronomical students, can only find favour with workers
in other scientific fields by reason of its general utility,
The present volume is excellent as a diary , each blank
page being devoted to a single day, and the calendar of
notable scientific events is not entirely devoted to the
record of astronomical discoveries. Prominence is given
to a résumé of scientific progress during the nineteenth
century ; but this is too cursory as far as mechanical im .
provements are concerned , and we are at a loss to under.
stand what part Imperialism plays in the scientific pro .
gress of the world !
JEWELLERY AND TRINKETS. No. 28, “ Useful Arts
and Handicrafts ” Series. London : Dawbarn and
Ward, Ltd., 6 , Farringdon Avenue, E.C. Price 6d.
Postage id.
The author of this little book expresses his surprise that
so little amateur work is devoted to jewellery and trinket
making. Wemay also express the opinion that this is
all for the best - at least, until Mr. Alec Teague came to
the rescue with the book under consideration. Those who
wish to make small articles for bazaars, & c. , will do well
to purchase it.
THE PRACTICAL ELECTRICIAN'S POCKET BOOK AND
DIARY FOR 1901. Edited by H. T. Crewe,
M.I.Mech . E. London : S. Rentell & Co., Ltd.,
2 , Exeter Street, Strand. Price is. Postage 2d.
Electrical readers, who purchased either of the two pre.
ceding editions of this pocket-book , will be glad to hear
that it has just made its third appearance, and that in a
considerably improved form . It still remains a " pocket
book ” in the proper sense of the word , being conveni.
ently small, well bound, and generally “ handy. ” The
information is of the useful character necessary in a
volume of this kind, and as the previous editions have
proved free from errors of any importance, the present
issue may be taken as practically accurate throughout.
Speaking of nominal arc-lamp candle -power, the writer
states, quite truly, that this “ depends very greatly upon
the manufacturer , and is often more or less controlled by
elasticity of conscience." Wemay surmise that this elé
ment in the determination of the value of goods is not
confined to the electrical trade.

The Society of Model Engineers .
T the ordinary meeting of this Society, held at the
Memorial Hall, Farringdon Street, E.C., on
Thursday, December 13th , there was a fair attend .
ance of members. Mr. Percival Marshall presided , and
after the formal business had been dealt with he an
nounced that Mr. Henry Greenly had kindly consented
to give a lecture on the subject of “ Locomotives.” The
Society's new lantern and screen were used for the first
time on this occasion and gave great satisfaction, the lan
tern being skilfully operated by Mr. H. Norman Gray ,
P.A.S.I. The lantern slides, about one hundred in
number, were lent by Mr. F. Moore , and were excellent
both in quality and interest of subject. They dealt with
the history of the locomotive from the early days of
A
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Trevethick and Stephenson down to the very latest ex .
press engines of to -day. Mr. Greenly explained themost
interesting points of each picture in a very happy fashion ,
and showed a ready and exhaustive knowledge of the sub
ject. A discussion followed in which Messrs. W. Tennant,
Herbert Sanderson , Jas. C. Crebbin , A. M. H. Solomon ,
and others took part. A vote of thanks to the lecturer
and the lanternist brought a very pleasant and enjoyable
evening to a close.
THE NEXT MEETINGS.
The next meeting will take place on Monday , Janu
ary 14th , 1901, and the next following on Tuesday, Feb.
ruary 5th . At this latter meeting, a lecture will be
given by Mr. Stanley J. Harding, on “ Ether Waves,"
which will be illustrated by numerous experiments.

Provincial Branches .
Liverpool. Theninth monthly meeting of the Liver
pool branch was held at the Ballour Institute, on Decem
ber 5th , and after the minutes of the previous meeting
had been read over and passed, Mr. ) . C. Crebbin's
paper on “ Model Boilers," was read by the Hon. Sec.,
and a short discussion took place on various subjects.
Hearty votes of thanks were then awarded to Mr.
Crebbin and to the Hon . Sec ., and the meeting termi
nated about 10.15 p.m.
In accordance with the rules of this branch, the sub
scription for the last three months of the financial year
(viz - December to February , 1901) has been reduced to
25. 6d. the entrance -fee, being 2s. 6d., as before.
A library is now being formed in connection with the
Liverpool branch , the rules for which will be similar to
those adopted by the library of the London branch . So
far, however, it only consists of three volumes, which are
as follows : -1, “ The Model Engineer's Handbook,” by
P. N. Hasluck ; 2 , " Cycle Building and Repairing
(Work handbook ) ; 3, “ The Novice's Guide to Electric
Car Driving ," by E. W. Elsley . Further contributions
will be gratefully received by the Hon . Sec ., Mr. F. T.
Stewart, 14, Adelaide Road, Kensington, Liverpool.
On Saturday, December 15th , by kind permission of
Mr. A. Bromley Holmes, M.Inst.C.E., City electrical
engineer, a party ofmembers of this branch paid a visit 10
the Pumpfields electric supply station, which is practically
the largest owned by the Liverpool Corporation . As,
however, it has only been open for a comparatively short
period , the electrical equipment is only partially com
pleted, but three quarters of the whole plant are expected
to be in operation within the next few months. The
boilers, of which, when the installation is complete , there
will be twenty eight in all, are of the Lancashire type,
each 30 ft. long by 8 ft. diameter, and will be arranged in
four batteries, each of which will consist of seven boilers,
with a Green's economiser in the main flue from each bat .
tery, the boilers being fired by means of mechanical
stokers.
The engines are of the well-known Willans & Robinson
single-acting type, working at 230 revs. per minute, and
each capable of giving an output of 1,200 i.h.-p. for a con :
tinuous load, or 1,500 i.h..p. for short periods. The
crankshafts are 11 ins. diameter, and the armatures of the
dynamos act as the flywheels. The dynamos are of the
Siemens' multipolar type, and each of them has an output
of 1,420 ampères at 550 volts, the magnets being shunt
wound.
The condensing is carried out on the Korting's ejector
principle, water being supplied from the canal, which
passes within a short distance of the station, Accumulator
rooms are provided with accommodation for four batteries
of cells, each battery being calculated to give a discharge
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of 240 ampères for one hour, or 80 ampères for four
hours.
At the time of the visit, five of the engines were com
pleted , three of them being in operation ; whilst a sixth
was in course of erection . Foundations were also being
prepared for a further extension , and when the station is
fully equipped, the number of engines will probably be
increased to twelve.
Hearty votes of thanks were accorded to Mr. Holmes ,
as also to his assistant, Mr. Collins, who conducted the
party around the power station , and after a suitable entry
had been made in the visitors ' book , the visit was brought
to a close. -Fred. T. STEWART, Hon . Sec., 14 , Ade
laide Road, Kensington , Liverpool.
Sheffield . - The monthly meeting of this branch
took place at the Y.M.C.A., Fargate , on Monday, Dec.
10th. When the general business of the Society was
concluded , Mr. Crebbin's paper on “ Model Boilers ”
was read by Mr. Rooke. The lantern slides and the
model boiler -- especially the latter - were much admired.
A short discussion followed . Mr. Veneer afterwards en
tertained the members with a phonograph, and a number
of selections were reproduced with exceptional clearness.
After a very pleasant evening, themeeting closed at 10.15
p.m.
A new feature of this branch of the Society takes the
form of visits to places of interest. The first of these
took place on Saturday, December 15th , when the memº
bers, through the courtesy of Mr. Fell, M.I.E.E.,
manager of the Sheffield Corporation Tramways, were
enabled to visit Kelham Island Power Station . Mr. Fell
personally conducted the party over the station, and ex
plained the various items of interest. The plant consists
of seven 400 h..p . boilers of the marine type, working at
100 lbs. per square inch ; two vertical compound engines
of 1000 h.p., the dynamo and flywheel being central with
the high and low pressure cylinders on either side ; and
three horizontal tandem compound engines of 250 h..p.
All the engincs have Corliss valve gear, and are direct
coupled to multipolar tramway generators. The auxiliary
plant consists of a station lighting set, condenser pumps,
feed pumps, and seven small vertical engines driving the
fans for the induced draught. As it was Saturday after
noon, there was a fairly heavy load on, and the members
had the advantage of seeing most of the machinery in
operation .
On the motion of Mr. Shaw a hearty vote of thanks
was accorded to Mr. Fell for the pains he had taken to
make the visit pleasant and interesting. Intending mem
bersare requested to communicate with Mr. G. H.ROOKE,
Hon . Secretary, Handsworth , from whom all particulars
may be obtained .
Bradford . - The usual meeting of the Bradford
Society of Model Engineers was held on December 3rd,
1900, at the Coffee Tavern , Tyrrell Street, Bradford .
The chair was occupied by Mr. T. Wilson . After the
minutes of the last meeting had been read over and
passed, Mr. J. Scriven exhibited a 3 h.-p. single -action
engine.
A discussion followed . The meeting was
brought to a close about 10 o'clock. - JAMES F. LAMB,
Hon. Sec , Holly Bank, Rushton Road , Thornbury,
Bradford, Yorks.
Glasgow . - The usual fortnightly meeting of the
above Society was held in the Grand National Halls, on
Friday, December 7th , Mr. James B. Beith presiding.
After the minutes of the previousmeeting had been read
and adopted , the Chairman called upon Mr. Shannon to
give his essay on
High-speed Engines.” He handled
his lecture in a brilliant manner, and gave a very lucid
idea of the method of designing model engines. After
the lecture there was some discussion conducted by Mr.
Sheldon, Mr. Beith , and Mr. Thomson . Following the

discussion a hearty vote of thanks was awarded Mr.
Shannon for his able paper. Wenext had an exhibition
of a model beam engine under steam , kindly shown by
Mr. Sheldon , for which he received a vote of thanks.
This being all the business, the meeting was closed with
a vote of thanks to the chairman . - ANDREW LANG ,
Hon . Sec.
To Readers in

Bath and District.

All model engineers who reside in Bath or the district,
and who desire to see a branch of the Society of Model
Engineers started in theirmidst, are asked to communicate
with Mr. Alex. E. Bartlett, Lynwood , 22, Forester
Avenue, Bathwick , Bath. We are informed by Mr.
Bartlett, that the prime object of this new branch will be
the provision of a members' workshop and a lathe, which
it is hoped will prove the means of securing a large
number of members.

To Birmingham

Model Engineers .

A BRANCH of the Society of Model Engineers should
soon be flourishing at Birmingham , if all readers who are
disposed to further this object will communicate with Mr.
H. Coxon, Sefton House , John Street, Smethwick , who
is taking the matter in hand .

A

Proposed Dublin

Branch .

A PROPOSAL is on foot to form a branch of the Society
of Model Engineers in Dublin . The matter has already
been taken up by Mr. Trevor Ewinckworth, 149, South
Circular Road , Dolphin's Barn , Dublin , together with
several friends, and readers who live in the district
should communicate with a view to getting the branch
establisbed . We are assured that the Society will be
well supported .

A TOY hoop was recently the cause of a considerable
dislocation of traffic in Washington , U.S.A. The hoop.
fell into the electric tramway conduit in the middle of
the road.
The initial cause of pitting in boilers is always the gas
contained in the waier. The oxidation once commenced
is continued under the influence of an electric current
existing between the oxide of iron and the metal which
rests intact, these two bodies, oxide and metal, forming
the elements of a pile. -Power (New York ).
HARDENING SMALL DRILLS. - To barden small drills
to a correct temper at one operation, the following
method should be adopted : Melt some sealing wax in a
small tin , and let it get hard ; then heat the drill to a
bright red and force it into the sealing -wax. Take it out
when nearly cold and knock off the wax which still
adheres to it, and it is ready
* to cut anything. - G . J. G.
A writer in a recentissue of Nature, on electric trac
tion troubles, calls attention to the damage which the
Central London Railway is likely to inflict on the gas and
water pipes in its neighbourhood by stray return currents
of electricity. He estimates that if ten per cent of the
return current strays from the uninsulated rails to the out.
side of the tube and comes back by the iron gas or water
pipes, 34 lb. ofmetal will be removed from the latter in
the neighbourhood of a sub station in an hour.
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Dynamo Ills and Remedies.

DYNAMO or motor, carefully installed and pro
,
who have thecare of it, and a source of satisfaction
to its owner. Trouble, however, in one form or another
is sure to come sooner or later, depending on the grade
of the machine and the skill and care in handling.
It is therefore likely that a few hints as to the cause
and remedy of such troubles will be acceptable to those
who have the care of this class of machinery.
Obviously, the promptness with which such troubles
are located and removed will have much to do with the
success of the plant . Often, indeed, considerable ex
pense is incurred in removing a fault, which with a little
intelligence could have been remedied at trifling cost.
For instance, so slight a thing as a loose connection
will often cause the shutting down of a whole factory
with scores of hands. Other troubles equally as simple
but not so easily located will cause annoyance and delay.
In such cases , some knowledge on the part of the man in
charge in locating troubles would have enabled him to
overcome the difficulty and save delays and consequent
loss .
Fortunate it is that the machines in question are me
chanically so simple in construction. With the exception
of commutator and brushes there are but two wearing
parts, the two bearings which support the shaft of the
armature, quite in contrast in its simplicity to the steam
engine with its multiplicity of wearing parts, oil cups, and
valves.
From the fact that the dynamo or motor has so few
parts, we are able to classify their troubles through their
effects under five heads, which are :
1. Sparking at commutator.
2. Heating of the various parts.
3. Noise and speed .
4. Motor stops or fails to start .
5. Dynamo fails to generate.
A

FIG. 1. — THE DIAMETER OF COMMUTATION.
Any and all of these effects are quite obvious, even to
a casual observer ; still, a most careful and thorough ex
amination should be made of the entire machine in order
to be sure of facts and to avoid jumping atconclusions.
In the consideration of troubles as classified above the
following order will be observed :—First, the cause ;
second, the symptom in detail ; third, the remedy and
how effected .
As is very often the case, a symptom may be developed
in a machine from several causes, or a cause may result in
several symptoms. We shall, however, endeavour to
make the distinction as clear as is possible without the
help of the actual machine for illustration.
Sparking at the commutator is caused, first, by the

armature carrying too much current, due usually to an
overload. In the case of the dynamo, too many lamps in
circuit ; in the case of the motor, excessive frictional load,
from hot bearings, armature striking the pole pieces, belt
too tight, or in general, too much mechanical work to be
done. Excessive voltage on constant potential circuits
will also overload the system.
The symptoms are a continuous sparking at the com.
mutatorduring the time of maximum load and tendency
to slipping of the belt.
After a continuous run the armature becomes very much
overheated, and will burn out if the load is not lightened.
In this , however, there is an exception, constant cur.
rent arc motors. As the heating effect depends on the
square of the current multiplied by the resistance !C2 R),

5
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Fig. 2. - CIRCUITS OF CROSS CONNECTED ARMATURE.
Four Poles ; Two BRUSHES.

both of which factors are constant in this instance, it is
quite possible to overload machines of this type till the
armature stops without risk of burning it out.
Excessive friction load is readily detected by turning
the armature around by hand ,
Hot bearings will be treated more in detail under the
head of heating of the various parts.
An excess of current is, of course, at once evident at
the ammeter, and this may be taken as a conclusive test
for all such overloads.
The remedy, for troubles of this nature, is obviously
to reduce the load and eliminate partial short circuits in
the line, and leads as far as possible.
Constant potential motors, especially those above
5 h. p. , are frequently subjected to overloads and strain
at starting.
If the starting.box has too little resistance or is turned
on too rapidly, it will cause the armature to start with a
jerk and spark badly at first. A properly designed start
ing box will remedy the evil in the first instance, and in
the latter case, the exercise of proper care in starting.
The handle of the starter should be allowed to remain an
instant on the first and second contact points till the
armature has attained some speed.
Again, brushes are sometimes not set at neutral points.
The symptom of this trouble will be a sparking and
cutting at the commutator, the intensity of which will
vary with the shifting of the brushes.
The remedy can best be explained by referring to
Fig. 1 , which shows the proper position of the brushes.
The points where the brushes are resting on the commu
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tator where the greatest E.M.F. and the least sparking
are obtained, are called the neutral points,as represented
in Fig . 1 by the points “ A ” and “ B."
The line joining these two points has been termed the
diameter of commutation . It will be noted that this line
is not at right angles to the line joining the centres of the
pole pieces, but is shifted through a small angle, depend
ing on the direction of rotation and whether the machine
is acting as a dynamo or motor,
With the dynamo, the brushes will be given a forward
lead, that is, they will be shifted from the horizontal in
the direction of rotation .
With the motor, the shifting of the brushes will be
against the direction of rotation , and will be given what
is termed a backward lead.
In most dynamos and motors the exact position of the
neutral points cannot be fixed , butwill vary according to
the load of the machine. For instance, in the case of a
dynamo with a given number of lights burning, the
brushesmay be properly set at the neutral points and run
without sparking. Now let the number of lights burning
be increased or diminished to any considerable extentand
sparking, more or less destructive, will commence and
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The setting of brushes is perhaps the most important
duty of the dynamo tender ; for a brush, a fraction of
a segment out of position , will often cause serious spark
ing.
Exceptions to the rule for setting brushes diametrically
opposite will appear in the case of multipolar motors
with cross-connected armatures.
These machines may be supplied with two sets of
brushes, or as many sets as there are poles. For instance,
four-pole machines with two sets of brushes require them
to be set at 90 degs. apart ; six -pole at 60 degs. or 180
degs., and so on .
Fig . 2 shows the armature connection and the position
of thebrushes in a four pole machine with cross connected
armature. No one should attempt to set the brushes on
such a machine without first determining from a blue
print or other source their correct position, and then
keeping them there.
Should the brushes be set very far out, they will pro
bably cause the safety fuse to blow , and in the case of a
dynamo it will fail to generate.

Fig . 4. - COMMUTATOR IN BAD CONDITION.

Fig . 3.-- COMMUTATOR IN GOOD CONDITION .
continue till the brushes have been shifted to the new
neutral points by means of the rocker arm . These points
are determined only by trial.
This shifting of brushes, or giving them a lead as it s
called , is necessitated by armature re-action or the mag
netising effect of the current in the armature , tending to
create a powerful magnetism which distorts the field .
Right here we will state that there are some dynamos
and manymotors in which it is not necessary to shift the
brushes, no matter how much the load changes, In
these the field has been made strong enough to overpower
the armature re action . Again , in another class of dy.
namo, the moving of the points of contact is taken advan
tage of as a method of increasing or decreasing the
E.M.F. This is the case of constant current arc machines .
It is not only necessary to shift the brushes to the
neutral points by means of the rocker arm , but care
should be taken to see that the brushes are diagonally
opposite each other. This can be accomplished by
counting the number of segments of the commutator,
measuring with a piece of thread or other device , mark
ing the opposite segments, and setting the brushes to this
mark .

The commutator may have high bars or low bars ,
due to loose shell or an usually hard specimen of copper .
A poor connection between the leads and the tongue of
the commutator segment, will also develop a flat, hard
mica between the segments which does not wear down as
fast as the copper ; all of these produce a rough com
mutator.
The symptom in this case will be a chattering of the
brushes, accompanied by sparking, which is sometimes
apparent by the sound. By touching the commutator
with the top of the finger the least roughness is at once
apparent. Turn the armature slowly by hand, when any
eccentricity will be indicated by a rise and fall of the
brushes.
The commutator as it should be is represented in
Fig . 3 , with brushes properly set and the surface of the
commutator smooth and glossy .
Accompanying (Fig . 4 ) is a sketch of the same
commutator in bad condition , the commutator being
scarred and ridged and the brushes badly set. - The
National Engineer.
( To be continued . )

AMONGST the detailed particulars of the failures shown
by the B.O.T. Continuous Brakes Return the Lancashire
and Yorkshire Railway reports a burst vacuum hose
pipe !

The Model Engineer and Amateur Electrician .

January 15, 1901.

How

to

Experimental

Make

Electrical Apparatus.
By T. G. J.
( Continued from page 300 , Volume III. )
Volta's Electrophoros. - This instrument, of which there
are two distinct forms - simple and compound - is used
for the purpose of generating statical electricity in fairly
large quantities, and is an indispensable addition to the
student's electrical laboratory. It is rather siinple in con
struction , but its action , which is a magnificent demon

TO
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the plate should be pressed down upon it, and a weight
placed on top to keep the two pressed firmly together until
they have adhered to each other, which will take about six
hours.
A % in . hole is now drilled through the centre of
“ plate ” and “ sole " to correspond with the hole already
bored in the base. It should not be attempted to drill
this bole from underneath, as the bit usually breaks out a
chip from ebonite at the finish of a hole, and would,
therefore, make the surface of the “ plate " unsightly .. A
brass screw , having its point filed off flat, is now inserted
in the hole in the base from underneath , and screwed up
until the point projects about 1-50th part of an inch above
the surface of tbe ebonite disc.
For the “ lid ” ( Fig. 4) we will require a brass casting
to shape and dimensions given in the figure. It should be
remembered, when making the pattern for the casting, that
it should be at least % in. larger every way to allow for
turning up, & c ., to the finished size. A yg in. hole is
drilled in the upright piece, which is in the centre of the
casting, to take the handle. It will be necessary to give
the “ lid " a fine finish and high polish previous to lac
quering, as the successful working of the apparatus de.
pends to a great extent upon the finish given to the vari
ous working parts.
The handle is a piece of ebonite rod highly polished,
in. diameter. It is easily
and is 742 ins. long and
fastened in its position in the upright on the “ lid ” by
means of a little electrical cement. The fixing of the han .
dle should be left over until the “ lid ” has been finished ,
as the heat necessary to lacquer would make the cement
run. The base should now be well French polished in
the manner previously described, when the instrument
will be complete and ready for use.
To excite, give the “ plate " a few brisk whisks with a
cat's fur, and place the lid down upon it. Remove im

FIG. 3 .

Fig . 1 .
QUARTER FULL SIZE.

stration of the well established law of induction , is some
what complicated .
We will first make the simple form ( Fig. 1 ), and will
begin with the base, which is made from 192 -in. Ameri
can walnut, and should be turned to shape and dimen.
sions given in Fig. 2.
It will be observed on close
examination that the upper surface of the base is sunk
fin. Having found the centre, we now proceed to drill
a k -in. hole right through its thickness. This hole should
be countersunk on the under-side.
The “ sole ” is a disc of sheet brass, 1-16th in. thick ,and
is of such diameter that it just fits nicely into the sunk top
of the base . Three small holes should be drilled in the
disc at equal distances from one another, and about } in.
from the edge. Care should be taken to have the disc
quite flat.
plate ” is a disc of well.polished ebonite,
The
3-16ths in, thick, and exactly the same diameter as the
“ sole.” The upper edge should be nicely rounded by
Having
well sandpapering with coarse sandpaper.
screwed down the " sole ” to the base, and ascertained
that the heads of the small screws securing it are quite
flush with the surface, the “ sole ” should receive a good
coating of Ellis's fish glue, or some similar liquid glue,
and this should be allowed to stand until half dry, when

Fig . 4. - HALF SIZE.

Fig. 2. -HALF Size.
mediately, and apply the knuckle to the edge of the
“ lid.” A thin 13 in . spark will rush across the inter
vening air space, accompanied by a slight snapping noise,
thus indicating the presence of a charge. It is not neces.
sary to touch the lid of this instrument before removing
from the “ plate ,” as directed in most of the text-books
on the science, the brass screw within the instrument per
forming this operation automatically as it were.
If it is desired to make a compound electrophoros, an
additional disc attached to the lid of the simple form by
means of four silk threads is all that will be necessary ( see
Fig. 3 ). This disc should be the same diameter as the
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“ lid ” already made, and } in . thick , having its edge
nicely rounded. Four small holes are drilled at equal
distances from one another , and about # in . from the edge.
The disc is then made quite flat, and both surfaces filed
and finished, and having drilled four small holes in the
lid close against the rim to correspond with the ones in
the disc , the two are connected together by means of four
silk threads having knots on either end to prevent them
pulling through the holes. A space of about 3 ins. be
tween the plates will be sufficient.
The compound instrument will now be complete, and
is used in the same manner as the simple form , positive
electricity appearing on the under disc, and negative on
the upper disc of the “ lid .”
( To be continued.)
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the return stroke. With }.in . steam ports, therefore, the
amount of port open to steam would be about
3-32nds in . From centre 2 , with 3-32nds in . radius,
form
the arc EF . Parallel with AC draw the
line G , the same distance from AC as the de
sired lead of the valve, in this case about 1-32nd in .
bare : Fird the centre H and describe the large circle
given in the diagram so that it just touches the lines
ZD - EF - G . Ďraw a line from Z through H , as K
in the diagram . Then ZH equals radius of eccentric,
or half travel of valve; the radius of the large circle equals
B
D '

K

Designing

Slide Valves .

E
G

A

D

By F. C. DENHAM .
ANY amateur engineers prefer to design their own
difficulty encountered in acquiring the correct
amount of lap, both inside and outside, which should be
given to the slide valve, the angle of advance of the
eccentric, and the travel of the valve. These , however,
can be readily found by the following method .
For convenience of explanation , we will take for an in
stance a cylinder 1 %2 ins. bore and 2 -in . stroke, in which
the steam ports are each %s in . wide and the exhaust
port 4 in. wide, the bars between the port each being
in . wide, of which Fig . I is an illustration. The part
of the slide valve shown in black is the valve proper,
VALVE SPINDLE

FIG . 2 .
outside or steam lap, and CZK equals angle of advance
of eccentric .
If the piston is at the point when the exhaust is re
quired to open , construct JJ . Join Zl?, and from the
centre H and tangent to zji construct a circle — the
small circle in the diagram , the radius of which is the
inside or exhaust lap .
To effect an earlier steam cut-off more steam lap is
given, or a later cut-off, less steam lap. By adding more
exhaust lap the exhaust is closed earlier, thus causing
more compression at the end of each stroke.
Tank

Locomotive

for

the

Donegal Railway .

Wit

W

n

FIG . 1. - FULL SIZE .
the parts shown in section being the outside or steam
lap and the inside or exhaust lap, and are found , together
with advance of eccentric or valve travel, as follows :
Draw a line AC, Fig . 2, and the same length as the
stroke - in this case 2 ins.-- and upon any conveni
ent scale. Now , taking the middle of the line AC as
centre , draw the semi circle ABC, which will represent
the path of the crank pin .
We will now suppose that steam is to be cut off at,
say, five-eighths of the stroke, then , at five eighths of the
distance from A to C mark the point D , and from D
erect a perpendicular cutting the semi- circle ABC in Di.
Join D2 to the centre Z.
It is a pretty well-known fact that the width of the
steam port open to steam is about three-fourths the full
width of the port, whilst the full width of the port is open
to exhaust , thereby allowing a free exit to the expanded
steam , which relieves the piston of any back pressure on

FOR the drawing and photograph on the opposite
page, which depict one of the new tank locomo
FOR
tives for the Donegal Railway, Ireland, we are in
debted to a reader, Col. W. Hamilton , who was one of
the directors appointed to select the type of engine to be
adopted . Wehave no doubt our readers will agree that
the loco . is of a handsome type, and it is up -to -date in
every respect. Our correspondent suggests that with very
few modifications it would prove a capital design for a
model, especially as the very short fixed wheel base and
the bogie at each end adapt it specially well for taking the
sharp curves which have usually to be put up with on a
model track .
The drawing is provided with a scale which will enable
dimensions to be taken off with readiness. The follow
ing particulars will, however, be of use.
The engine is to run on the narrow gauge of 3 ft. be.
tween rails . The boiler barrel has a mean diameter of
3 ft. 7 ins, by 9 ft. 6 ins. long, and firebox 6 ft. 3 ins.
long. The smokebox is 3 ft. long, and has a somewhat
extended appearance. The heating surface of the tubes
is 637 sq . ft., and of firebox 75 sq. ft .; a total of 712 sq. ft.
altogether. The firegrate area is 11°5 sq . ft. The work .
ing pressure is 150 lbs. on the square inch . Thecylinders
have a diameter of 14 ins. by 20 ins. stroke. Total
weight of the engine is 38 tons, 10 cwt., distributed as
follows :-Front bogie, 8 tons ; coupled drivers, 21 tons,
10 cwt.; rear bogie, 9 tons. Capacity of water tanks is
1000 gallons, and 22 tons of coals are carried in the
bunkers. Wemay add that the engines are to bebuilt by
Messrs. Neilson, Reid & Co., Hyde Park Locomotive
Works, Glasgow .
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Hints

on

Designing Model
Yachts .

By W. H.WILSON THEOBALD .
'HE object of the following article is to give, in as
THconcise and brief a manner as possible , a few hints
to model yacht designers with regard to the vari .
ous dimensions ofmodels, and also some simple rules for
finding the different “ centres" and displacements from
the paper design.
Let it be assumed throughout that any particular
L.W.L. which is under consideration has been divided
into ten equal parts,and the sectionsnumbered from i to
II, starting from the bow end of the L.W.L. All
lengths will be represented in inches and decimals of an
inch .
There are many rules under which model yacht clubs
measure their craft, but probably the Sail Area and
Length Rule is more patronised than any other, and,

5
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to be stationed at section No. 7 , where also the L.W.L.
has its greatest breadth . The Rule is as follows :
Area of M.S. * L.W.L. * *55 = Displacement in lbs.
27-65
The numerator of the fraction gives approximately the
number of cubic inches there will be in that part of the
hull below the L.W.L .; and it is divided by 27.65, this
being the number of cubic inches contained in i lb. of
fresh water.
For finding the area of the M.S., Simpson's Rule , as it
is called, is made use of, which may be explained thus :
Take half the M.S. (Fig . 1) and divide the half breadth
on the L.W.L. into any number of equal parts, and
number them i upwards. The more divisions there are,
the more accurate will be the result. The drawing might
be the M.S. of a 10 - rater , 12 ins. beam and 36 ins.
L.W.L.
Take the lengths of all the even ordinates , add them
together, and multiply by four. Add all the odd ordinates
(exceptthe first and last,which are multiplied by one ) and
multiply by two. Add the results to the sum of the first and
last ordinates, and multiply by the distance the ordinates
are apart; divide by three, and the quotient is the number
of square inches in half the M.S. Multiply by two for
the whole section , and, making use of the formula
above, the approximate displacement is arrived at.
Thus if a displacement of 18 lbs. is required on a L.W.L.
of 36 ins., it is found that the M.S. area should be about
25:6 sq. ins., or, working conversely , if the trial M.S.
works out 25:6 sq. ins., theboat will require to be 36 ins.
on the L.W.L. to give her 18 lbs. displacement.
Placed in a column the workirg to find the area of the
M.S. would be thus :
Ordinates. Multipliers.
Results.
I
I
2'5
2'5
2
4
9.8
2'45 x
2
X
2'2
4'4
3
1.65 Х
4
4
Х
I
o
5

3
2
Scale
of inches 1 .

2

2

3

23: 3 X
1'5

3 )34 95 * 3
area of half the
M.S. in sq. ins.
It may here be mentioned that displacement means the
actual weight of the model, hull, gear, spars, sails, and
lead ; in fact, everything, as she floats ready for a trip ,
and the displacement is exactly equal to the weight of the
water she displaces when afloat .
It has been found that very light displacement boats
are a failure excepting in conditions which are seldom met
with on enclosed waters, i.e., a good breeze, which will
remain steady and true. One reason for this is that a
light boat will get over the water fast enough so long as
she holds the wind, but will stop dead when the breeze
falls owing to her lack of weight and momentum .
For pond sailing a displacement of 16 to 19 lbs. for a
10-rater will be found ample, whilst for open water
anything up to 26 lbs. could be allowed . This latter
weight would make a very powerful boat.
Having decided upon the length of the L.W.L., the
beam of the boat next requires attention ; and here ,
again , the question of open or closed water crops up.
Extreme beam , coupled with heavy displacement, should
be avoided. Beam here referred to means " beam on the
L.W.L.," and in almost every instance the greatest
breadth is to be found at section No. 7. The beam of a
medium boat, intended for smooth water sailing, may
1165

FIG . I - MIDSHIP SECTION .
therefore, all suggestions will be based primarily on that
rule , which is as follows:
S.A. X L.W.L.
= Rating
6000

The most popular sizes would appear to be the 10-and
5 -raters, the former ranging from 36 to 42 ins. on the
L.W.L., with an S.A. from 1666 to 1428 ins., and the
smaller class from 33 to 29 ins. on the L. W.L., with an
S.A. of from 900 to 1,034 sq. ins.
For open or much exposed waters, it will be found
better to have a good length on the W.L., and , as a
consequence , a smaller sail plan. There is no doubt that
the present fashion is in favour of the “ fin keel ” ; and,
provided light displacement is not overdone , a very
pretty model can he designed .
As displacement plays a prominent part in the ultimate
behaviour of the yacht, it is most important to be able to
estimate a model's approximate displacement at the be
ginning of the design . This is quite a simple matter
when the length of the L.W.L. has been decided upon
and a trial M.S. (midship section ) has been drawn .
For the purpose of this calculation the M.S. is assumed

1'5 the spacing of
the ordinates.
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range from L.W.L. * 28 to L.W.L. * * 31 ; whilst in
a light displacement craft it may be as large as
L.W.L. * * 34 , and in a heavy boat as small as
L.W.L. * *25.
Draught of water will now claim attention. In a fin
keel boat there are really two depths to be considered
the extremedraugbt of water of fin and, more important,
the depth of the hull below the L.W.L. The former
may be dismissed by saying that it ranges from L.W.L.
x 22 to L.W.L. * 28. În many ponds this extreme
draught dependsupon the depth of water sailed on, more
particularly at the edges. A model is not improved when

35

This gives a boat what is called a “ raking ” M.S., the
advantages of which need not be gone into here. The
idea, however, is that the boat is divided into two halves,
the “ entrance ” and the " run ." The “ entrance will
extend 'from No, i to No. 7 (the greatest breadth of
L.W.L.), whilst the “ run ” may extend from No. 5 ( the
greatest draught) to No. ii, thus making two portions,
which , if added together, are considerably longer than
the actual length of the L.W.L.
The position of this greatest depth of hull depends
partly upon the depth itself ; as, should this be great and
placed well forward, the curve up to No. 1, and also the

D
Fig . 2.-- METHOD OF DETERMINING
C.E. OF Sails.

L

M

СЕ

M

ce
Of Soil Plan

Scale cu inches

L '" " 0_223
B

dragged ashore by a stick with a hook on the end, be
cause of inability to reach her except by wading.
The draught of hull may vary from L.W.L. x ' i to
L.W.L. * *07 , and depends a great deal on the beam .
As was before remarked, large beam and heavy displace
ment are not consistent, and draught has a considerable
influence on the area of the M.S., and hence displace
ment.
Although not always, it is usual to suppose the M.S.
section to be situated at No. 7 on the LW.L., where ,
also, the L.W.L. has its greatest breadth ; the greatest
depth of the hull, however, is, it may safely be said ,
never at No. 7 , but further forward . There are instances
when it has been placed at No. 5 with excellent results.

H

other bow lines, willbe immoderately steep ;consequently
the bow , when the boat is pressed, will appear to be
making a great fuss , instead of gliding over the surface .
If the draught does not exceed L.W.L. X '08, it may be
placed at No. 5 , but probably the bow lines will be easier
if it is situated midway between 5 and 6 .
Suppose the length of the L.W.L. beam and draught
of hull have been decided upon , the first thing to be
draughted is the sheer plan . This must be done before
a trial M.S. can be made, as the depth at No. 7 is not
known until the keel is drawn in .
The bow end should curve up gracefully to the deck
line, whilst the run aft should get Hatter and flatter until,
when it passes No. II, it is practically a straight line. A
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Before the C.B. can be found, it is necessary to work
out the displacement of the boat ; in fact, this centre is
worked directly from the calculations used for finding the
displacement, and they will, therefore, be taken together.
First, as to the usual positions. The C.B. should be
placed about the centre of the L.W.L., although in prac
tice it usually works out a trifle aft ; more or less, as the
fore body is fine or full in comparison with the after
body. Examples show that it may range from '05 to '02
x L.W.L. aft of section No. 6 .
The position of the C. E. is generally situated just aft
the centre of the L.W.L., whilst the C.L.R. should be
found about '05 or '04 * L.W.L. aft of the C.E.
Simpson's Rule is employed for finding the displace
ment and the C.B., and the simplest explanation will be
a table showing the calculations for an imaginary 10 -rater
36 ins. on the L.W.L. as follows :

26.ti
19.
o

+

+

II'53
1165
59 5
72
262

o

6.6
66.9

3'73

X X X X X X X X X X X

91.1

of
Area
.Sections

+

very fair curve aft is obtained if the L.W.L. from the
greatest depth to No. 11, is divided into two equal parts ,
and the depth of hull at the centre is made equal to the
greatest depth * •7 or 71. Avoid any contrary curve in
the counter or buttock lines, as it spoils the appearance
of the boat.
The deck sheer is a curve apt to be carelessly drawn,
because it has nothing much to do with the actual sailing
qualities of the boat. The height at the bow end should
be about equal to L.W.L. X 'I, and at Nos. 9 and
10 may drop to the height at the bow * '6 , then rising
slightly to the end of the counter.
A word now as to overhangs. These are too often
exaggerated . The bow overhang should be governed en
tirely by the curve of the keel as it sweeps up after pass
ing through No. 1. If, however, the hull is very deep it
is apt to be stumpy, and a prettier bow can be formed by
giving a contrary curve from the L.W.L., forming what
is known as a “ fiddle bow .” The “ after " overhang
should not exceed 33 of the L.W.L .; more than this
simply means carrying useless weight.
The M.S. (No. 7) once more claims attention . The
beam is decided on, and the draught at No. 7 is found
from the sheer plan , so a trial M.S. is made for the pro
bable displacement of the boat. If it is impossible to get
in a large enough M.S. for the desired displacement
withoutmaking the bilge very flat and the section “ boxy,"
then either the beam must be increased or a new keel
must be drawn in with greater depth.
Roughly speaking, the M.S. should be from 73 to 76 ,
of the area of the parallelogram found by multiplying
beam by depth . For instance, let the beam be fixed at
10 ins., and the area of the M.S. required to be 20
sq . ins., then the approximate draught may be from
27 to 2 6 . This, of course, only applies to a fin boat.
For the L.W.L. two dimensions are known - the
length and the breadth at section 7. It is usual to take
section 4 to determine the fulness of the fore body, and it
may range anywhere from 65 to 8 of the breadth at
No. 7. If the greatest depth of the hull is very far for.
ward, it is better not to have too full a L.W.L .; the
result would be very heavy sections in the fore body. It
is, in fact, a good rule
exaggerate no particular dimen
sion in a design .
The " after " curve of the L.W.L. is rather more diffi
cult to plot in , and usually requires many alterations
before giving entire satisfaction . Its fulness may vary
, and depends, to a great extent, on the M.S.
consider
curve . ably
If this is very flat, the L.W.L. will require to be
proportionately full ; whereas, if the M.S. shows great
rise of floor, the L.W.L.may have a finer finish . No. 10
can range from •57 to 77 of the beam at No. 7 , a good
average being '66. The buttock lines are the best test
as to whether the L.W.L. is fair ; in fact, buttock and
bow lines “ prove ” a design better than the water lines,
and the more put in the truer will be whole design.
That portion of the boat above the L.W.L. will now
require attention , and plays a more important part than
is generally supposed . The great aim in a design is to
give a fair curved surface, over which the water will pass
when the boat is heeled ; and an excellent means of test
ing these surfaces is supplied by the diagonal lines.
These lines should cut the sections on the body plan as
near as possible at right angles, and, plotted out, they
should follow an easy curve, showing very little more
fulness in the after body than in the fore body.
The theoretical part of the design will now be taken,
and the rules for finding the various “ centres " explained.
Only three of these centres need trouble themodel de
signer, and they are the C.B. (centre of buoyancy), C.E.
(centre of effort of the sails ), and C.L.R. (centre oflateral
resistance of the under water body).

Multi
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The areas of each half section are found as explained
earlier, and placed in column. These are multiplied in
exactly the same way as were the ordinates for finding
the area of the M.S. — viz., the even sections by 4 and the
odd by 2 (excepting the first and last ). In this case,
however, both the latter are o . When added up , the
result is multiplied by 3:6_(the distance the sections are
apart) and divided by 3. The quotient is the number of
cubic inches contained in half the under water body : di.
vide by 27.65 (the number of cubic inches in i lb. of fresh
water) and this quotient obtained represents the displace
ment in lbs. of half the boat.
If the first column had represented the full areas of the
sections, instead of only half, the final result would , of
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course, have been the displacement in pounds of the
whole boat.
Having found the displacement, it is only necessary to
weigh the boat, deduct from the total displacement,
and the remainder is the weight of lead required to bring
her down to the designed L.W.L. Referring to the table,
it will be seen that to obtain the position of the C.B., the
third column is multiplied by a fresh set of figures,and the
sum of the results is divided by the sum of the first
column, then the quotient is multiplied by 36 (spacing of
sections), and there is obtained the distance in inches ;
the C. B. is aft of section No. 1 - viz ., the fore end of the
L.W.L.
The rule for finding the C.E. is very simple , and a
glance at Fig. 2 will show themethod . To find the C.E.
of the head sail divide C , B , into equal parts at H and
join A , H ; divide A , B , into equal parts at J and join
CJ. Where these lines intersect is the C.E. of the jib .
The area is found by dropping a perpendicular from B. to
A , C . The area of A , B , C , = 72 x A , C , X B , K .
For the mainsail join E , F , thus forming two triangles,
and find the areas and C. E. of each triangle in the same
way as that used for the jib . Draw a perpendicular from
the L.W.L. a reasonable distance from the bow M.L.,
and make a table thus :

Fast

Steaming

37

Model

Boilers .

By “ Eos ” (New Zealand ).
SEE in several back numbers of your journal queries
relating to fast steaming boilers for model marine
work, and take the liberty of sending a few hints
gathered from some years' experiment in this line. My
first tests were made with boilers that were more or less
models of the real thing ; but, after several attempts, I
was forced to abandon all except the loco and vertical
types as too heavy, cumbersome, and slow steaming for

STEAM
PIPE

Multiplybydistance
Area of As.
from M , L .
Results.
ABC
12 X AC x BK
394 6
17 •125 = 6757-525
EFG
12 X EF ~ MG
598.8 * 39-5
= 23652-6
DEF
12 X ED
LF - 496.8 x 424
21064'32
1490-2
51474'445
51474'445 = 1490'2 = distance the C.E. of the total
sail area is from L , M . In this case 34.54 inches.
The height above the L.W.L. can be found in the same
way by using the L.W.L., instead of the perpendicular
L,M .
If the boat is a double finner, the fins can be treated
like sails, and the C. L.R. found by the above method ;
or this centre can be found experimentally by placing the
boat in a bath , and finding a point on her side, on which
it is possible to push her through the water sideways,
without either the bow or stern twisting round.
With these few hints perhaps somereaders of this ex
cellent journal may try their hands at one of the most in .
teresting studies for a winter evening - viz., model yacht
designing.

Fig . 1.
the average model. The loco type seemed to give fairly
good results so long as the tubes were rather short and of
large diameter. For instance, in a boat built some time
ago, I fitted a loco boiler 12 ins. long over all, the barrel.

It might be supposed that an alternating current of
proper frequency would be as good foran induction coil as
a direct current with a vibrator. This, however, is not
the case, as an induction coil requires its exciting current
to be varied as nearly instantaneously as possible, and the
ordinary interruptor more nearly approximates this than
the gradual variation of an alternating current. A con
denser, even , would not make the use of alternating cur
rent satisfactory.- American Electrician.
CROSS SECTION

A test of a model of a partially submerged torpedo
boat on the Berger system was made in the model tank at
the Washington Navy Yard lately, says the Engineer . The
vessel is a combination of some of the features of the sub
marine boats and ordinary torpedo craft. All the vitals
are below the water-line, and the small surface of the
vessel showing above the water is protected by cellulose,
which expands on contact with liquids, and stops leak .
The test was very favourable to the invention, the only
objectionable features being the low speed developed , 14
knots, and a very perceptible wake. It is claimed that
the vessel can be seen only at close quarters.

Fig . 2 .
being 64 ins. diameter and 6 ins. long , the inside firebox
being 51 ins. square ; the tubes were five in number, and
i in . internal diameter, the fuel being charcoal. I tried
larger and smaller tubes, but the i in . gave the best re.
sults ; this boiler ran an engine with double cylinders
in . by 1 % ins., running a propeller 4 ins. diameter
51 ins. pitch at quite 800 revs. per minute , the pressure
being about 30 lbs. to 35 lbs. The boat was 6 ft. over
all, 4 ſt. 7 } ins. water-line, and 1038 ins. beam , and
made a good speed , but I never had a chance to make a
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factory, being rather on the heavy side. The tubes,
too, being horizontal instead of inclined , is a bad fault,
causing sluggish circulation , and in a water tube generator
circulation means a very great deal; the steam bubbles
remain stationary in the tubes instead of being carried
clear away from the heated surface, thereby causing a
serious loss in steaming power. As a proof, this boiler
steamed a lo : faster and gave much drier steam when
one end was elevated about an inch higher than the
other. Its other drawback was losing its water very
rapidly ; still, it has the advantage of steaming quickly
and being very easy to make. If any of your readers
are thinking of using this boiler, I recommend them to
give the tubes some inclination, and also to make the
steam drum larger, if possible .
We now come to Fig. 4. This one was, perhaps, the
quickest made of any one of them , and also , perhaps,
the very best steamer of all the water-tube lot. All parts

measured run against time, so cannot give exact speed .
I will try and send photo of this boat by nextmail.
The other type of boiler which I mentioned above
viz., vertical with vertical fire tubes, proved itself an
excellent steamer ; but this form stands rather too high to
be of much service formodel work afloat, although it has
the great advantage of steaming well with a natural
draught - a very great advantage where a condensing
engineis used ; it is also an easy type to build and repair.
Both these forms of boiler require a boat of good beam as
they are decidedly bulky and somewhat top-heavy ; but I
want to mention right here that a fairly beamy boat,
carrying her weights well, is much faster, and in every way
more satisfactory than a narrow craft overloaded , as sy
many models palpably are.
This brings us to the subject of weights -- the model
launch -builder's “ bogey.man.” Plenty make models of
torpedo boats ( so -called) and other light displacement
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Stay

-

FIG . 3.
craft, and are then disappointed , because the boat when
put afloat either turns turtle or floats with the deck
awash , or nearly so . This means either a new boiler or a
new boat of greater displacement ; it is, if possible, to
prevent these disappointments that I send these notes.
Wewill take the case of a modeltorpedo boat destroyer,
as that seems to be a popular craft just now , and also one
on which there is a good deal of misunderstanding. Say
we take a 6.ft. boat ; such a craft can be 7 ins. wide,
and, say, 31 ins, draught, and , under ordinary circum
stances, would displace about 23 lbs. : allowing 75 lbs.
for hull (I can't understand it being much less , and even
this is cutting things pretty fine) then the engines, pro.
pellers, shafting, & c., will weigh quite another 3} lbs. ;
neglecting all deck fittings, this leaves only 12 lbs. avail.
able for boiler, water, spirit-lamp, or other source of heat,
funnels and fitting --- not a very liberal allowance ; but
still, sufficient if care is used. It was to fill this want I
designed and tried the boilers mentioned below .
Fig . I shows a modified Yarrow type - it was one of the
the way
first ones tried, and took a lot of making
of fixing tubes, & c . - it steamed splendidly, was well
under weight, raised steam quickly, but, on account of
its small water-line area , soon required re filling ; the
steam was rather wet, but there was always plenty of it,
and, taken altogether, was very satisfactory.
Fig . 2 was a fairly good steamer , but rather weak for
the pressure (40 lbs.). Being already rather heavy, the
weight involved in the extra staying necessary for this
pressure banished it for the job ; it was also rather an
awkward type to make a job of.
Fig . 3 , as you will observe, is much on the lines of the
boiler used by your contributor, Mr. Morriss ( March ,
1899 ) for his boat ; but this boiler was not very satis

are easy of access for cleaning or repairs, it is cheap to
make , carries its water-level well, and in a bigger
bodied boat I should have no hesitation in using it, if
speed were the greatobject sought. As to its construction ,

D

SECTION
OF TUBE

8

B
CROSS SECTION
FIG . 4 .
you will notice that the *uhes A are of the Field type,
slightly inclined , with internal circulating tubes B coming
through the division plate C. This gives the water a
definite and active circulation, without passing through
the main steam and water drum D. There is consequently
no tendency to liſt the water and cause priming. In
the sketch (Fig . 4 ) the circulation is defined by the
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arrows. In action this boiler would raise 40 lbs. steam in
45 minutes, using a vapourising spirit lamp for heating,
but;it was too top heavy for the boat it was tried in . After
removal from the boat I tried it with charcoal fire with
good results, but - and this applies to all model water
tube generators — they are very sensitive to any change in
firing, on account of the small quantity of water in the
boiler at one time ; but with a steady feed, and regular
source of heat, the water tube boiler gives the very best
results attainable in a given space for a given weight.
This type of generator (Fig . 4 ) pleased me so well that I
intend fitting it into a steam canoe I shall very soon be
starting.
But to continue. Fig . 5 shows the fifth and last boiler
for torpedo-boat destroyer, and is the outcome of experi .
ence gained with the previous ones. I made it of the
form shown, and strongly advise anyone requiring a light
steam producer for boats of limited size, to try one, and
he won't be disappointed. It raises steam quickly,
never primes, runs a long time without refilling, gives
heaps of steam , and is light and easy to make, another ad
vantage being that any number of funnels can be used ,
without any of them being dummies. I have only tried

CROSS
SECTION

39

readers that many an otherwise successful boat is com
pletely spoiled by an unsuitable propeller, or by engines
of a steam -eating, ancient, and clumsy type . I hope I
have not trespassed too much on your space , but the im
portance of the subject must be my excuse.

A

Home-made Burglar

Alarm

.

By W.E.D.B.
"HE following is a description of a thoroughly
and is like one I have fitted up on the front door
in connection with the house bell (which I also put up )
about a year ago. If, when the alarm is set, the door is
opened, even half an inch , the bells will commence
ringing immediately , and they will continue to do so
until someone switches them off.
The sketch shows the door and door-frame in section .
When the door is opened it goes in the direction of the
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FIG . 5 .
methylated spirit vapour lamp, but am quite confident it
would work well with any fuel.
The reason of its success is easily explained : The tubes
are short, ensuring a good draught; a large heating sur
face is easily obtained, and lastly, it has very little cooling
surface ; this last being a great consideration . Model
makers should pay more attentinn to the matter, as many
so-called boilers are more in the line of air condensers
than anything else. Now , in regard to the actual work
of the one I used , it was 124 ins. long, 5i ins. extreme
width , and contained forty-two tubes 38 in . outside
diameter, 2 ins. long, steam pressure of 45 lbs.; raised
steam from cold water in 35 minutes. The engine is
compound surface condensing with four cylinders (single
acting), the two high -pressure being 4 in . diam ., and
two low - pressure if ins.; the stroke being 78 in . at a
speed of between 1000 and 1,100 revs. per minute , driving
propellers 3/4 ins. diam . and 5 ins pitch . The boat was
5 ft. 10 ins. long, 7i ins. wide, and took one minute
twenty eight seconds to steam a measured 600 ft., equal
to about 47 miles per hour ; this was the best ever
run, and I may say that it was only done after a lot
of experiments with many and various types of pro.
pellers, respecting which, and the advantages of com
pound engines for model work, I shall have some
thing to say at a later date , if you consider the matter of
sufficient interest to merit publication , for I assure your

Morninha
A HOME-MADE BURGLAR ALARM .
arrow , that is, to the right hand. Commence by fitting
two pieces of wood, A and C , together at right angles.
These should be strongly united by a couple of screws
through A into C. Bore two holes through A to take
the screws which will ultimately secure it to the door.
frame.
Next cut out a piece of hard wood in the form of G.
This should be about 72 in. square and it to 2 ins. total
length. Its top is shown by a dotted line. Round off the
bottom front edge as shown and bore a hole at F to take
the shank of a long bell terminal, which will act both as
pivot and terminal. A piece of thin springy brass must
next be cut to the shape of E. It has the top cut down
into several little tongues (see D ) by means of a pair of
scissors, which will have the effect of “ setting ” each
little tongue to form the contact edges. E is to be
fastened to G by means of four or five small brass tacks
where shown, and a hole must be made at F to corre
spond with that already made in G. The terminal may
then be put through , a hole being made in C to receive
it, and it may then be screwed into C.
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The brass plate B is next to be prepared . Its curve is
found by striking an arc from F , and it should , when
tacked down to A and C , only just miss touching E ,
when E G are perpendicular (or when they are hanging
by the weight of G ). A terminal is screwed in at K ,
making good contact with B.
Now cut out a piece of hard wood to the form of H.
This may be any width , as its only purpose is to actuate G
when the door' is opened . The parts being now all
ready, they may be fitted up in place. It is probable
that H is not quite right yet, so it will be best to fix up
the portion of the apparatus attached to the door frame
and experiment with H till it just misses G when that is
hanging free and the door is shut. H being then fixed
by a screw to the door as shown , the action will be im
mediate as soon as the door is opened even 72 in .
The sketch shows where the wires are to be attached
and whither they are to be carried. The idea of this
alarm is that when G is forced forward the springs D are
carried round the surface of B and have enough spring
to keep them there after the door has been closed again .
The apparatus is only suitable for a burglar alarm as an
ordinary door alarm for a shop or office does not require
the bell to continue ringing. The switch must, of course ,
be switched on and off at evening and morning as with
ordinary electric burglar alarms.

An

Induction

Coil to

Give

a

40 - in . Spark ,
N order to carry out some original experimental work
IN on a larger scale than had heretofore been attempted,
the Japanese Government placed an order in the
early summer with Queen & Co., Philadelphia, for two
induction coils, each capable of giving a “ spark ” one
metre ( 39'37 ins.) in length . The final test on the coils
occurred a few weeks ago, and they were found to more
than fulfil the requirements, a spark of 45 ins. being
readily obtainable between the secondary terminals. The
construction of the coils was in many respects novel, in
volving considerable departure from the orthodox methods
of construction. The secondary is built in two entirely
distinct sections, the centre ends of the two sections being
connected together and grounded to the primary winding.
There is no hard rubber tube used for insulation between
the secondary and primary . A separate cabinet contains
the condenser, the switches for making the various con
nections, and the interruption. It was found necessary
to devise a special form of mechanical interrupter, which
is operated by means of a small motor inside the cabinet.
The speed of the motor is variable by means of a suitable
rheostat, so that any number of interruptions per minute
within reasonable limits is obtainable. Both the cabinet
and the coil proper are mounted on castors, and can be
readily moved from place to place .
The induction coil proper is easily dissectible, the two
halves of the secondary being held on the base by wooden
pins. The windings of the coil and the capacity of the
condenser were so arranged that the primary can be sup
plied from either a low or high voltage circuit. In order
to secure the longest spark length , a potential of 40 volts
at the terminals of the primary was found most suitable.
At this potential a current of about 30 ampères would
give a very heavy 42-in . spark with the interrupter run
ning at approximately three breaks per second. With the
secondary terminals close enough together to secure
about a 32.in. spark , the number of breaks per second
can be very greatly increased, and a correspondingly
smaller amountofcurrent used in the primary.-- American
Electrician .
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Workshop

Wrinkles

and

Recipes.
( The Editor will be pleased to receive for this column practical
wrinkles and recipes which readersmay have found useful. In
allcases it should be clearly stated if the information is original
or not, and in the latter case the source should be ment ioned
Original itemswill have the preference for insertion . ]
Acid Proof Cement. - Make a concentrated solu .
tion of silicate of soda, and form a paste with powdered
glass. — “ AMALGAMATION .”
Glue for Metal Goods.-- To stick labels on tin
and metal goods rub the tin with half an onion , and ,
whilst wet, lay on the label. - The Ironmonger Diary.
Heat- and Water- proof Cement. -Quick-lime
and linseed oil mixed stiffly together form a hard cement,
which will resist both heat and water.-— “ AMALGAMA
TION .'
Electrical and ChemicalCement.-- Five pounds
of resin , 1 lb. of wax, 1 lb. of red ochre , and 2 ozs. of
plaster of Paris ; melt the whole with moderate heat. I AMALGAMATION .”
Treatment for Sulphuric Acid Burns.- In cases
of burns from sulphuric acid , a paste made of calcined
magnesia and water, put on thickly, alleviates pain
almost immediately , and, if left on for some time, leaves
very little if any scar. -- “ PEOPLE'S FRIEND. "
Paint for Rust Prevention . To one gallon of
gasoline, add 6 ozs. of pulverised resin , 3 ozs. of pul.
verised borax, and 4 ozs. of powdered alum . This is
suitable for bright steel. By adding 1 lb. of finely ground
black -lead with 2 ozs. of lamp-black an excellent black
polish is made.
Shellac Cement is a very usefulmedium for sealing
preparations. Itmay be readily prepared by half filling
à bottle with scale or bleached shellac, and adding thereto
sufficient of 95 per cent. alcohol to fill the bottle. The
whole should be shaken occasionally , and allowed to stand
until a clear stratum of liquid appears on the top. This
supernatant liquid is then filtered through absorbent
cotton into an open dish or wide-mouthed bottle . To
every 50 c.c. of this filtered shellac, 5 C.C. of castor oil
and 5 c.c. of Venetian turpentine are added to render the
shellac less brittle . The filtered shellac will be too thin ,
and must be allowed to evaporate till it is of the con
sistency of thin syrup . It is then put into a capped
bottle and is ready for use. — Knowledge.

Will “ C. A. B." (Dover ), who recently wrote to us
with regard to model steam engine indicators, kindly
send us his address? We have received a letter from
another Dover reader, who would like to meet “ C. A. B."
occasionally for the mutual discussion of model making
and kindred matters.
We are glad to say that we have in the press a new
sixpenny handbook on the subject of model boiler mak
ing. This hasbeen specially written byMr. E. L. Pearce
to meet the requirements of the readers of THE MODEL
ENGINEER , and in addition to clear instructions as to the
proper methods of designing and building small boilers,
will contain a number of original designs for vertical,
horizontal, marine, water-tube, and locomotive boilers .
It will be ready at an early date. We shall also shortly
re-publish in book form Mr. Alfred H. Avery's admirable
series of articles entitled “ The A B C of Dynamo De
The book will be bound in cloth , and will cost
sign ."
one shilling.

January 15, 1901.

The Model Enginoor and Amateur Electrician .

The Editor's Page.
HE remarks which we had occasion to make a short
timeago with regard to the interest obtained from
a model railway which is provided with points,
crossings, and sidings, instead of a single track only , have
caused some discussion amongst model railway enthu .
siasts, and one communication on this subject we have
pleasure in reproducing below . It is from “ A. W. C.,"
of Newcastle , a reader who possesses a very complete
model railway, which we hope to describe more fully in
our pages in the near future.
*

T

He writes as follows : - “ With regard to Colonel
Hamilton's question in your issue of Dec. 15th last, as to
laying of track , & c ., in a model railway, I am one of
those who find that in order to get any interesting results
you must have all the details of a real railway - such as
points , crossings, sidings, junctions, stations, signalling,
loco sheds, & c . In my model line, which is laid on a
shelf 3 ft. wide, fixed round the four walls of a room 24 ft.
by 16 ft., I have been able to get a most complete railway
in almost every detail, at a comparatively small cost, but,
to my great regret, have had to go to Germany for my
materials, as I have been unable to find any firm in
England who make all the details of a model railway,
with the result that the three or four firms in Nuremberg
who make a speciality of these things are doing a roaring
trade in England and employ travellers constantly to show
and push their goods.

a speciality of it. There is a large trade doing, and the
German designs, splendid as they are, are capable of
great improvements, which any owner of a model railway
finds out from every day practice. What we model rail.
way people want is someone to make and sell at reason
able prices steel rails in lengths of about 3 ft ., attached to
sleepers ready for laying down ; and points, cross-over
roads, & c.,made in complete sections;and bogie passenger
rolling stock , exact copies of the latest stock on our best
lines. There is a big demand waiting the first manufac
turer. As regards signals, Messrs. Kean , of Northamp
ton, have supplied this want, and wellthey have done it.”

The new book, “ PracticalLessons on Metal Turning,”
which our publishers recently announced , is now ready,
and may be obtained from most of the regular agents
for THE MODEL ENGINEER, or may be had , to order ,
through any bookseller. It does not deal with the con
struction of a lathe, but the way to use one, and in this
respect differs from the majority of books on the same
subject. It explains most of the difficulties which usually
beset the path of the novice in metal turning , and also
describes a number of useful home-made chucks, man .
drels, and tool-holders. The full list of contents will be
found on one of the advertisement pages of this issue. As
the book is by the writer of these lines, we naturally ex
press no opinion as to its merits, but leave the verdict to
those from whom it should come — the readers.

New
“ I have arranged my line with a prime view of fast
running, and to that end have laid a main up-and -down
road round the room . In the centre is a station having
two island platforms 6 ft. long , with scissors crossings at
each end. At the north end of the station a point from
the down main line gives access to a double line of car
riage sidings,while at the south end of the station a simi
lar pair of points lead to quadruple road for loco sidings,
the whole line being properly signalled . In this way
I am able to run trains to time-tables, shunt trains,
change engines, and obtain most interesting workings.
“ As to the rails, I buy them in lengths of 14
ins., soldered to sleepers; the scissors points, cross
over roads, and sets of points, crossings, turn
tables, & c., are all made complete ready for fixing,
and this I do by simply screwing the sleepers into the
shelf, and I have a perfect road at once. The German
rails are made with three sleepers to each length of 14 ins.,
but I always add four extra , making seven sleepers to
each rail,and thus get a very strong and rigid line, on
which the bighest speeds can be run without the least fear
of derailment. The gauge is 2 ins.
“ The steam locos, bogie sleeping, dining, and corridor
coaches - also made in Nuremberg -- are most perfect
models of the real things, but what I cannot understand is
why no English firm will take up this industry and make
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Prize Competition .

Competition No. 13. -We offer a prize of £ 1 Is.
for the best article on " Model Railway Signals.
The
article should describe a set of working signals suitable
for a model railway of 372 ins. gauge, and should show ,
with working drawings, the best way ofmaking the sig .
nals and the various mechanisms required for operating
them . The general competition conditions given below
should be strictly adhered to . The last day for sending
in is January 31st, 1901.
GENERAL CONDITIONS FOR ABOVE COMPETITION.
1. All articles should be written in ink on one side of
the paper only.
2. Any drawingswhich may be necessary should be in
good black ink on white Bristol board . No coloured
lines or washes should be used. The drawings should
be about one-third larger than they are intended to appear
if published.
3. The copyright of the prize article to be the property
of the proprietor of The MODEL ENGINEER, and the
decision of the Editor to be accepted as final.
4. The Editor reserves the right to print the whole or
any portion of an unsuccessful article which he may think
worthy of publication , unless the competitor distinctly
expresses a wish to the contrary.
5. All competitions should be addressed to The
Editor, THE MODEL ENGINEER, 6 , Farringdon Avenue,
London , E.C., and should be marked outside with the
number of the competition for which they are intended. A
stamped addressed envelope should accompany all com
petitions for their return in the event of being unsuc
cessful.
All MSS. and drawings should bear the
sender's full name and address on the back .
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Practical Letters

from

Our

Readers.
(The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume if desired , but the
rull name and address of the sender should invariably he
ottached , though not necessarily intended for publication .]
A Useful Rivetting Tool.
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-An upset is a useful tool formany rivet
ting jobs. It consists of a short piece of octagonal tool
steel, with a small hole , a little larger than the rivet to be
used, drilled up from the end (as at A , Fig . 1) about 1 in .,
and another hole , rather larger, drilled into it at right
angles ( B , C ). The rivet is placed on a bar, tool, or
anvil beak , and work placed over it so that the rivet
comes just under the spot where it is required. The up
set is then placed with the hole A over the rivet with the
sheets between , the upset is then struck smartly with a
hammer, drawing the rivet through , and, at the same
time, flattening the metal down close around the rivet.

Fig . I.

Fic. 2 .
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their locos with much greater faithfulness to the full-sized
prototype, and as they work on common everyday frac
tions of an inch , and can use the common standard drills,
taps, & c.,much trouble and time is saved in designing
and building .
Some of us ha ye neither the capital nor the space to
build a railroad op so large a scale as
in . to the foot.
May I suggest to these that the following scales, both of
which possess the advantages of the f-in. scale, might be
adopted as suitable standards :
Toin . to the foot, I in . = 84, gauge = 258 ins.
174 ins.
38 in . to the foot, i ins = Yo, gauge
There is another reason why it should be advantageous
for M.L E.s to adopt standard scales and gauges , and
it is that an owner, wishing to sell or exchange any of his
equipment, should readily find a market among owners of
same gauge roads. M.L.E.s having perfected a particular
type of loco or car, could recoup themselves by selling
sets of drawings, sets of castings, or finished articles of
that design . Such pleasures as the granding of special run
ning powers over another company's linge would also be
possible , and many pleasant hours could bespent in either
testing the running of your train on another line, or en
tertaining your friends' cars in a run around your system .
In conclusion, there is another pointworti considera
tion :
Why not adopt (1 ) a 'standard height and
width limit (2 ), a buffer centre height and width
standard (for American type models, standards for
height of central buffer centre , and automatic piller or
for tread
link and pin coupler centres), and ( 3 ) stand
width , flange width and depth , and clearance between
flange and rail.
Perhaps other readers can give their views of this
A. W.L.
subject. -Yours faithfully ,
Bradford , Yorks.

B
1
A

Single Set .

B

Double Set .

The end of the rivet is then hammered out as usual. The
art, of course , consists in placing the work exactly over
the rivet; by striking the sheets above the rivet the exact
spot of the rivet may be found . Fig . 2 shows a form of
double “ upset," in which A is a small rounded hole for
finishing off the head of a rivet, and B , C , the hole for
fetching rivet through . The loose “ burrs ” cut from the
sheets by the action of the “ upset," come out at C in
Fig. 2 , and at B or C in Fig. 1. Thismethod, obviating,
of course, all punching or drilling, may be used up
to 18 G. iron (B.W.G.). This is the method used by all
“ UPSET.”
bucket-makers, & c . - Yours truly,
HallGreen, near Birmingham .
Model Railway Standards.
TO THE EDITOR OF The Model Engineer .
DEAR SIR ,-Do you notthink it most desirable that in
model railroad work , as well as in all mechanical work ,
we should work to a standard, so far as is practicable ?
The S.M.E. have set an example in this direction by
adopting a standard gauge of railroad, viz., 3 % ins.
Your valuable paper has followed this up by instituting
competitions for designs of locos, signals, and road
arrangements suitable for a road of same gauge.
I take it that 372 ins. is the nearest convenient size to
4 ft. 81 ins. on a scale of fin . to the foot, which 3 } ins.
works out actually to 4 ft. 8 ins., quite near enough for
all purposes .
This particular scale , adopted by the S.M.E., has a
great advantage, in that 34 in . (I ft. ) can be exactly di
vided by twelve divisions on a common rule - thus, i in .
is represented by 1.16th . This enables M.L.E.s to build

Steam Pressure in Model Locomotives.
To the EDITOR OF The Model Engineer
Sir , - The problem of steam pressure in a model lo po
motive is an interesting one, and I have much pleasure
in responding to the invitation in your issue of Nover
ber 15th to say something upon the subject.
It will be seen further on that if a good -sized model 1 €
made accurately to scale , the boiler pressure will be
nearly to scale also . For example, a model of 1 % ins. to
the foot, or
full size, would have a boiler pressure
180
of, say,
22} lbs. per square inch . But as all
8
models work with a greater percentage of friction than
their originals, the pressure might be correspondingly
raised. Suppose that the friction of the original were
10 per cent., giving an efficiency of 90 per cent, and that
the friction of the model were 25 per cent., giving an
efficiency of 75 per cent., then the model boiler pressure
90
would become 22'5 x
= 27 lbs. per square inch .
75
In a full sized passenger locomotive the boiler pressure
frequently includes an allowance of about 66 per cent,
above the pressure that would slip the driving.wheels,
and the model pressure , calculated as above, would in
clude the same margin of pressure .
Now , this excess margin of pressure is all very well so
long as the model be large enough to ride upon, because
then the driver can regulate the steam , either by means
of the regulator or the reversing handle ; but, if themodel
be too small to ride upon, a lower pressure would be
better, because you cannot follow the engine about,
altering the regulator or the reversing handle, and a to
heavy pressure only slips the wheels and wears the en
gine out more rapidly .
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Let us now consider the question upon the basis of the
relative weights of the original and the model, and it will
be better understood, perhaps, if we take the scale to
mean the number of times that the original is larger than
the model, for we shall then get rid of fractions. Thus,
the scale of 172 ins. to a foot, or one- eighth full size , will
be taken as that the original is eight times the size of the
model.
As every portion of an accurate model is reduced by
scale in length , breadth , and thickness, the weight of the
model will be the weight of the original divided by the
cube of the scale. Thus, the weight of a model of which
the original is eight times the size of the model will be
the weight of the original divided by 83, or 512. The
weight upon the driving wheels will, of course, follow
the same law , being a definite proportion of the whole
weight of the engine, whether original or model. The
ratio of the piston speed to the rim speed of the driving
wheel will be the same in the model as in the original,
because the stroke of the piston and the diameter of the
driving wheel are both reduced by scale in the same pro
portion . Hence, in relation to the adhesion of the driving
wheels, the stress upon the model piston -rod will be the
stress upon the original piston-rod divided by the cube of
the scale.
It is evident that, if the area of the model piston fol
lowed the law of the cube, the boiler pressurewould have
to be just the same as in the original. But the area of
the piston, being an area only, and not a cubical content,
diminishes only as the square of the scale, and not as the
cube, and themodel piston area is, therefore, a great deal
larger, in proportion to the weight on the model driving
wheels, than the original piston area is in proportion to
the weight on the original driving wheels ; in fact, just
as much too large as the cube of the scale is larger than
the square. If we divide the cube of the scale by the
square oí the scale the quotient will be the scale itself ;
thus :
88
8,
82

which shows that in order that themodel tractive effort
shall be in proportion to the load upon the model driving
wheels the model boiler pressure must be reduced to
scale. This, so far, relates to a model large enough to
ride upon .
But now comes in another consideration , which I
pointed out in your May number of this current year
namely , that it is impossible to make a working model
in which the heating surface shall be as great as it ought
to be, and that it is therefore useless to make the cylinders
as large as they ought to be by scale , for the boiler will
not be able to supply them with steam . To follow out
this argument fully would occupy too much space , for it
is complicated by the effect of the size of the exhaust
nozzle , and other considerations. It will be better there.
fore, perhaps, now to take an actual example and work
it out, and as, in my own model, the proportions seem to
be successful, I will take that model as the example.
First, as to weight. The scale is about 16. The weights
of the original are :--Engine, 98,500 lbs. ; tender,
44,800 lbs.: total, 143,300 lbs. Dividing by the cube of
16 , or 4,096 , which we may call 4,100, we get for my
model : -- Engine, 24 lbs. ; tender, 10'95 lbs.: total,
34-95 lbs. ; or, say, 35 lbs. The actualmodel weights
are :-- Engine, 24 lbs.; tender, 1 lbs.: total, 35 lbs.;
which are practically exactly the calculated weights.
Notwithstanding that, as explained in your April and
May numbers, many variationshave to be made in build
ing a working model.
The load upon the model driving wheels should be the
original load of 42,500 lbs. divided by 4 , 100 or 10-4 lbs.,
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which is about the actual model load . The adhesion of
the driving wheel to the railway may be taken at 1.5th of
10 lbs.
the load , or, say,
= 2 lbs. A traction effort of
5
more than 2 ibs, will, therefore, make the wheels slip .
Taking themaximum effort of the piston to occur at half
stroke, the radius of the crank being *575, and ihe radius
of the driving wheel being 2/2 ins., thus, in the diagram

we find that the stress upon the piston-rod must be
2 lbs. x 2'5
8.7 lbs., plus an allowance for the
*575
friction of the machinery , say, in a model, 25 per cent.,
making 10-85 lbs. The diameter of the piston being
'90 ins., the area is 63 sq . ins. , and the steam pressure
10.85
per square inch will be -63 = 17.2 lbs. per square

inch .

In practice I work between 15 and 20 lbs. By
170
10.6 lbs, per square
scale my pressure should be 16
inch, but then, by scale, the cylinders should be 1622
diameter. This scale pressure of 10 6 lbs. would then
include an allowance of 66 per cent. above the adhesive
tractive effort as aforesaid. " If I could ride on and drive
mymodel Imight similarly increase my boiler pressure ,
or, at all events, by 50 per cent., which would make it
26'1 lbs. per square inch . The difference between 10.6
and 26'1 is occasioned by the considerations already ex
plained. My model being too small to ride upon, any.
ihing above 20 lbs. is useless as already explained .
The foregoing calculations were made with the slide
rule , and hence may not be accurate to the last figures,
but they are quite as close as the data with which we
start. - Yours faithfully ,
HENRY LEA .
Birmingham .
The Lubrication of Turning Tools.
TO THE EDITOR OF The Model Engineer .
SIR , -Inote in The MODEL ENGINEER for December
15th a letter re “ A Useful Lathe Suggestion ." I send
herewith another wrinkle, which may be of use to many
readers. Most model engineers have a considerable
quantity of turning to do in wrought iron or mild steel,
and either use no lubricant at all, or use soap and water
run from a drip can . Well, the water gets among the
slides and all over the lathe ; the owner does no turning,
say, for a day or two, and the lathe gets a fine coating of
rust . Here is a remedy. Use oil (lard oil is best).
Now for themethod . Get an old pump off a model and
two small square biscuit tins, also an old jointed gas arm
and some rubber pipe. I will assume that the lathe is
standing against a wall. Fasten the pump to the shop
floor securely, just under the right-hand end of the crank .
shaft. Make an eccentric and connecting-rod, so that
the pump works from the crankshaft. Place No. I tin
on the floor in any convenient position near it. Put a
rubber pipe on the suction end of the pump, and drop the
other end of the pipe in the tin. Now put No. 2 tin on a
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wall bracket, about 3 ft. above the lathe bed. Solder a
piece of brass pipe in the bottom of the tin, so that you
can slip a rubber tube on, which is to be run down to the
jointed arm fixed on a lathe saddle. This arm should
have a small stopcock fixed on the end to regulate the
oil supply . The fixing of the arm to the saddle can be
done as the reader fancies, only keep it a few inches
higher than the centres, and make it easily detach
able. Run a pipe (rubber or iron) from the de
livery end of pump up to tin No. 2 on the bracket.
Now make a tin to fit snugly on the cross -slide, and long
enough to project about 2ins. over the saddle when the
slide is forward to its full extent. Turn up an edge all
round this tin and solder a short piece of brass tubing on
the end farthest from the cross-slide. See that the tin is
slanted a little from the cross slide to the piece of tube on
the bottom end. Slip a rubber pipe on the brass tube and
run it to No. I tank. Have a good length of pipe so that
the saddle can be run the length of the bed without tear
ing it off ; now pour a quart or so of oil into No. I tin
and start the lathe. When the oil is all pumped into
No. 2 tin, you can turn on the tap of thejointed arm and
you have a constant supply of oil, which should be
directed on the tool point. You can run a higher speed,
too, and the work comes out with a better surface than
when water is used. The oil runs away to No. 1 tin and
is used over and over again . It is always ready, costs
little, and does no harm to the lathe if it splashes about .
In conclusion , I have fitted my own lathe with the above
rig, and would not be without it if the cost was double.
I shall be pleased to show it to any readers of the M.E.
if they will write me first. —Yours truly,
E. W. FRASER.
Clapham.
A Portable Shocking Coil.
TO THE EDITOR OF The Model Engineer.
SIR, -A shocking coil such as that described below can
' be made to afford a fund of amusement .
When about to make it , I wanted one I could take
about with me and set it to work in a short time. The
first thing to make is the case (Fig. 2 ), 1o ins. long, 4 ins.
wide, and 4 ins. deep, and a lid to hinge over 2 ins. deep.
The wood used is į in . stuff, and given two coats of
varnish stain . Now get a piece of wood, 94 ins. by 34 ins.,
for a base to mount coil on, and 2 ins. from right-hand
end fix a piece of wood 14 ins. high, i } ins. wide, 38 in.
thick, with 1 in. hole to take the iron core covered with
paper tube. The parts must be fixed perfectly rigid and
square. The gøre is made from thin galvanised wire cut
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into 4 -in. lengths, which have been left in the fire all
night and then packed tightly into the paper tube. Now
wind the primary coil , wbich is started from the right
hand side , and wind on two layers of No. 20 B.W.G.,
silk.covered. This should be well served with shellac
varnish.
The next operation is rather a tedious one-making the
secondary coil , which slides bodily over the primary.
Make a stout paper tube, just to fit easily over the
primary coil, 3. ins. long, and on each end fasten by
means of glue two wooden cheeks 1å ins. high ( bare) and
2 ins. wide. When quite dry and firm , well varnish , and
wind on 2 ozs. of No. 36 silk.covered copper wire, put .
ting a sheet of paraffin waxed paper between each coil.
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Each end of wire, when coil is wound, is to be fastened
to a terminal mounted on each cheek. Now take the
baseboard , and fasten two strips of wood, 64 ins. long
( shaped as in Fig. 3), if ins. apart (good ) , with grooves
inside, and on the bottom of each cheek of secondary
coil fasten a piece of brass about 1-16th in . thick and
long enough to project under the grooves of the guides. A
contact- breaker must now be fitted in the usual manner,
and have platinum contacts. A switch is next made under
the base with three studs. One stud is off ; second stud
current goes through a resistance of fine iron wire
(about 7 ins. of “ flower wires,” penny reel , is what I have),
and third stud current goes straight through the coil.
The switch arm is moved from a handle on top of base
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2
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#
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FIG . 2 .
board . Two pieces of wood are now put across the case
to hold the coil, about 4 in. below the level of case when
open. A pair of handles ( Fig. 4) are made from 1 -in.
brass tube, about 4 ins. long, and fitted with If yds.
of Aexible cord, which must be fixed very firmly to
handles. Under the base is room for a dry battery, but
I recommend a bichromate, as it lasts as long as three
hours' contin uous work, and a dry battery is not much
good after half-an -hour. My bichromate battery has two
plates carbon ( 51 ins. by if ins.), and one zinc (same size
and well amalgamated ). I also carry underneath a small
tin of ground bichromate potash and small bottle of sul .
phuric acid , and a jar can be found wherever you go.
The general arrangement of the coil can be seen by
Fig. 1. I may mention that I have a scale on one of
the bobbin guides, so as to compare different persons'
J. W. TRACY.
strength. —Yours truly,
The Model Steamer, “ Turbina.”
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -Mr. W. H. Buck seems to have spent a
great deal of thought and care on his design of the
model Turbina, but I cannot congratulate him on the
choice of the engines. Two single-acting cylinders work
ing on cranks at right angles are about as bad as can be,
forduring a quarter of each revolution there is no pressure
on either of the cranks, while the less said about steady
running and vibration the better. If the cranks were
placed at an angle of 180 degs. it would be much better,
for the turning moment would be more uniform , and,
what is more important, perfectly balanced . All model
engines suffer from too much oil rather than the lack of it,
so an enclosed engine with oil.splash is surely an unneces.
sary refinement. Then , again, there is the drag of the
cranks, & c., through the oil, and the cooling effect of the
oil on the cylinders ; these are of no moment in large en :
gines, but in a model they must make their presence felt.
I thoroughly agree to “ Waterworks” ”: remarks respecting
gearing the engines of model steamers together, for with
a pair it is almost impossible to run a straight course if the
engines run independently, and there is nothing looks
worse than a steamer under steam with a list of 10 to
15 degs. caused by a single propeller. The neatest design
I have ever seen was described in The Model ENGINEER
“ PISTON . ”
last June. —Yours truly,
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Queries

and
and

Replies.

[ Queries on subjects within the scope of this journalare replied to
by post under the following conditions: 1) Queries dealing
wiih distinct subjects should be written on separate slips, on
one side of the paper only, and the sender's name should be in .
scribed on the back . (a) A stamped addressed envelope should
invariably be enclosed . (3 ) Queries will be answered as caring
as possible after receipt, but an interval of a few days must
wsually clapse before the reply can be forwarded. (0) All
queries should be addressed to the Editor , The MODEL
ENGINEER, 6, Farringdon Avenue, London , E.C.)
The following are selected from the queries which have been replied
to recently :
(2880 ) Armature Winding. A. G. (Sparkbrook ) writes : I
have a 4-in . cog drum armature with 24 slots, and I want to wind it
with 24 coils to suit 24-part commutator, and I wish to know if you
can please tell me ( 1) The order to wind the coils on to make a
smooth winding, say coil 1 in slots 1 and 10, & c.? (2 ) The order in
which to connect the coils up for joining to the commutator, say end
of coil to finiih of coil 6 , & c. ?
Each coil should occupy half the slot and should be wound in the
order shown on the di gram he ewith . Coil A, occupying slots i
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I know nothing about exhaust valves and air valves of gas engines,
nor do I know anything about the shape of the piston. (3) Where
would I buy the cheapestand best castings for a 5 C.-P. dynamo.
(1) If you have the issues of THE MODEL ENGINEER containing a
description of “ How to Make a 1.6th h..p: Gas Engine," we cannot
do better than refer you to them . It would take too long to describe
in any further detail (in the “ Query " Dept.) the air and exhaust
valves. (2) An article on Fitting Electrical Ignition " appeared
in the May number of The MODEL ENGINEER this year, page 103.
We can only recommend you to write to advertisers dealing in
dynamo castings for particulars and prices ; these you can compare,
and will thus be able to judge of the cheapest for yourself. Usually,
we need hardly remind you, the cheapest is naturally not the best.
(2889) Electric Bell. G. E. H. (Watford ) writes : Could you
oblige meby answering the following questions respecting the con
struction of an electric bell which I am making from the description
in a book published by you— " Electric Bells and Alarms " (1)
How can I make a piece of sheet brass springy enough to form the
contact spring that carries the armature ? (2 ) Will No. 36 single
silk -covered wire he small enough for winding the magnet, the cores
of which are rins. long and % in . diam ., and how much should
I wind on it ? (3) Could I connect the bell so as to be able to use it
for a trembling or single stroke by having ar.other terminal screw , as
shown in sketch ? ( ) Could you recommend me a place where I
could get a 3 in . or 3 in . gong for this bell ?
(1). It is better to obtain hard brass for the spring, but soft brass
can be made very springy by hammering with the flat pane of a
hammer on the brass, which should be supported on a flat, smooth
surface of iron or steel. This should be continued until the brass
has been thorougbly hammered in all parts. (2) No. 36 will do,
but it would be better to use larger wire - about No. 24 or No. 26 .
If the 36 wire be used, a battery of three of the smallest Leclanché
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and 14. Coil B , in slots 2 and 15, & c. The twelfth coil, L , being
wound in slots 12 and 1, and partly over coil A. The end of each
coil should be finished at the same corner at which it is started.
(2881) PetrolMotor. H. E. S. (Bristol) writes : I am about to
construct a small petrol or gas motor , enclosed, and air cooled. The
power must be s b.b.-p., nothing less ; and the bore must be 2 ins.
Will you please answer these questions ? (1) What must be the
thickness of the walls of the cylinder ? (2) The diameter over all
of the radiators ? (3) Thickness of radiators ? (4 ) Space between
the radiators ? I propose casting cylinder and radiators all in one
piece. I could also help to cool the cylinder by the aid of a
small fan driven from the periphery of the flywheel. The motor
to run at 800 revs . (5) What length stroke should I require ?
Would 2 ins. be enough ? (6) Also please state length of piston ,and
( ) length of compression space after piston is up as far as it will go.
(1) Thickness of cylinder walls, about % in . (2) Diameter over
radiators, 5 ins. (3) Thickness of radiators as near 18 in. as
possible, tapering say from ys in . at edge to 3-16ths in , or 4 in , at
cylinder. (4) Radiators spaced about 5/8 in . apart, centre to centre.
(5) The stroke cannot be specified exactly ; probably a ins. will be
right. (6) Make the piston about 3 ins. to 4 ins. long.. (7) A com
pression space ofabout fin . in length will probably be right.
( 2890 ) Vertical Boiler. R. L. (Manchester) writes: What
would be a suitable thickne; s of cold -rolled steel for a vertical boiler ,
15 ins. high and 12 ins. diam . ? Would 1.14th in . be thick en Jugh ?
What would be a safe pressure if well rivetted and stayed ? How
could I prevent it corroding on the inside ? What size lever safety
valve would it require ?
Mild steel should be used for boiler construction , and should be
capable of bending cold to a radius of 1'5 times the thickness without
fracturing . A boiler 12 ins, diam , of 1-14th in . steel would be safe
at 30 to 40 lbs. per square in . Corrosion cannot be prevented , and it
is not advisable to make steel or iron boilers less than 48-in . thick for
a diameter of 12 ins. Safety valve, 56 diam .
(2884) Gas Engine. Electrical Ignition . W. W. (Ibrox)
writes : (1) I have been a reader of your valuable paper for some
timeand now take the liberty of asking you to put something in the
paper formy benefit. I would like to know how I would make a
gas engine without castings for the cylinder . I can get strong
steel tube in the works, and I would like to know how I would make
it. (2 ) I wish to fire it by electricity . I wish it to be about
1.5th h.-p. I have your issuewhich refers to such an engine, but
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cells would give better results than two No. 2 (ordinary size ),
only
owing to the greater resistance of the fine wire ofallowing
wire will be
a small current to pass . Two or three ounces
required . (3) Yes , the bell could be made as in your sketch , if so
desired , and it will work well. (4) Any dealer in electrical sundries
will supply you with a suitable gong. Write to such of the above
as you see advertising in The MODEL ENGINEER.
(2897) Circulating Pumps on Compound Engines. " AMA
TEUR " (Birmingham ) writes : Being, very much of an amateur, I
should be very glad if you would kindly inform me, through your
valuable paper, of the construction and use of circulating and fire
pumps, in connection with compound and multiple expansion
engines.
The circulating pump is for the purpose of pumping cool sea
water through the condenser, in which the exhaust steam from
engine is condensed, and discharging back to the sea. Fire pumps
are provided in case of fire breaking out on the steamer.
[2899) Amateur's Electric Light Plant. H. B. writes : I
am thinking of putting down an electric light plant similar to the
amateur's plant described on page 250 of October 15th inst. of your
valuable journal, but would like to know before I start whether my
vertical engine (cylinder, 2. ins., bore , 3 ins. stroke) would be
powerful enough to drive the 60-volt 4-ampères dynamo ? If so ,
kindly give me particulars of the size boiler (vertical) I should
require. Also, what thickness of plates to make same of and work
ing pressure for the proper working of engine ?
The engine would be powerful enough to drive the 60- volt 4•amp.
dynamo if run at 250 to 00 revs. per minute with a boiler pressure
of 60 lbs. per square inch. A suitable boiler is shown and described
page 151, July, 1899, Vol. II.
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[ 2912) Water Power and Pressure . L. S. ( Kensington )
writes : (1 ) Is there any charge levied by the New River Companyabove the ordinary one -- for water, if I use Y h.p. water motor? and if
so , how much ? I bave garden taps paid for extra - can I use those ?
(2) Which is the easiest method of finding the water pressure in my
house ?

w

w
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17.2912
(1 ) We cannot say what charge , if any, the water company would
make for the water used in driving a h..p. motor. We believe it
could be run from the garden supply without extra charge, but sug
gest that you write to the water company on this point (2) Ifa
pressure gauge is not availabl ·, the pressure could be found rougbly
by connecting a small syringe to supply and weighting the handle
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( 2996) Air Pump. A. G. (Gloucester) writes : Will you kindly
giveme a description of the simplest and least expensive form of air
pump ?
The query is too vague. Some indication should be given of the
nature of the work the pump is to perform .
(2913 ) Loco – “ Claud Hamilton .” D. F. (Old Trafford )
writes : ( 1) Will you kindly giveme a sketch of side frames ( " .in .
scale) of the G.E.Ry. Claud Hamilton," showing position of
cylinders ? (2) Also height of centre of boiler from rails; distance
between frames ; thickness of driving, trailing, and bogie axles. (3)
How much play must I allow for bogie, and should I cut frames so
as to allow same to swing under them ? (4) What size and thick
ness of rivet do I require for copper plates 1-25th in. thick ; also
could 1 obtain same, as I
plates ? .6th and 1.25th in., and whereand
cannot get smaller than
have tried several places in Manchester
sizesketch of funnel for
full
give
Please
(5)
flatheads?
with
4 in.
above engine, like G.N.R. in April number. Hoping these will not
be too much trouble and many thanks for previous information.
( 1) An outline of engine is given with dimensions for 12 in. scale
model, the cylinders are inclined , and the valve chests underneath.
The drawing here given is quarter the size your " .in. scale model
will be. (2) Frame , 2 ins. apart ; driving and trailing axles,
5.16ths in. diam. ; bogie axles, 3-16ths in. diam . (3) About 1• 16th
in. each way ; the frames are not cut away to clear bogie wheels,
but are bent inwards slightly to allow more play to bogie wheels.
(4) Rivets, 1.16th.in. diam. for 1-25th -in. plates, and 3.32nds in . for
1• 16th -in. and 1-25th -in. plates. Rivets can be obtained from Mr.
Bertrand Garside, Warrington. (5) A full- size sketch of funnel is
given below .
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until the water pressure just lifts it. Divide the weightin pounds
on handle by the area of the piston in inches. This will give the
pressure of water in the mains.
( 2958] Steam Engine Proportions. J. H. (Chesterfield )
writes : ( 1 ) What proportion should the stroke of an engine bear
to the tore of its cylinder? ( 2 ) What proportion does the length
of the link of the riversing gear bear to travel of the slide-val.e ?
When making a drawing of the link , do I de cribe the arcs from
the cen re of the shaft of the driving wheel ?
The proportion of stroke to diameter for model locomotive cyl n.
ders may vary between - stroke 2 and bore if to 1. A stroke of

( 2949 ) Dynamo (Manchester Type ). J. B. (Cardiff) writes : I
have forgings of field -magnet to sketch below . I should like to
make them up as lighii g dynamo or niotor if they are worth it.
Will you please say : ( 1) If proportion is good ? ( 2) Would H form
laminated armature be suitable ? (3) Wire suitable for winding.
Speed would have to be moderate, as I can only drive from lathe.
Please give arrangement you tbink most suitable, as I am only a
novice.
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twice the bore answers very well for models made to scale, the
stroke being in proportion to the rest of engine, the diameter of
cylinder ieing reduced. (Infull-sized engines, the usual proportion
is stroke, 2 ; bore in
This will give power enough and the
boiler is better able to supply the quantity of steam required. (2)
The length of link should be four times the travel of slide-valve,
measured between centres as at A ; but when the eccentric rods are
coupled to back of link as at B, the centres of rods should be three
times travel of valve.

The field-magnets are very well proportioned, but they would
bave made a better machine if the armature bad been 2 ins. to
3 ins. diam . For an H armature , with winding space i in. x in.
deep, put on lb. No. 18 D.C.C. wire ; this will make a good
dynamo for lighting. For a motor or for charging accumulators a
drum armature, 2 ins. diam . with sixteen slots, would be pre erable ;
wind with as inuch No. 20 wire as it will take. The clearance
between
armature and pole -pieces should not be more than 1.30th
in . Wind
the field-magnet cores with 3 lbs. No. 20 s.c.c wire,
1 lbs. each side, and connect as a shunt machine.
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it use at the 100-volt pressure ? Width of winding space available,
7's in. on each pole, by about 4 in. depth all round.
An armature 2 ins. diam . would not be large enough, as the 100 -volt
winding will take up a lot of space ; you might manage it with an
armature 25 ins. diam ., having twenty slots 3-16thsin. wide and
5 :16ths in .deep. Wind the secondary or 3'75.volt winding first, con
sisting of five turns of No. 20 at the bottom of each slot , and connect
toa 10 part computator, lay strips of mica or other insulation over
this wire, and wind on about 5 or 6 ozs. of No. 30 D.s.c , wireabout seventy turns in each slot - and connect to commutator at
other end. This will be the primary or high tension winding
for 100-volts. The fields should be wound with 2 } lbs. No. 30 S.C.C.,
and a winding space of r in. or it ins. on each pole should be
obtained if possible. The machine is, of course, for continuous cur
Tent work , and will use about y ampere at roo volts .
(2926) Dynamo (Manchester Type). W. E. C. (Maida Hill)
writes : I am about to build a small dynamo for lighting a workshop.
I should be much obliged if you could answer a few questions, which
I berewith inscribe. The dynamo will be of Manchester type. At
present I have the armature unwound , which consists of fifty-two
laminations, 233 ins. diameter, and if ins. wide, altogether. The
field -magnets are about 6 ins. apart, the pole-pieces 24 ins. by If ins.,
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and the curve has a radius of 134 ins. Kindly state how much and
what gauge wire for armature, and the same for the field -magnets ;
also the capacity, and how many 5 Co -p. lamps this dynamo will light
when finished ?
If the armature is a cogged ring, wind it with 4 or 5 ozs. No. 22
S.C.C., and put about it Ibs. of same gauge wire on the fields, and
connect as a shunt machine. The machine would light up one or two
5-candle lamps.
( 2900) Reverser for Shunt-wound Motor. T. L. (Dover)
writes : (1) Please give description of reverser for a “ shunt " :wound
motor ; the reverser described in August, 1899 answers well for a
series " .wound machine, but if connected in shunt the current will
pass while the motor is at rest. (2) Can you tell me any way to
revive the contents of the porous pot in a Leclanché cell without re
TO GRUS
FIBRE
RED
BD-RASS

( 2927) Wireless Telegraphy . F. C. L. (Lowestoft) writes :
What is the electrical action of a coherer ? I have not seen any .
where a concise explanation of whatcauses it to becomea conductor
and non -conductor as desired. Would you advise me to make one
or buy one ? Could you explain to me how to make the coberer you
consider mostsatisfacto.y? Do you think I should have any suc
cess with wireless telegraphy with a 3-in. spark coil, and making
the transmitting and receiving apparatus from electric bell magnets,
etc.? How far would a 3-in . spark transmit the waves ? How do
you finish off the top of the sky wire ?
( 1) The only explanation of the action of a coherer at all gener
ally accepted, is this : The loose particles of metal filings have too
poor a contact in their normal state to allow the low -voltage current
from the local ” battery to pass - in other words, they offer too
great a resistance tothe localcurrent. By some mysterious means,
however, when these filings are acied upon by " Hertzian waves,
they cohere sufficiently to lose a part of their resistance and so allow
the localcurrent aforesaid to pass. This state of coherence does
immediately pass away , and it is necessary to tap the tube contain.
ing the filings so as to break down their conducting power ready
for the next action by the Hertzian waves of electricity. How these
latter act on the filings cannot be explained ; all we know is, that
the above actually happens. We cannot tell you whether to make
or buy a coherer, it so entirely depends on your own skill and
your requirements. Your best plan will probably be to read up the
little article on " Coherers," which appeared in our issue for
October 15th , and try your hand at making the apparatus therein
described . If you are unsuccessful with these you may then pur.
chase the professional article. Read also " Wireless Telegraphy
for Amateurs" in The Morel ENGINEER for March, 1900. A 3-in.
spark coil will work all wireless telegraphy experiments you can make,
but whether home-made receiving and transmitting apparatus will
be satisfactory depends, as already hinted,on your personal ability
and knowledge of the subject. It is not possible to give a limit to
the distance at which results can be got. With suitable apparatus
and tall poles for the collecting wires , the effect of your coil might
be easilyfelt at 10 miles. The top of the sky wire should end in a
toll of galvanised wire netting - say gins. diam . x 3 ft. high.
(2930 ) Steam Enginefor Motor Cars. H. R. (Liverpool)
writes : Would you kindly let me know-(1) The dimensions of a
smallsteam engine, either single or compound, whichever most suit
able for smallmotor car, to develope 5-h.p .? (2)Would it be feasible
to couple up direct,or must gearing be used ? iſ the latter, what
proportion ?' (3) Wbat would be the most suitable style of boiler ?
and what would be the dimensions? (4 ) For the sake of lightness
could cylinders be built up instead of cast ?
Drawings
description
of aEnglish
small motor
car have been
in
some
recentand
number:
of The
Mechanic.
Somegiven
useful
information is given in “ The Automotor and Horseless Vehicle
Pocket Book , published by F. King & Co., Limited , 62, St. Martin's
Lane, Charing Cross, W.C. , price is.
(2971 ) Continuous Current Transformer. S. H. M. writes:
Willa Lahmeyer carcase - 2ins. bore, 24 ins. long in tunnel - do for
a transformer to take 100 volts and step down to 375 volts and 64
ampères ? If not, whatare suitable dimensions,with particulars of
wiring, sections, andcommutators, and whatamount of current will
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filling? It is a difficult operation to remove the contents without
breaking the pot.
( 1) A reversing switch for shunt motor is shown by the sketch
above ; two extra contacts are fixed inside the contacts for + and
terminals. ( 2) The contents of porous pot should last ten years or
more, and is not worth renewing or reviving, as it would be cheaper
tobuy new porous pots complete,
(2968 ) Engine and Dynamos. A. E. G. ( Brixton ) write : : I
have two cylinders, each 5s in. bore and 4 in . stroke, marine type,
about which will you kindly answer the following questions -- viz.:
(1) Size of boiler, and what pressure could be obtained by brazing it ?
(2) Dynamo to suit - type and dimensions, speed, candle -power,
voltage, ampères, shunt or series wound, size of armature (drum ) ?
( 3) Where to have patterns cast ?
(1) Th : pressure depends upon the thickness of metal and the
diameter of the boiler, as well as the method of construction . A
vertical boiler to suit engine would be 7 ins. diam, and 15 ins.
high, with inside firebox 6 ins. diam . and 7 ins. high , and havir g
seven tubes in . inside diam . and about 8 ins. long, similar in con
struction to that shown on page 151 of Vol. II . (July, 1899). (2)
With a boiler
pressure
of 50would
lbs. todrive
the square
inchgiving
, the engine
develope
1-2oth
h..p ., and
a dynamo
or 8might
volts
and 2 or 3 ampères (equal to 5 to 10 candle.power), according to
the efficiency of the engine and dynamo. The dynamo should be
shunt wound and run at about 3000 revs. per minute. Armature,
14 ins. diam . and 2 ins. long ; field -magnets, 44 ins. high and 2 ins.
wide. A suitable set of castings could be obtained at the Crypto
Works, 29 , Clerkenwell Road , E C.
( 2970) Leakage in Dynamo. B. J. M. (Aylesbury ) writes :
A friend of mind has a 20 volt 9 ampères overtype dynamo. When
running at 1,800 revs. per minute a 4-volt lamp can be lit from the
top brush and the brass bearing. Isn't there a leakage of current
how to locate it.
somewhere ? If there is a leakage please suggestthink
this causes a
The brush- holders are smothered in oil. Doyou
short circuit somewhere ? I should be glad if you would answer as
soon as possible. Some few days ago I wrote you for a specimen
copy of THE MODEL ENGINEER , and I beg to say that I have now
ordered it from a local newsagent. My opinion is that The Mos
ENGINEER is the best possible book for amateurs ,
There is probably a leakage, either from armature winding or
commutator to shaft , or from brush gear to rocker, or the field.
winding to frame. To locate the fault, first clean all oil off the
brush gear , lift the brushes eff commutator and disconnect the brush
leads from terminal board ; then test each brush holder to rocker or
bearing with a battery and galvanometer ; if all right, try commu.
tator with shaft, and then field -winding with frame. If the faut is
in the brush.gear only, that can soon be put right by taking to pieces
and cleaning off oil (and copper dust from brushes, if any ); if the
insulation Letween brush -gear and rocker is defective it should be
renewed . If the leakage is found to be in the armature or field .
winding, it will be a more difficult matter to put r ght, and the work
should be put in the hands of an experienced firm .
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(2912) Water Power and Pressure. L. S. (Kensington )
writes : ( 1) Is there any charge levied by the New River Company
above the ordinary one -- for water, if I use h.p. water motor ? and if
so, how much ? I bave garden taps paid for extra - can I use those ?
(2) Which is the easiest method of finding the water pressure in my
house ?
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'n. 2912
(1 ) We cannot say what charge, if any, the water company would
make for the water used in driving a h..p. motor. We believe it
could be run from the garden supply without extra charge, but sug
gest that you write to the water company on this point. (2) If a
pressure gauge isnotavailabl:, the pressure could befound roughly
by connecting a small syringe to supply and weighting the handle
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( 2996] Air Pump. A. G. (Gloucester) writes : Will you kindly
give mea description of the simplest and least expensive form of air
pump ?
The query is too vague. Some indication should be given of the
nature of the work the pump is to perform .
[ 2013] Loco - " Claud Hamilton . " D. F. (Old Trafford)
writes : (1) Will you kindly giveme a sketch of side frames ( 32 -in.
scale ) of the G.E.Ry. Claud Hamilton ," showing position of
cylinders ? (2) Also height of centre of boiler from rails; distance
between frames ; thickness of driving , trailing, and bogie axles. (3)
How much play must I allow for bogie , and should I cut frames so
as to allow same to swing under them ? (4) What size and thick .
ness of rivet do I require for copper plates 1.25th in. thick ; also
plates 1. 6th and 1-25th in ., and where could I obtain same, as I
have tried several places in Manchester and cannot get smaller than
A in. with flat heads ? ( 5) Please give full size sketch of funnel for
above engine, like G.N. R. in April number. Hoping these will not
be toomuch trouble and manythanks for previous information.
( 1) An outline of engine is given with dimensions for a in. scale
model, the cylinders are inclined, and the valve chests underneath .
The drawing here given is quarter the size your .in. scale model
will be. (2) Frame , 2 ins. apart ; driving and trailing axles,
5.16ths in. diam. ; bogie axles, 3-16tbs in . diam . (3) About 1 • 16th
in, each way ; the frames are not cut away to clear bogie wheels,
but are bent inwards slightly to allow more play to bogie wheels.
(4) Rivets, 1-16tb-in. diam. for 1.25th.in. plates, and 3.32nds in . for
1.16th -in. and 1.25th.in. plates. Rivets can be obtained from Mr.
Bertrand Garside, Warrington. (5) A full-size sketch of funnel is
given below .
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( 2949 ) Dynamo ( Manchester Type). J. B. (Cardiff) writes : I
have forging ; of field -magnet to sketch below. I should like to
make them up as lighti g dynamo or motor if they are worth it.
Will you please say : (1) If proportion is good ? ( 2 ) Would H form
laminated armature be suitable ? ( 3) Wire suitable for winding.
Speed would have to be moderate , as I can only drive from latbe.
Please give arrangement you tbink most suitable, as I am only a
novice.
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until the water pressure just lifts it. Divide the weight in pounds
on handle by the area of the piston in inches. This will give the
pressure of water in the mains.
(2958 ) Steam Engine Proportions. J. H. (Chesterfeld)
writes
(1) What
theproportion
stroke of does
an engine
bear
to
the :lore
of its proportion
cylinder? should
( 2 ) What
the lengih
of the link of the r versing gear bear to travel of the slide valie?
When making a drawing of the link , do I de cribe the arcs from
the cen re of the shaft of the driving wheel ?
The proportion of stroke to diameter for model locomotive cyl n
ders may vary between - stroke 2 and bore 1 to 1 . A stroke of
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No. 2958
twice the bore answers very well for models made to scale, the
stroke being in proportion to the rest of engine, the diameter of
cylinder ieing reduced . (In full-sized engines, the usual proportion
is stroke, 2 ; bore 1 % ) This will give power enough and the
boiler is better able to supply the quantity of steam required. ( 2)
The length of link should be four times the travel of slide-valve,
measured betweencenties as at A ; but when the eccentric rods are
coupled to back of link as at B , the centres of rods should be three
times travel of valve.

The field -magnets are very well proportioned , but they would
have made a better machine if the armature had been 24 ins. to
3 ins, diam . For an H armature, with winding space i in . x fin .
deep, put on lb. No. 18 d.c.c. wire ; ibis will make a good
dynamo for lighting. For a motor or for charging accumulators a
drum armature, 2 ins. diam . with sixteen slots , would The
be pre
erable ;
clearance
wind with as inuch No. 20 wire as it will take.
between armature and pole -pieces should not be more than 1 •20th
in . Wind the field - magnet' cores with 3 lbs. No. 20 S.c.c. wire,
iš lhs, each side, and connect as a shunt machine.

Tho Model Engineer and Amateur Electrician .

2 "

2á

25 "
wide

7ă
No 2971.
it use at the 100-volt pressure ? Width of winding space available,
74 in . on each pole, by about 4 in . depth all round .
An armature 2 ins. diam .would not be large enough ,as the 100-volt
winding will take up a lot of space ; you might manage it with an
armature 21 ins. diam ., having twenty slots 3-16ths in . wide and
5 :16ths in .deep. Wind the secondary or 3 75.volt winding first, con
sisting of five turns ofNo. 20 at thebottom of each slot, and connect
to a 10 part commutator , lay strips of mica or other insulation over
this wire, and wind on about 5 or 6 ozs. of No. 30 D.s.c. wire
about seventy turns in each slot - and connect to commutator at
other end. This will be the primary or high tension winding
for 100 -volts. The fields should be wound with 2 lbs. No. 30 S.C.C.,
and a winding space of , in, or } ins. on each pole should be
obtained if possible . Themachine is, of course, for continuous cur
rentwork, and will use about 4 ampère at 100 volts.
( 2926 ) Dynamo (Manchester Type). W. E. C. (Maida Hill)
writes : I am about to build a small dynamo for lighting a workshop.
I should be much obliged if you could answer a few questions, which
I herewith inscribe. The dynamo will be of Manchester type. At
present I have the armature unwound , which consists of fifty -two
laminations, 273 ins. diameter, and if ins. wide, altogether. The
field -magnets are about 6 ins. apart,the pole-pieces 2h ins. by it ins. ,
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and the curve has a radius of 134 ins. Kindly state how much and
what gauge wire for armature, and the same for the field-magnets ;
also the capacity, and how many 5 C.-p. lamps this dynamo will light
when finished ?
If the armature is a cogged ring, wind it with 4 or 5 ozs. No. 22
S.C.C., and put about 1 lbs. of same gauge wire on the fields,and
connect as a shuntmachine. Themachine would light up one or two
5-candle lamps.
(2900 ) Reverser for Shunt- wound Motor. T. L. (Dover)
writes : (1 ) Please give description of reverser for a " shunt" -wound
motor ; the reverser described in August, 1899 answers well for a
series" -wound machine, but if connected in shunt the current will
pass while the motor is at rest. (2) Can you tell me any way to
revive the contents of the porous pot in a Leclanché cell without re
TO SRUSN
+

IA

(2927 ) Wireless Telegraphy. F. C. L. (Lowestoft) writes :
Wbat is the electrical action of a coherer ? I have not seen any .
where a concise explanation of what causes it to become a conductor
and non-conductor as desired. Would you advise me to make one
or buy one ? Could you explain to me how to make the coberer you
consider most satisfacto.y ? Do you think I should have any suc.
cess with wireless telegraphy with a 3-in . spark coil, and making
the transmitting and receiving apparatus from electric bell magnets ,
etc. ? How far would a 3-in . spark transmit the waves ? How do
you finish off the top of the sky wire ?
(1) The only explanation of the action of a coherer at all gener
ally accepted , is this : The loose particles of metal filings have too
poor a contact in their normal state to allow the low -voltage current
from the " local ” battery to pass - in other words, they offer too
great a resistance to the local current. By some mysterious means,
however, when these filings are acied upon by ." Hertzian waves,
they cohere sufficiently to lose a part of their resistance and so allow
the local currentaforesaid to pass. This state of coherence does not
immediately pass away ; and it is necessary to tap the tube contain .
ing the filings so as to break down their conducting power ready
for the nextaction by the Hertzian waves of electricity . How these
latter act on the filings cannot be explained ; all we know is, that
the above actually happens. We cannot tell you whether to make
or buy a coherer, it so entirely depends on your own skill and
your requirements Your best plan will probably be to read up the
little article on “ Coherers," which appeared in our issue for
October 15th , and try your hand at making the apparatus therein
described. If you are unsuccessfulwith these you may then pur.
chase the professional article. Read also “ Wireless Telegraphy
for Amateurs " in THE MODEL ENGINEER for March , 1903. A 3-in .
spark coil willwork allwirelesstelegraphy experiments you canmake,
but whether home-made receiving and transmitting apparatus will
be satisfactory depends, as already hinted , on your personalability
and
knowledge
of theresults
subject.can Itbeisgot
not. possible
to give apparatus
a limit to
the distance
at which
With suitable
and tall poles for the collecting wires, the effect of your coil might
be easily felt at 10 miles. The top of the sky wire should end in a
toll of galvanised wire netting - say 9 ins. diam . x 3 ft. high.
(2930 ) Steam Engine for Motor Cars. H. R. (Liverpool)
writes: Would you kindly let me know- (1) The dimensions of a
small steam engine, either single or compound, whichever most suit.
able for small motor car, to develope 5-h.p. ? (2) Would it be feasible
to couple up direct, or'must gearing be used ? if the latter, what
proportion ?' (3) Whatwould be the most suitable style of boiler?
and what would be the dimensions? (4) For the sake of lightness
could cylinders be built up instead of cast ?
Drawings and description of a small motor car have been given in
some recent numbers of The English Mechanic. Some useful
information is given in “ The Automotor and Horseless Vehicle
Pocket Book , published by F. King & Co., Limited,62, St. Martin's
Lane, Charing Cross, W.C., price is.
[2971) Continuous Current Transformer. S. H.M.writes :
Will a Lahmeyer carcase - 2 ins. bore , 21 ins. long in tunnel - do for
a transformer to take 100 volts and step down to 375 volts and 6
ampères ? If not, what are suitable dimensions, with particulars of
wiring, sections, and commutators, and what amount of currentwill
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SLIDING CONTACTS
filling ? It is a difficult operation to remove the contents without
breaking the pot.
(1) A reversing switch for shunt motor is shown by the sketch
above ; two extra contacts are fixed inside the contacts for + and
terminals. (2 ) The contents of porous pot should last ten years or
more, and is not worth renewing or reviving, as it would be cheaper
to buy new porous pots complete,
(2968 ) Engine and Dynamos. A , E. G. (Brixton ) write ; : I
bave two cylinders, each 5/8 in. bore and 4 in . stroke,marine type,
about which will you kindly answer the following questions- viz.:
(1) Size of boiler , and what pressure could be obtained by brazing it ?
(2) Dynamo to suit - type and dimensions, speed, candle-power,
voltage, ampères, shunt or series wound , size of armature (drum )?
(3) Where to have patterns cast ?
(1) Th : pressure depends upon the thickness of metal and the
diameter of the boiler, as well as the method of construction. A
vertical boiler to suit engine would be 7 ins. diam . and 15 ins.
high, with inside firebox 6 ins. diam . and 7 ins. bigh , and havir g
seven tubes fin . inside diam , and about 8 ins. long , similar in con
struction to that shown on page 151 of Vol. II. (July, 1899). . (2)
With a boiler pressure of 50 lbs, to the square inch ,the engine might
develope 1-20th h.-p., and would drive a dynamo giving 6 or 8 volts
and 12 or 3 ampères (equal to 5 to 1o candle-power ), according to
the efficiency of the engine and dynamo. The dynamo should be
shunt wound and run at about 3000 revs. per minute. Armature ,
1 %% ins. diam . and 2 ins. long ; field -magnets, 4 ins. high and 2 ins .
wide. A suitable set of castings could be obtained at the Crypto
Works, 29, Clerkenwell Road , E.C.
[29701 Leakage in Dynamo. B. J. M. (Aylesbury) writes :
A friend of mind has a 20 volt 9 ampères overtype dynamo. When
running at 1,800 revs. per minute a 4- volt lamp can be lit from the
top brush and the brass bearing. Isn't there a leakage of current
somewhere ? If there is a leakage please suggest how to locate it.
The brush-holders are smothered in oil. Do you think this causes a
short circuit somewhere ? I should be glad if you would answer as
soon as possible. Some few days ago I wrote you for a specimen
copy of THE MODEL ENGINEER, and I beg to say that I have now
ordered it from a local newsagent. Myopinion is that The MODEL
ENGINEER is the best possible book for amateurs .
There is probably a leakage, either from armature winding or
commutator to shaft, or from brush gear to rocker, or the field .
winding to frame. To locate the fault , first clean all oil off the
brush gear, lift the brushes cff commutator and disconnect the brush
leads from terminal board ; then test each brush holder to rocker or
bearing with a battery and galvanometer ; if all right, try commu
tator with shaft, and then field -winding with frame. If the faut is
in the brush -gear only , that can soon be put right by taking to pieces
and cleaning off oil (and copper dust from brushes, if any) ; if the
insulation between brush - gear and rocker is defective it should be
renewed . If the leakage is found to be in the armature or field .
winding, it will be a more difficult matter to put r'ght, and the work
should be put in the hands of an experienced firm .
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( 2952) Dynamo Winding . Pole Testing Paper. H. S. G.
(Leeds) writes : Will you please answer the following questions :
I have some dynamo castings, overt pe , H.armature , Jamina'ed ;
length , 244 ins. Xin ins. ; field -magnets, 2 ins. X 274 ins %4 in.
Will you kindly tell me the proper size of wire to use to run it,
either as a dynamo or as a motor, and connections in shunt or in
series. Will you also give me the recipe for making pole-testing
paper, and woich pole colours the paper - the positive or the
negative ?
Wind the armature with } lb. D.C.C. wire, and the field -magnets
with 2 lbs. No. 22 s.c.c. , and connect as a shunt machine. Pole
testing paper. - Make a thin solution of white starch , and soak
strips of thin white bl tt ng-paper in it , and set aside in a clean
place to dry. Dissolve y oz. of potassium iodide in i pint of water.
Imm « rse the trips in the solution for a few seconds and again dry.
This paper when moistened and used in the usual way turns violet
at the positive pole .
( 3026 ) Horizontal Boiler. F. H. (Buckhurst Hill) wiites :
Wbat size horizontal boiler simil r to the one described in The
MODEL ENGINEER for July, 1900 , in reply to G. H. B. (Walton ), but
for about to lbs per square inch, would be suitable for an engine 2-in .
stroke by 14 -in. bore; double action (not condensing) ? Would
you say -- ( 1) About what it would cost to construct ? (2) Thickness
of material (preferably iron ). (3) Would it be easier to braze ends
and fire- tube instead of flanging and rivettingthem, and if it would
be strong enough done in this way ? (4) Should he cylindrical
body be rolled round a piece of wood the same diameter as boiler is
to be in order to get it perfectly round ? (5) How is the flanging
done -by special machinery, or could it be hammered out ?
A boiler of the typementioned should be to ins. diam. and about
20 ins. long, with a firebox , 5 ins. diam , and 10 ins. long, having
of iron
seven tubes, 4 in. diam . The shell and firebox if made
be necessary
should be s in. thick. In a boiler of this size it wo
to flange the plates and rivet them together; brazing would not be
satisfactory. We recommend you to get the " Boiler-Makers'As.
sistant," by J. Courtney (revised by D.K. Clarke), and published by
Crosby, Lockwood & Son, 7, S ationery Hall Court, Ludgate Hill.
| [ 3027] Wimshurst Machines. C. C. (St. John's Wood)
writes : I am thinking of making a Wimshurst machine with 24 in.
glass discs, and as I have had no experience with the working of
these machines I should be glad of a little information on the sub
ject. This machine will be similar to the one described in your
issue of July, 1898. ( 1) . I see in the current number of THE MODEL
ENGINEER, the description of a new method of fixing the plates to
the small pulleys. This seems very simple and a distinct improve
ment on the older method of cementing the pulley on , but the
descripti n of the old macbine says theplates should not be more
thau sin. apart, and I should like to know if it is possible to have
them as close with two thicknesses, each of brass and rubber
between ? (2) Also, I should like to know what length of spark a
machine will give without Leyden jars, if it gives, say, 8 ins. with
them.
(1 ) If the sheet rubber is a trifle less than 1-32nd in thick, and
the brass plates are 1-32nd in . Thick, the glass plates will not be
more than Y. in. apart. (2) The spark would be about the same
length without Leyden jars, but it is more frequent and less brilliant
than when Leyden jars are used .
( 3031) Superheating Steam for Compound Engine.
J. F. P. (Rusholme) writes : The receiver between the cylinders of
a compound engine is 1 % ins. diam . and 1 ins . long. I wish to
superheat the steam inthis receiver before pasing to the low
pressure cylinder. Engine runs 800 revs. per minute. Boiler
pressure, too lbs. Will you please show me the simplest method of
doing
heater.this, giving size of livesteam pipe from boiler and from super .
One method would be to put a coil of six or eight turns of
3:16ths in . pipe, about 74 in. diam . in the receiver, the live steam
pipe fromthe boiler being the same diameter; or the receiver may be
enclosed in a jacket, leaving a space of about 1.16th in. all round,
the steam entering and leaving near the top . Sometimes the steam
from boil. r is superheated by passing through a coil in smoke
box, leading to main steam pipe to the jacket round receiver,
or cylinders, and then to steam cbest of h.-p. cylinder. In this
way superheated steam is continually passing round the jacket of
receiver, and a separate steam pipe from boiler is necessary.
mQ30 ) Vertical Boiler . V. G. W. C. ( Bexhill-on-Sea) writes :
( 1 ) Can you tell me the cheapest way to make a boiler ( vertical) to
stand about 100 lbs. pressure per square inch, size, 15 ins. by 8 ins. ?
(2) Could soldering and rivets be made to do, as such a lotof heat
is required for brazing ? What power would a gas engine give off
with a bore of 138 ins. and 2 ins. stroke, running at about 400 revs,
per minute, and what sized dynamo would it be capable of driving ?
A boiler made of iron or mild steel would be less expensive than
iſ made of copper. To be safe for a working pressure of 100 lbs, per
square inch, the shell plates should be
in ., and crown plates
3-16ths, and the flanging of plates and rivetting must be i horoughly
well done. Copper would be the easiest metal to work and the
rivetted joints could be made steam tight by caulking and sweating
with soft solder. The gas engine would give out about 1-15th h..p.,
and would drive a 30.watt dynamo.
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( 3044) Dynamo to Light a Four - Roomed House. S. B.
(Manchester) writes : Would you kindly help me in thefollowing
matter ? I intend to light my house byelectricity. The house has
four rooms, each 12 ft. by 14 ft by 8 ft. Please give full particulars
of what I shall require - such as dynamo, lamps,wire, switches, etc.
If you have two16 C.-p. lamps for eachroom, making a total of
eight lamps, you will require a dyoamo giving a half unit, or about
b.p. The voltage may be 50 and the ampères 10. You can hav :
asmall switch for each lamp, or several switches to control two or
three lamps each . The main cable should be stranded 7/20, and the
branches for two lamps a single No. 18 wire.

Amateurs'

Supplies .

The Editor will be pleased to receive for review under this
heading, samples and particulars of now tools, apparatus,
and materials for amateur use.)
For Experimental Models .
We recently had an opportunity of inspecting the workshops of
Mr. A. Cole, at 111 , Clapham Park Road S.W., and found a very
complete equipment of tools adapted for experimen'al model
making and other classes of light mechanical work. Mr. Cole has
three workshops fitted up with several screw.cutting and other
lathes, a “ Pittler " lathe, a planing machine, a shaping machine,
heavy and light drilling machines, stamping press, & c., and he
showed us a number of ingenious special attachments for the
various tools which he has , froni time to time, constructed, to
enable him to carry out unusual kinds of work. One job he
showed us was a ten-threaded worm , while other specimens of his
work were a small three-cylinder compressed-air mitor, and a umber
of model engines of various types. Mr. Cole keeps a stock of
model engines and mechanical novelties for sale, which are worth
inspecting , and he will also be pleased to make all kinds of models
or parts to order, or to do turning and machine work for amateurs
wbo do not possess th : requisite tools. He has made a special study
of the subect of flying machines.

Catalogue Received .
A. G. Thornton, 68, St. Mary's Street, Manchester. - Mess !s.
Thornton have issued an eight-page list of shop-soiled and second
hand drawing and surveying instruments, which should certainly be
obtained by all draughtsmen, apprentices, and students. It is
obviousthat drawing instruments soiled by having done duty as
“ show ” goods can be second-hand in appearance only, and there
are consequently some real bargains to be got by those to whom the
perfection of newness " is not everything. The lit comprises
drawing instruments, compasses, bows, pens, beam instruments,
scales, rules, protractors, levels, theodolites, staves, papers, tracing
cloth and paper, drawing boards, squares , ink, and a large assort.
ment of “ sundries." There is something here for every pocket
and almostevery requirement. This list will be sent free to readers
of THE MODEL ENGINEER on application.

Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
the paper
one side
on name
be clearlythewritten
for
address.
It
and of
sender's
invariablybear
and shouldshould
only,publication
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom .
panied by a stamped addressed envelope for return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 6s. per
annum , payable in advance. Remittances should be madeby Postal
Order .
Advertisement rates may be had on application to the Advertise
ment Manager.
How to ADDRESS LETTERS.
A correspondence relating to the literary portion of the paper,
and all new apparatus and price lists, & c., for review ,to be addressed
to THE EDITOR, “ The Model Engineer," 6, Farringdon Avroue,
London , E.C.
All correspondence relating to advertisements to be addressed to
the ADVERTISEMENT MANAGER, “ The Model Engineer , " 6, Farring
don Avenue , London, E.C
All subscriptions and correspondence relating to sales of the paper
to be addressed to the publishers, Dawbarn & Ward, Limited ,
6 , Farringdon Avenue, London , E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 12, Cortlandt Street, New York, U.S.A., to whom
all subscriptions from these countries sbould be addressed!
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(2) Materials.
(a) Four pieces of wrought iron or steel (8 ins . by
94 in. by %8 in . ) ;
( b) one piece of wrought iron or steel ( 234 ins. by
34 in. by 34 in . ) ;
( c) four square -headed bolts with square nuts, steel
or iron, preferably Whitworth thread, sixteen to
the inch , each ys in .diameter by 34 ins. long ;
(d) some spelter or hard solder.
I will now describe the working up of each piece, and
then the assembling of the parts.

Ma

chine for Model Boiler Making .
By H. E. HOLTORP.
" HE great demand for model boilers of fairly high
THIpressures among present-day amateurs has necessi.
tated the provision of some appliance for producing
better work than we can possibly get by hand rivetting.
To this end I have designed and built the apparatus de .
scribed below , and can confidently recommend it for all
rivetting work in connection with small boilers, even for
those used in model marine and locomotive practice for
pressures of 80 and 100 lbs.
This machine is made entirely from materials which can
be obtained from any scrap heap among the odds and
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ends of an engineer's shopfor a few pence, and can be
finished complete at a trifling cost. It efficiently closes
cold copper or hot iron rivets of 1-16th in . , 3-32nds in. ,
and fin . diameter.
I will now detail the special tools and materials re
quired , and then proceed to describe its construction ,
method of use and application :
( 1 ) Tools.
Drills of % in. , 3-16ths in. , and 7-32nds in. diameter ;
Round -pose punches of same diameters ;
Blowpipe (mouth or gas ),
All other tools required are such as every model
engineer possesses.

First take the four pieces of metal ( a ); straighten them
and remove the burrs and roughness from both sides to
enable them to lie close when super- imposed. Place the
four together with the edges exposed, and clamp them to
gether at the ends; then , with a broad, flat file, file all
the edges level in the centre portion and trim them accu
rately to dimensions, making the four pieces exactly
similar and with the top edges parallel to the lower.
Next remove one clamp at a time, taking care not to dis
turb the pieces, and refix the clamps near the centre in
the portion already filed up true. Proceed to file up the
ends all square, cutting out the portion marked A ( Fig. 3)
to its proper dimensions — i.e., with length equal to that
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nut, as in 0 ( Fig. 6), and heat, punch, and cool this like
the bolt heads. Remove the end with a screw driver. ( It
can be screwed out either way.) Treat all the point
ends similarly with their respective punches.
If the bolts are of steel, they must now be slightly
hardened round the cupped end or rivet snap ; if of
wrought iron , they should be slightly case. hardened. All
the pieces should then be cleaned and polished bright, and
the rivet snaps, if faulty, finished. This can be done by
grinding them with emery and oil , and a small piece of
hard wood cut to resemble the end of the corresponding
size of round-nose punch .
The pieces are now ready for assembling. Take the
pieces of metal a, and attach them to the piece b, as

DRILLS

of the side of one of the square nuts, and depth in.
Next drill a 3-16ths in. hole right through the four pieces
at X ; remove the clamps, trim up and lay aside.
Then take the piece 6, file up all square to dimensions
marked in Figs. 4 and 5, cutting out with the file the
pieces marked B , and drill 3 16ths in. holes at Y, and an
Ys in. hole at Z ; trim up, and proceed with the next
item . This piece could also be made up of three pieces,
as shown by the dotted lines, rivetted together at P, P.
The next item is the manipulation of three of the four
bolts and nuts. Two only of the nuts will be at first re
quired. Take the nuts, and clamping them in turn by
the faces marked C ( Fig. 7 ) file away with a safe edge
file the portion marked Ď to dimensions. Invert the nut,
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and ble away the corresponding portion marked D.
Both nuts can be treated at one operation by clamping
them in the vice side by side, taking care to keep them
level. Trim up and take the bolts in hand.
These three must be cut in two at X X (Fig. 9) either
with the hack -saw or a kniſe -edge file, and the cut ends
filed flat and square, and a slight chamfer put on the edge
with a file as at Y ( Fig. 10 ), except in the case of one
bolt - viz ., that intended for the % 8 -in. rivets.
First take the bolt points, centre-punch them on the
filed end, and drill a hole in each until the point of the
drill is just buried and the full diameter of the drill has
just been reached, as at M ( Fig. 6 ). These holes must be
drilled with the ys in. , 3.16ths in ., and 7-32nds in. drills
respectively , onesize in each bolt end . Next cut a slot
with the knife.edge ble in the other end of each bolt
point as at N , sufficient to hold a screwdriver edge for
turning purposes.
Then take the bolt head ends and centre-punch, chamfer
and drill them to correspond with the point ends.
We now take the third nut and screw one of the bolt
head ends into it so that the filed end comes just Alush
with the face, as at R (Fig. 8 ). Heat the whole in a clear
coke fire until the metal is at a bright red heat, drop the
bolt head end and the attached nut into a hole in a block
of wood , so that the red -hot nut rests on a piece of metal
plate screwed thereto. Figs. II and 12 show front and
sectional views of this arrangement respectively. Sharply
take the corresponding round -nose punch , and inserting
the nose in the shallow drill hole, tap smartly and con
tinuously with a light hammer, turning the punch con
tinually. Stop as soon as the hole has assumed the exact
shape (no deeper or wider) as the punch end, which will
form a mould for the rivet head. Take the nut from the
bed, and set aside.
When cooled down, remove the bolt from the nut by
means of a spanner. If any difficulty is experienced , put
to soak in common paraffin oil, and use considerable force
with the spanner. Treat the other bolt heads in a similar
way, using the corresponding punches.
Next take a bolt point end, and screw it Alush into the
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shown at S (Fig. 1 ), by rivets driven through at T, and
rivetted up tight. Then insert the filed nuts, asat U , and
hard solder them to the pieces a on all faces of contact,
using the blowpipe. Next insert the remaining bolt be
tween the pieces a, and screw up its nut just to make
contact with the pieces (a ).
The apparatus is row complete, and, provided that the
work has been carefully and accurately done, will be of
the utmost value in any model engineer's workshop.
To use it , we must first select the rivet snaps to cor
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respond with our work . Screw the point end into one
nut by hand, remembering that it turns to the left, and
finish with the screwdriver, working from below . When
ready, the cupped end should project about 3.32nds in .
Then put in the bolt head end, and screw it down just so
far as will clear the rivets to be closed, as at V , and never
slack back beyond this point when a rivet has been
closed , as this involves extra labour with the spanner,
and, in the case of hot rivets, enables them to cool some
what before the pressure is put on .
Loosen the middle nut( W , Fig. 1 ), and slide the whole
bolt along it until it reaches a convenient position (re
membering that the nearer the snaps it can go, the
greater is the pressure that can be puton ), then tighten
up to just make it grip . Suspend the whole machine
in some convenient manner, so as to be readily passed
over the line of rivets to be closed .
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The Society of Model Engineers .
FORTHCOMING MEETINGS.
The following are the arrangements for the ensuing
meetings of the London Society :
Feb. 5. - Lecture by Mr. Stanley J. Harding on " Ether
Waves ” (illustrated by numerous experiments ).
Mar. 4. - Lecture by Mr. D. J. Smith on “ Motor Cars
Past and Present."
April 2.- Lantern Lecture : “ A Model Engineer's Trip
on the Broads " ; and trial of members' loco .
motives on the track .
May 2. - Lecture by Mr. Hy. Greenly on “ The Prin
ciples of Model Locomotive Design.'
PROPOSED MODEL STEAMER RACES.
Negotiations are in progress whereby it is hoped that
the Society will be granted the use of a large swimming
bath in London for the purpose of holding someafternoon
trials ofmodel steamers. In the event of the necessary
permission being obtained , the committee intend to offer
prizes for model boats propelled by steam , electric, or
other power, and to carry out actual trials of the various
boats entered. Further particulars will be announced in
due course , but,meanwhile , the Hon . Secretary would be
glad to hear from members who would be disposed to
take part in the competition .

FIG . II .

FIG . 12 .

To close a rivet, press the lower cup over the rivet
head, and screw down the upper snap tight with a
spanner . The turning action of the snap makes beauti
ful rivet heads. Slack back, and proceed as before.
This example is a generalmachine of great utility , and
was the first I made; but I have since made one of the
same character and as cheap to build , but requiring
rather more careful fitting. This machine enables me to
rivet up work close to a plate at right angles to the shell
plate, as close as rivets can go; and I have also made
others of equal simplicity for special purposes, as for fire.
door rings,manhole doubling rings, and other purposes,
which I shall be pleased to describe if the Editor will
give his sanction and readers wish it. I have a model
loco boiler entirely rivetted up by their means.
I shall be very pleased to answer any questions on the
above, if any point is hard to understand.

Provincial Branches.
Glasgow . - The usual fortnightly meeting of the
Glasgow Branch was held in the Grand National Halls ,
on Monday, December 24th , Mr. Jas. R. Beith presid .
ing. The minutes of the previous meeting having been
read and adopted , the Chairman called upon Mr. Frame
to give his lecture on the Designing of Model Cylinders.
After the lecture, there was some good discussion con
ducted by Messrs. Thomson , Beith , Frame, Shannon ,
Stitch , and Lottimer. Mr. Rae then moved a vote of
thanks to the Chairman , and to Mr. Frame for his paper.
On Saturday , December 29th , we paid a visit to oneof
the Glasgow Corporation power works, under the guid
ance of Mr. Frame. Some twenty members took part in
the visit, and were kindly shown over the place by Mr.
Stewart, who received our best thanks. The members
were highly pleased with the visit. The plant consisted
of two compound tandem engines, of 11,000 h . p., and
one triple expansion engine of 12,000 h.-P., one Willis
engine, a marine engine, and three dynamos, each supply .
ing current at 250 volts. - ANDREW LANG , Hon. Sec.,
11, Dale Street, Bridgeton , Glasgow .
Bradford . — The usual meeting of this branch was
held on Monday evening, January 7th , at the Coffee
Tavern , Tyırell Street. The chair was taken at seven
o'clock by Mr. A. P. Drake. The usual business having
been disposed of, Mr. J. Scriven exhibited a single action
engine, after which a discussion took place. The next
meeting of the branch will take place on Monday, Feb.
ruary 4th , at the usual place, when Messrs. Wilson ,
Waugh , and Scriven will exhibit steam and electrical
models.-- JAMES H.LAMB, Hon . Sec., Holly Bank, 109,
Rushton Road, Thornbury, Bradford .
To Model Engineers in Leeds .
The formation of a branch of the Society of Model
Engineers in Leeds seems to be progressing fairly well,
but we understand that several possible members
are holding aloof mainly because they do not wish to
commit themselves until they know what the subscription
will be. This will probably be placed at gs. or there.
abouts, and Dr. Algernon Wear, 13, Hanover Square,
Leeds, who has the arrangements in hand, asks all who
propose joining to communicate with him without delay .
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Dynamo Ills and

Remedies .

( Concluded from page 30. )
N cases where the commutator exhibits eccentricity or
IN is deeply cut, the armature should be taken out,
accurately centered in a lathe and the commutator
turned off, taking off as light a chip as possible.
In large armatures it is often more convenient to rig up
a special slide-rest and turn off the commutator while the
armature is turned at slow speed in its own bearings.
A loose bearing will also cause chattering of the
brushes with the attendant sparking and cutting of the
commutator. If the bearings are loose and worn they
should be re -babbitted or new ones put in .
A slide-rest which clamps on to the pillow block in
place of the rocker arm is shown in Fig. 6.
A slightly rough commutator can be dressed down with
a fine file and given a final application of fine sandpaper,
the armature being turned at medium speed.
If the machine in question is a dynamo it is advisable
to raise the brushes, start the engine at medium speed,
and apply the file or sandpaper, or both, as the case may
be, thus avoiding clogging the brushes with dirt and cop
per dust .
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The simplest way to adjust carbon brushes is to first
wrap a piece of sandpaper around the commutator, hav
ingthe rough side of the paper turned out ; then set the
carbon brushes down tightlyagainst this surface, revolv
ing the armature by hand while thebrushes will be rapidly
andaccurately shaped to the surface.
The best way to keep a commutator clean is to wipe it
at intervals with a piece of cotton cloth or felt slightly
moistened in vaseline.
A motor with short circuited coils or bad grounds will
draw excessive current, even though running free of load.
A dynamo will require considerable power,though there
is no evidence of power in external circuit ; in either case
violent sparking will result.
The symptom most apparent will be a heating of the
coil or coils affected , and the attendant will become
warned of the danger by the odour of the burnt cotton
insulation .
A short-circuited armature coil often results from allow .
ing copper dust to collect back of the commutator, or
when excessive sparking of the brushes has formed little
bridges of metal across adjacent commutator segments.

Fig. 5. -A Low BAR.
With a motor it is different, as we must rely on the
current to turn the armature. It is, therefore, an exceed
ingly dangerous practice to use a file, although sand
paper may be applied without danger. It is a good plan
to put a little oil on the sand paper, for in this way the
particles of copper are gathered and prevented from flying
into the armature, thus increasing the danger of short
circuits or burn - outs.
It may be stated as an axiom that copper dust and
metal filings in general should not be allowed to collect
about a dynamo or motor. For this reason emery cloth
should never be used on the commutator, as the particles
of emery are so sharp they become lodged in the copper
of the segments, thus converting the commutator into a
, he particles get into the
veritable grinding tool. Again t
mica and cause short circuits.
Brush - holder screws sometimes become loose and the
brushes get tipped up so they touch only at one point.
Very often vaseline or oil has been applied too freelyand
the commutator has become dirty. The springs which
give tension to the brushes may have lost their temper
from carrying the current, though this is an indication of
a faulty design of brush -holder. The bearing part may
have been clogged for some reason , so that the holder does
not work freely, though the spring may still be good.
Hard carbons that willnot adjust themselves in wearing
to the commutator, and which sometimes offer exceed
ingly high resistance, also induce sparking at the com
mutator.
Copper brushes can best be filed for adjustment to the
commutator in a jig made for the purpose.

Fig . 6. -A TOOL CLAMPING ON PILLOW- BLOCK USED
TO TURN OFF COMMUTATORS.
Short circuits in parts of the coils of an armature fre
quently occur from injuries to the insulation, from ex.
ternal mechanical sources, for instance, the dropping of
little particles of material in the spaces between the
armature and pole pieces while the armature is in motion.
A screw, for instance, or even little balls of waste, and
more frequently oil and dirt, cake on the faces of the pole
pieces, scraping the insulation off the wire.
A piece of iron-a screwdriver or key, for instance
held between the field -magnet, near the revolving arma.
ture, will vibrate very perceptibly as a short -circuit coil
passes.
In the case of a motor, an armature affected with a
short- circuited coil will revolve slower than usual and
unsteadily, while in aggravated cases it will draw up with
a jerk before the pole piece.
Ills such as those described as short circuits due to
deposits of copper dust back of the commutator or the
bridging over of segments from sparking, may be located
by careful inspection and removed by scraping clean the
mica insulation between the segments.
Short circuits, due to mechanical injury to the insula .
tion of the wire of the armature, require careful hand
ling, as these injuries generally extend before the first
layer of wire.
In most cases it is possible to carefully lift the wires,
one at a time, high enough to wrap it with silk tape.
Wires thus raised and insulated must be carefully
pounded back into place with a wood block or mallet,
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the affected part being then treated with a coating of good
shellac.
A short circuit which is in the coil itself, and below
the surface, cannot be treated thus, and the only real re
medy is to re-wind the coil.
Two or more grounds in an armature, occurring usually
from insufficient insulation on the core, are equivalent
to a short circuit, and must be treated in the same way
viz., by re- insulating and re -winding the armature.
The commutator will flash violently when the broken
coil passes under the brush, and it will be found that the
mica surrounding the segments attached to the broken
coil will be blackened and burnt, and gradually pecked
-away
This break will often be found in the leads where the
armature wires connect with the commutator, as in some
types of machines they are subject to heavy drag.
Usually they can be easily repaired by splicing,
An overload may cause the soldered connection of the
leads to the commutator to melt and thus develop a break .
The only available remedy is to solder in the leads again
and guard against overload in the future .
Care must be exercised in the soldering process lest
drops of molten solder drop in behind the commutator
and short circuit some of the segments .
When the trouble cannot be so easily located, and is
evidently in the interior of the coil, the coil thus affected
will have to be re-wound.
The trouble, however, may be temporarily remédied by
cutting out the coil, either by bridging over the discon .
nected segmentwith a drop of solder orby staggering the
brushes, as it is called - that is, setting one of a pair a
little ahead and the other a little back of their normal
position , which is equivalent to bridging over the break .
In adopting this method, care must be taken not to
short circuit a sound coil, as this will cause sparking and
a dangerous heating of the affected coil.
These devices are at best only “ make-shifts,” and
should only be adopted to prevent a very undesirable
stoppage.
Field troubles cause sparking at the brushes and are of
two kinds, open circuits and short circuits .
A dynamo thus afflicted does not generate at all, or
does not come up to its full electromotive force. The pole
pieces are not strongly magnetic.
A constant potentialmotor has a tendency to race un
less the field is very weak or is lacking altogether, in
which case it may either run slow or stop and blow the
fuse.
The cause for such trouble is usually a broken circuit or
a partial short circuit in one or both of the fields.
- In order to test for an open circuit in the field of a
motor, block the brushes up from the commutator with
pieces of wood or paper, then turn on the current, remove
the field wire from its binding post, and absence of spark
at the breaking of the circuit will indicate a complete
break somewhere in the circuit.
In cases of field trouble in isolated dynamos where cur
rent is not obtainable, it will be necessary to remove the
terminals of the field circuit from their binding post and
ring through with a magneto or bell and battery .
Short circuits in field coils may be determined by
measuring, with the proper instruments, usually a port
able bridge and galvanometer, the resistance in each
magnet coil. Any appreciable difference in the resist
ance of the magnets will indicate that the one of least
resistance has been short circuited .
A machine thus affected will spark more at one brush
than at the other when running, and it will further be
noticed that the short circuited magnet will heat less than
the sound one, which in turn will be above the normal.
The remedy for such troubles is to remove the faulty
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magnet and unwind the wire on it till thebreak or ground
is found, when the fault may be repaired, and the wire
wound back again .
It may be stated here that a frequent cause of short
circuits in field -magnets and armature is due to the soak .
ing they receive from oil thrown out by faulty bearings.
Oil, soaking into a field , seems to have the effect of rot
ting the insulation on the wire, and a short circuit or
ground is the result.
A carbon brush of high resistance may cause sparking
because of its poor contact with the commutator. A
charring or burning of the brush about the edges will
be noticed, and the brush itself becomes hot, in which
case supply a softer brush.
Again , vibration in the machine due to insufficient
foundation is frequently a cause of sparking. It will be
found to decrease when the machine is braced . Often
nothing more is needed than a slight increase in the ten
sion of the brushes. The better way, however, is to
secure the machine firmly to a good substantial foundation
of masonry
A chattering of the brushes is sometimes due to a dirty
and sticky condition of the commutator. This is apt to
be the case with radial carbon brushes. To remedy this
wipe the commutator clean, and then lubricate it with oil
or vaseline rubbed on with a piece of cotton cloth or felt.
A trouble to which the same armatures are liable,
and which is sometimes very difficult to locate, is what is
termed a flying break.
This will develop after the armature is in motion, caus
ing violent sparking with every indication of an open cir
cuit, but will not be apparent to tests made when the
armature is stationary. It can usually be found by care.
ful inspection of the back , and can be repaired with
thoroughly good soldered joints.— TheNational Engineer.

ACCORDING to the Electrical Review (N.Y.) experi
ments were made recently in wireless telephony across
the Mississippi River. One hundred and fifty feet of
copper wire were strung in parallel lines on either side
ofthe river, and the first experiment was tried with a pres
sure of five volts. It is stated that words could be as dis
tinctly understood across the river as by means of a regula
tion wire instrument, the distance being something over
a thousand feet. Other batterieswere then attached, five
at a time, eventually cutting in twenty volts on one end
of the line, with five on the other. The operator at the
low . pressure end could not only understand what was
being said to him , but could hear uthers than the opera
tor talking on the river bank opposite , near the trans.
mitter.
The largest and longest schooner in the world , says the
Golden Penny, is named the George E. Wells. It is
345 ſt . in length , or aslong as a good sized ocean steam .
ship. She has a gross tonnage of 2,970, and in this re .
spect, too , compares favourably with the steam freighters.
She will carry a 5000 ton burden of coal. One of her
anchors weighs 8,200 lbs., and another 7,500. Each of
the six masts is 119 ft. high, with 58 ft. of top -mast
added. When all sails are set the Wells will have
12,000 yards of the heaviest duck flung to the breeze .
The staterooms are finished in sycamore , oak ,and cherry ;
they are luxuriously furnished , and steam heat, hot and
cold water, and electric bells are features. The cabin is
connected with the other two deck -houses by telephone.
An enormous keelson , 13 ft. high and 17 ft. high for
ward, will give the schooner great strength and " back
bone " in the hardest blow .
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How

to

Build a Small

Windmill .- II .
By “ PRACTICAL. "

( Concluded from page 9. )
" HE shaft which carries the sails is kept in position
.
is provided with a setscrew , as shown . The posi
tion of the collars is shown in Fig. 8 (A, A), and, as is
easily seen, it is impossible for the shaft to have any play
endways when the two collars are fixed, while adjust
ments for taking up wear and tear are easily made.
At the sail end of shaft aniron boss, as Fig. 9, is placed,
and the two stocks ( Fig. 5) rest against this, being held
there by means of a screw nut on the end of shaft. The
iron strap ( B) clips the front stock, and is screwed to the
back one, as shown in Fig. 10, thus Gxing them both
firmly together and also to the shaft.
A light frame must now be fixed on the face of
the four arms of the stocks, as shown in Fig. 10,
each frame being 4 ft. 6 ins. long by 18 ins. wide,
made from 3 ins. by i in. deal. These frames must
be made to twist about 6 ins., so that when screwed
to the stocks in the position shown the ends near
the shaft will all be in the same plane, but the ends
farthest out will be far from it. The corners which
lay back from the front are those marked C. Pieces of
sail cloth fixed to the frames by strings or straps, so as to
be easily furled when the mill is not in use , complete the
sails.
The brake is managed as shown in Figs. 11 and 12,
The scantling marked D is screwed on to two of the posts
of framework ( A , Fig. 1 ) inside, the top of it being level
with the bottom of the brake wheel ( V, Fig. 4). The
piece E is pivoted to D as shown ; and yet another piece
F is pivoted to one of the stretchers ( B, Fig. 1), and
also to the horizontal piece E. A segmental piece (G) of
the right sweep to fit the brake wheel, is also fixed to E
in theposition shown.
Now , it is obvious that if the bottom end of F is pulled
to and fro, the segmental piece G will either clip the
brake wheel tightly, or release it entirely as required ;
and all that is wanted is a means of holding it where it is
to be, either to stop the mill or to start it. This then is
managed by means of an iron pin suspended from F with
a small chain . As at H holes are made through the
stretcher D, Fig. 1 , so that the pin can be inserted where
required, so as to hold F in its place.
The method of turning the mill so that the sails will
face the wind , is shown in Figs. 13 and 14. A 72 -in .
hole is bored through the pieces M (Figs. 2 and 4) on
each side of the shaft bearings at the side of mill farthest
from the sails. These holes must be quite clear of the
circular top, but two other holes must be bored further
inwards to go through the circular top. A piece of g.in.
iron rod must now be passed up through one of the first
mentioned holes, and bent over so that it will pass down
through the other one. Another piece of similar rod
must be done in the same way in the other pair of holes.
The two rods must then be brought together as shown in
Fig. 13, and finish in a handle.
On lifting up the rods until the short arm is clear of the
circular top of mill, the sails can be carried round to
where they are wanted ; and when they come to the same
spot again the rods will drop into the holes and fix the
top for the time being. Now, to make it possible to fix
the sails so as to face the wind from any point of the
compass, it is only necessary to bore a series of holes
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through the circular top at the proper distance apart
to suit the iron rods . As shown in Fig. 15, the rodswill
then drop in as required without any further trouble. The
end of rods will also answer for a lever with which to set
the mill to windward, if brought down far enough, so as
to be able to reach them from the ground.
A roof must be fitted to the revolving part of mill, or
the best results will be difficult to obtain . This should be
formed with the ridge running the same way as the sail
shaft, as shown in Figs. 16 and 17.
Two pieces of 4 ins. by 2 ins. deal are screwed to the
two side pieces M (Fig . 2), as at I. And to these are
fixed three pairs of gothic (or span) rafters ( K). The pair
near the sails must be sloped back as shown, to give room
for the sails to revolve. The boards at that end will also
have to be fitted over the shaft as closely as possible, but
on no account to touch, or friction will be caused, and
probably fire.
The ends of the roof must be boarded first, either with
match- or weather board, and the latter trimmed off level
with the back of rafters. The roof boards must over
hang at the ends about 1 % ins., and a neat roll be fixed
on top, to stop the joint, and it is a good plan to
cover the boards with felt, or better still, sheet zinc or
lead .
Themill, as described, is an independent erection, but
it can be put on top of an existing building, fixing the
four posts to the rafters. In this case the posts need
be only sufficiently high to allow the sails to clear the
roof, and the vertical shaft must be long enough to bring
the driving. pulley well down below the roof of the build
ing. The entire mill can also be boarded , or otherwise
covered in, but the top or revolving cap must always be
quite independent of the rest.
It will be, probably , remarked by some of my readers
that the mill, as described by me, is of the old fashioned
kind, and thus somewhat out of date. It is certainly the
former, but as to the latter I do not agree; but my reason
for choosing the old kind of sails wasthat they are easier
for the amateur to make, and give more power for the
same expenditure of time and money. It is impossible
to say just what power a windmill will give, as its situa
tion makes a great difference; but the sizes given in the
present article will enable the builder to obtain sufficient
power to drive almost any kind of lathe, small circular
saw , or similar machinery when there is a moderate
wind.
EXPLANATION OF REFERENCE LETTERS.
A. Collar with setscrew, fixed on shaft.
B. Plate on front of stocks to take pressure of nut.
C. Corner of sail frames, which fall back from front to
give twist to sails.
D. Cross-bar to which brake beam is pivoted.
E. Brake beam .
F. Brake lever.
G. Brake.
H. Brake pin and chain.
1. Foundation pieces for roof.
K. Rafters for roof.
L. End boards for roof.
M. Side boards for roof.
N. Ridge roll for roof.
0. Flange at back of stocks.
P. Releasing bar.

The Engineer remarks that since 1890 seventy-three
accidents have occurred with water -tube boilers in the
French Navy, of which number forty -four were due to
ruptures of the tubes. Thirteen were traceable to ab.
normally low water- level , and bad circulation accounted
for six of the accidents,
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Hints on

Bichromate Batteries

for Working

Induction

Coils .

By ALFRED G. Dell .
N the following I propose to give my experience in the
IN use of bichromate of potash batteries when used for
induction coils. The two things that are of great
importance in the use of such batteries are the prevention
of polarisation, and obtaining a low resistance in the cells.
The latter is obtained by putting the zincs close to the
carbons, and having good connections.
As to the prevention of polarisation, it is more difficult.
When the solution is new , of course , if the bichromate is
well dissolved there will be but little, if any, polarisation ,
but after several days, with moderate use , if the solution
becomes cold , polarisation will set in when the cells are
in use for only a few minutes ; 70 degs. or below seems
to be fatal to the solution in a short time. No excess of
solution will prevent it. With a temperature of 90 degs.
or above, the solution will act well for sometime, possibly
three weeks or more, depending upon the use of it and
its quantity
The trouble is to prevent the bichromate from forming
crystals at the bottom of the cells.
There are two ways of making the solution : First,
mixing the bichromate with hot water, stirring, it fre.
quently, and then , when cool, adding the sulphuric acid .
Second, mixing the water and sulphuric acid , and then
adding the bichromate . The first will do well, but I
always prefer the second, if I have hot sunshine in which
to set it. In this case it is well to stir it frequently with
a stick when quite warm from the sun . The bichromate
will mix in the shape of flakes, and when it sets a little
longer in the sunshine the flakes will dissolve, making a
primesolution. Such a solution , if thetemperature is not
below 80 degs. F., will last a considerable time, depend .
ing, of course, upon use, providing the carbons are all
right. When the cells then begin to polarise , they can
again be brought back by setting it in the sun and stirring
the solution again , always having some of the bichromate
crystals in the boitom of the cells. The second time it
will not last anything like as long as the first. The car.
bons and zincs should always be washed off and let dry
while the solution is being prepared.
There is no trouble with the acid ; it is all with the
bichromate.
One important part is the carbons. Some cells will
polarise sooner than others. I have traced this trouble
to the connections between the carbons and the metals.
I have frequently examined the carbons where connected
by removing them , and have found the connections were
made almost invariably through small bolts passing
through the carbons and metals, the carbons and bolts
appearing to be cemented together with carbon , as if the
carbon had been condensed around the bolts. Likely it
is a current effect. The metals against which the car
bons rest, flat surfaces, appearing generally to make no
connections, I renewed some by insulating all about the
connections, excepting the bolts, by covering the carbons
and themetals with a mixture of ivory black and shellac ,
excepting where the bolts passed through, which I kept
clean, and as an additional insulation , I placed between
the carbons and metals, where covered with the mixture,
pieces of mica , and then , after putting together, I painted
ihe whole with the mixture of ivory black and shellac,
extending it down the carbons about an inch . The mix
ture excludes all the battery solution from the connections,
but, of course , does not prevent it passing up through the
carbons. It does not get too soft in the cells, but acts as
well as could be desired .
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I have found many carbons, when they have been in
the solution awhile, have a tendency to crack or split at
the connections, the cracks extending down the carbons,
and at first appearing on the outside, and , if not stopped,
extending through in the course of a little time. This
cracking the insulation mentioned above seems to have
entirely prevented .
One favourable condition about the above-described
Puggendorft variety of battery is that the zincs can be
raised out of the solution and then there is no action , ex .
cepting the bichromate forming crystals on the bottom of
the cell, which , in favourable temperatures, is very slow .
With the Bunsen battery , one important condition is
to have proper porous cups. If they are too hard , but
little current will pass through, and if too soft the bichro
mate and acid solution will pass too freely through to the
solution containing the zincs, and , in the course of a short
time, the bichromate solution, with the carbons, will be
come too weak , and that passing to the solution contain
ing the zincs will attack them ,
The trouble with this battery is, that, although, while
new , it will excite an induction coil to perfection and fur
nish a large current in the primary if the cells are of a
fairly large size, for several hours, the bichromate is all the
time coming through the porous cups, although these may
be suitable, and there is no way of which I am aware to
stop this action except to renew the solution in them .
Crystals left in the cups do not seem to do well. Iworked
with Bunsen cells some time ago for several years. I had
to renew the porous cup solution once a week and the
entire solution every month , or my battery would be
worthless. I had also frequently to amalgamate the zincs,
while with the other battery, the zincs being small, their
amalgamation is a small matter, also the renewal of the
solution easy . Of course , where a cell is wanted to
furnish a large current for several hours, the Bunsen is the
proper cell. - Electrical Review (N. Y.).

Workshop

Wrinkles

and

Recipes.
( The Editor will be pleased to receive for this column practical
wrinkles and recipes which readers may have found useful. In
all cases it should be clearly stated ifthe information is original
or not, and in the latter case the source should be mentioned .
Original itemswill have the preference for insertion .)
Brass Lacquer.- ( 1) Seedlac, dragons blood , an .
natto , and gamboge, each 4 ozs.; saffron, 1 oz.; spirits of
wine, 10 piots.— “ AMALGAMATION
Brass Lacquer.- ( 2 ) Turmeric, 1 lb .; annatto ,
2 ozs.; shellac and gum -juniper, 12 ozs.; spirits of wine,
I 2 Ozs. - “ AMALGAMATION .”
Brass Lacquer.- ( 3) Seedlac , 6 ozs.; dragons blood,
40 grs.; amber and copal triturated in a mortar, 2 ozs.;
extract of red sander,
dr.; Oriental saffron , 36 grs.;
coarsely powdered glass, 4 ozs.; absolute alcohol, 40 ozs.
This is a very fine lacquer.— " AMALGAMATION .”
Damp Proof Paint. — Melt 12 ozs. of resin ; add
6 gals. of fish oil, 1 lb. ofmelted sulphur, and some ochre
or other colouring substance, which has been previously
rubbed up with linseed oil ; mix thoroughly ; apply
several coats while hot. The first coat should be quite
thin.- IRONMONGER DIARY.
Morse Standard Taper. - Morse twist drills have
either round or square tapered shanks. The latter have
the advantage of requiring only one holder to suit a large
number of drills. The taper is always the saine, namely ,
one in twenty, although five sizes are required for drills
from 3-16tbs in . to 3 ins. diam .
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EXPRESS LOCOMOTIVE
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No. 3

C.RU 90
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ELPEARCE
EVERAL enquiries having been made for dimensions
and drawings for a scale model of the latest Cale
donian Railway locomotive of the “ Dunalastair "
type, it was thought that working drawings, with hints on
the method of construction, would be of interest.
The scale will be 34 in. to the foot, the standard
adopted by the Society of Model Engineers; but as some
would no doubt prefer to make a larger model to i in.
S

which is 32 ins . full, or, to be exact, 3 17-32nds ins.
The most important deviation will be in the diameter of
cylinders, which would be 1 3-16ths ins. diameter, and
I sq . in . in area if made exactly to scale; but in themodel
they will be reduced to 13.16ths in . diameter, having an
area of '5 sq . in. , the correct stroke being retained, which
is 158 ins.
By reducing the diameter of cylinders to 13.16 th in., it
is possible to get them with the slidevalves comfortably
between the frames, and the relatively small diameter
will be compensated for by carrying a boiler pressure of
50 lbs. per square inch , with 80 per cent. of this pressure
on the piston. The tractive force at the rails will work
out as follows :
158
633 lbs.
40 lbs. X 5 = 20 X 8
47
which will be sufficient to start a very fair load .
The first part of the engine to be made will be the
frames, drawings of which are given on the opposite page.
They should be cut out of mild steel sheet, 1-16th in .
thick . The outline of the two frames should be care
fully set out on a piece of steel, 23 ins. long x 10 ins.

THE PROTOTYPE— “ DUNALASTAIR No. 3,” CALEDONIAN RAILWAY.
scale , the dimensions could be taken from the drawings
by using the scale for an inch scale model , or by adding
one-third to the dimensions figured on the drawing:
It is proposed to keep as near the scale as possible in
the external appearance of the engine, a few necessary
modifications in the construction being introduced. This
type of engine, having a large boiler and driving wheels
of moderate size, should make a good working model, and
allow the gauge between the rails to be retained to scale,

wide. Mark the centre of plate at each end , and at a
distance of 2 ins. each side of this scribe two parallel
lines the full length of plate ; these will be 4 ins. apart,
and will be the centre lines of cylinders and coupled
axles, from which all the dimensions for the varying
depths of frame are given . At right angles to this the
centres of the cylinders and of the driving and trailing
axles should be marked off. By setting out the two frames
at the same time with the top edges towards the centre of

58

The Model Engineer and Amateur Electrician .

with the top, the holes can be marked off from side
frames and drilled . The casting can then be fixed on the
faceplate of the lathe, with the pin projecting, the oppo
site finished sides being exactly the same distance from
lathe centre , so as to make the finished pin exactly cen
tral. The pin can then be turned down to } in . diam .,
a 3 16ths in . bole drilled through centre, and the circular
seating faced up.
The pattern for sliding piece for bogie centre (Fig. 5 )
should be made 2 1-16th ins. sq., the central hole being
cored out 7-16ths in . diam . Theunderside which bears on
the bogie casting should be filed out square, the central
portion being 11-16ths in . wide. It can then be fixed
on faceplate, the flat surfaces resting upon two parallel
bars ofmetal about 38 in .thick . The hole for bogie pin
can then be bored and the seating faced up to fit the under
side of the previous casting, leaving a slight rim all round
to retain the oil.
The pattern for bogie casting should be 2 1-16th ins.
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the plate, all the centre lines at right angles to the
length can be scribed across the two frames at once.
The centres from which the various curves are struck
are shown by a black dot; and the centres of most of the
holes for rivets, screws, or bolts, used in fixing the axle .
box guides, cross frames, and cylinders, are shown by a
small + .
When the outline is complete, holes about $ diam .
should be drilled all round the outside, clear of the line,
leaving about i 16th between the holes. The plate can
then be put on an anvil or block of iron , and the rest of
metal cut through with a hammer and cold chisel. The
edges should next be roughly filed down very near to the
correct line. Then drill holes % in . diameter at several
points along the two frames, and rivet them together with
copper rivets, first seeing that the centre lines, which
should be outside , coincide at the edges. The edges can
then be filed down together to the exact outline, and the
holes marked out for rivets or screws can be drilled
through the two plates $ in . diameter.
The axle -box guides, foot-plate casting, motion plate
and bogie-pin casting, will all be in brass, and the holes
in them will be drilled 3-32nds in . diameter for tapping
18 in . Whitworth , the screws having hexagon heads,
being put in from the outside.
It is proposed to adopt Mr. Alcock’s idea, which he
carried out in his model Midland locomotive (see THE
MODEL ENGINEER for May, 1899 ) of fixing the cylinders
and motion plate on a piece of separate framing. This
will facilitate the fitting up of the motion cylinders and
valves. It is shown on the plan of frames, and an eleva
tion is given separately at Fig . 8 ; these and the bogie
frames can be set out and cut from the same sheet of
steel. The two buffer plates are $ in . thick , 5 11-16ths
ins. long , and 15.16ths in . deep . The frames, which
are 3 1. 16th in . apart, should now be bent at a point
just behind the motion plate, each plate being set in
1-16th in., making the distance between them 2 15-16ths
ins. from motion plate to front cylinder cover. At
this point another bend inwards takes place, bringing
the plates 21 ins. apart at the front buffer beam ; this being
done to give more clearance to side play in the bogie.
Patterns should now be made for the footplate casting,
bogie pin casting, sliding piece for bɔgie centre, and the
casting fitting between the bogie ſrames, which will be
called the bogie casting. The lootplate casting is shown
by a half plan of top and a half sectional plan (see
Fig . 3), showing the holes for buffer springs and
central coupling between engine and tender. A ver
tical section through centre and an end view are also
shown by Fig . 7 . It will be seen that the top of
plate extends over the trailing axle to within 1 in . of back .
plate of firebox, and the lower portion is set back to clear
the axle. The pattern should be made 3 5-32nds ins.
wide, 3.5.16ths ins. long, the finished width being
3 1.16th ins., to allow for shrinkage and machining,or fil
ing the sides parallel which fit between the frames. The
top and endmust be filed flat and square with the sides.
It would be best to have the central opening cored out,
and to drill out the two 7-161hs in . holes for the springs.
The holes at each side for attaching to the frame can be
marked off from the frames and drilled 3-32nds in .
diameter, and tapped for ys in screws.
The bogie pin casting is shown by Figs. 2 and 3,
and cross sections are shown by Fig . 9 . Where it
fits between the auxiliary frames the pattern should be
2 29 32nds ins. wide, the finished size being 2 13-16ths
ins.,having a projecting strip 3 16thsin. by } in ., to fit into
the slot cut at bottom of frames, the pin being solid and
The side and vertical
9-16 :hs in . diameter in pattern
ribs should be tapered as shown, to ease the pattern in
leaving the sand. After the sides are filed flat and square
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94
32

Fig . 10

wide, and finished to 2 ins. The average thickness of
metal in these castings may be s in ., thickened to
5 : 32nds in . on portions to be machined or filed up. The
slot running across the centre is left open at the bottom
to facilitate filing the sides straight and parallel. The
part last described should slide easily in this slot, but
without shake.
A plate is fitted to the underside of slot in the centre
with screws, two bosses being cast in to take these. An
oblong hole should be made in the centre of this, through
which the bolt holding the bogie to main frames will
pass. One pattern will be required for the coupled axle
box guides, as shown by Fig. 1o . The face which fits
against the frame is recessed s in . bare, and the sides
between which the axle-box slides should be filed out
parallel, leaving a thickness of 3.32nds in . on each side.
The plate which is screwed to the bottom to keep the
axle -box in place, can be filed out of a piece 5-16ths by
3-16ths in . brass 134 ins, long.
Two patterns will be necessary for the bogie axle-box
guides, as they are in two parts, right and left handed .
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They are shown to a larger scale in the drawing by Fig. 6.
The casting for motion plate will be left until the drawing
is given , showing the exact arrangement of slide bars and
valve spindle guide. The driving and trailing axle box
guides should now be rivetted or screwed to the frames.
Then, temporarily fix the frames together with the ends
exactly flush, to see if the axle-box guides are now in
line, and any slight inaccuracy could be corrected by first
clamping frames together with strips of wood as distance
pieces between them , and filing where necessary. It
would perhaps be advisable to finish off the guides in this
way, only roughing them out to the bare size at the first
operation. It is of great importance in a coupled engine
to get the axles parallel with each other, and square with
the frame, as the smooth working of the coupling- rods
will depend partly on this. It would be advisable at this
stage to fit the frames together by putting the
foot.plate casting, and bogie-pin casting in place,
and screwing the frames to them, and fitting the buffer
plates in position. It will be seen that the front plate is
attached to frames by two angles on the inside and gusset
plates outside, and the rear plate by angles outside and
the footplate inside. These can be made from sheet steel
and bent to shape. In bending up the angle plates it is
best to leave a curve on the inside, equal in radius to the
thickness of metal, by b : nding it on a small block or bar
of iron with a rounded corner , the block and plate of
metal being held in the vice together.
If a sharp angle is made inside, the angle- plate is
weakened at the point where most strength is required,
and it will still be slightly round at the outside corner.
The alternative would be to get a length of angle brass
cast and cut to lengths required, and file up square on the
outside.
The angle-plates can be rivetted to the frame with
wrought iron, brass or copper rivets, and the buffer plates
screwed to the angles. Then they can be taken off for
drilling holes for buffers, drawbars, etc.
The plate stay in front of firebox will be made from a
piece of the 1-16th in . sheet steel , 1/2 ins. by 3.1.16th
ins. A flange 18 in.; wide is to be bent over on the top
edge, leaving the stay about 1 % 8 ins. deep. Angle- plates
are rivetted to ends and the frames screwed to the angles.
The lower part of this stay is kept about 72 in. above the
centre of driving axle, to clear the big ends of connecting.
rods.
( To be continued. )
For the

Book - shelf .

(Any book reviewed under thisheading can be obtained from THE
MODEL ENGINEER Book Department, 6, Farringdon Avenue
London , E.C. , by remitting the published price and cost of
postage.]
The Men OF THE MERCHANT Service . By Frank T.
Bullen. London : Smith , Elder & Co. , 15, Water
loo Place. Cloth , price 7s. 6d . Postage 4d .
Those who have been fortunate enough to peruse Mr.
Bullen's fascinating work , “ The Cruise of the Cachalot,"
or his “ Log of a Sea -Waif,” will not need to be told
that in " The Men of the Merchant Service” he has pro
vided an eminently readable volume. In its pages he
has undertaken to explain the conditions of life in the
merchant service, setting forth, chapter by chapter, the
qualifications, duties, and doings of the various members
of a ship's company, both for steam and sailing vessels.
This he does in a fashion quite his own , interspersing the
purely descriptive portions of his writing with a plentiful
supply of anecdotes, and many interesting and well
reasoned comments on modern seafaring ways and cus
toms. Mr. Bullen's long experience of the sea, and his
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brilliant descriptive powers have enabled him to produce
a book which probably shows the life of the merchant
seaman of to day, from captain down to cabin boy, in a
more accurate and realistic manner than has been achieved
by any other writer on the subject. For this reason
" The Men of the Merchant Service ” will be a welcome
counsellor to parents and guardians of boys who
are anxious to go to sea, as well as giving the boy him .
self an admirable insight into the prospects, the pleasures,
and the perils of the career he has chosen. Moreover, the
ordinary reader who has even a passing interest in matters
relating to the sea, will feel amply repaid by the pleasure
and instruction he will derive from a perusal of Mr.
Bullen's book .
CHINA : DECORATION AND REPAIR. No. 29, “ Useful
Arts and Handicrafts " Series. London : Dawbarn
and Ward , Ltd., 6, Farringdon Avenue, E.C. Price
6d. Postage id.
This is another interesting little book, which we have
no hesitation in recommending to the notice of those who
delight in being generally useful. Although the amateur
engineer may not expect to spend much, if any, time on
the decoration of china, he will undoubtedly find, if he
keeps this little volume on his bookshelf, that sooner or
later he will have recourse to it, either for hints or for the
many excellent recipes for cements herein contained. The
book is a good sixpennyworth.

An Improved Steering Gear and
Spinnaker Boom for Model
Yachts ,
By G. J. Watson.
' HE following is a description of an improved steer
I have applied to one of my model yachts, and
which have many advantages over the old and more usual
methods. The sketches accompanying this description are
not actually to scale , the dimensions necessarily varying with
the model , and the mast is shown in the general arrange .
ment much too close to the stern ; but this is only to make
the drawings more compact than they could otherwise
be . However, the illustrations show the method of
giving out and taking in the mainsheet and accompany.
ing angle of rudder.
The main features are shown by means of a general
arrangement sketch A , and the separate details are also
given to a larger scale. My description must begin with
the tiller - rack B ( b, on general arrangement). This con
sists of piece of brass tube 5 ins. total length, half an
inch at each end being sawn half- through and opened out
to form holding down lugs as at m, n . Each of these
lugs is drilled with two small holes, through which screws
or brass nails are passed to fasten the rack to the deck .
The remainder of thetube, now 4 ins. long, is somewhat
flattened, thus O , and holes drilled at about the intervals
shown in B, through top and bottom of the tube, these
being of a suitable size to take the brass hook shown &
(about fin. diameter ). The two sides of the Aattened
tube may now be filed away for the sake of lightness,
when the appearance of the rack will be just as shown at B.
The tiller C , which is also shown pretty clearly in the
sketch A ( at c ), is of sheet brass not more than 1.16th
in . thick and of the form given . Its total length must be
greater than that of B, so that when hole hi in the rack
is made to correspond with hº in the tiller, the centre of
the rudder tube i may be about 1 in. clear of the end of
B. The proportions shown in the sketch C should be
closely adhered to ; r is a brass ring rivetted and soldered

-
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to the tiller, and the tube t, which passes down through
another tube in the hull, is firmly fixed and soldered in
position to the tiller at the other end. When in position
on theboat, the tiller swings about t as centre, being con .
trolled by the position of the ring g in the tiller rack.
When g is placed in the holes h1 and h >, the tiller is en
tirely prevented from moving in either direction .
The mainsheet rack E is a strip of wood screwed to
the deck and provided wich the same number of holes as
the tiller rack, and about the sameproportionate distance
apart. The hook k at mast end is a fixture.
To give the requisite play to the main boom , this is
provided with a hinge joint at d , and this joint is shown
separately and enlarged at D. Its construction will , I
think , be perfectly clear from this sketch , and I need only
state that the parts are of brass, and about double the
size of the drawing .

justment. Some builders use a sliding pin with setscrew ,
but I think the holes are better , as one soon learns the
particular hole that is required for certain courses, and
the holes in the tiller-rack are worked in conjunction with
the holes in the mainsheet racks.
Spinnaker Boom Arrangement. - Spinnakers have been
used by a few model yachtsmen for some years, but the
majority have not thought the delay caused by re-adjust
ing when the boat jibbed was compensated for by the
extra speed and better balancing given by the spinnaker.
As shown in the sketches, however, the spinnaker
boom S works as a prolongation of the mainboom M ,
and when that jibs the spinnaker boom swings over auto
matically. To effect this the jib must be triced up to the
stay clear of the luff of the spinnaker.
The manner of fixing this spinnaker boom can be
gathered from the illustration A. A stout brass wire or
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The course of the mainsheet is also easily seen on re
ference to the arrangement A. It is fastened to the end
of main - boom , whence it passes through the loose sliding
ring on hawse H , through ring r, adjustable ring 8, back
to fixed ring k , and thence to the adjusting ring l in main
boom rack . It is knotted to ring l. As this sheet is
shown by a thick black line, there will be no difficulty in
following the above description .
The above is the best way of arranging the tiller, as its
full weight acts in conjunction with the rudder, but in
some cases it may be necessary to have the rack fore side
of the rudder and an arm for the mainsheet projecting aft
(as shown in the little sketch , F ), but this is more trouble
to make and the weight of the tiller is acting against the
weight of the rudder.
One advantage of an arrangement like this is that
nothing is loose or can be lost overboard. The holes in
the rack are closer together at the point to give finer ad

rod (P ), firmly secured in a hole made longitudinally in S ,
has a semi-circular curve bent in it, large enough to clear
The other
themast by some fin ., thus :
end of this rod is hammered out nearly flat, and nicely
finished off to lie snugly along the side of mainboom to
which it is secured, partly by a couple of screwsand partly
by strips of brass (u , v ) bent round boom and brass, and
secured by screws. The main and spinnaker booms thus
form one rigid boom , divided into two unequal lengths at
themast. Although the spinnaker boom is pitched higher
horizontally, it lies in the same vertical plane as the main
boom itself.
When the spinnaker is worked in this way it is a
success. Instead of all the sail being carried on one side
in running, the pressure of themainsail and the weight of
sail and boom are counter-balanced to some extent by the
spinnaker and boom . Models keep a better course, and
a great point is there is not the same tendency to dive or
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" pitch .pole ” as when driven by a single sail on one side,
running dead . Again, the spinnaker is very effective
when off the wind, say, quarterly, when the headsail
would scarcely be drawing.
The racing courses are usually triangular, and with this
arrangementthe spinnaker can usually be carried with
advantage on two sides out of three . On turning to
windward the sheets must be trimmed, and the spinnaker
is unshipped at the same time.
If there are any points I have not made clear, or you
wish further information, I shall be most happy to explain
further.

Wirral Model Yacht Club.
! {The above club has had a most successful season during
1900 , and is now stronger than ever. During last season
the yachts, both steam and sailing, were wellcatered for,
there being six steamers and twelve sailing races, the prizes
for which events were most keenly competed for. Espe
cially was this the case in the 42 -footers' race, held at
West Kirby under Y.R.A. Rules, which produced a most
exciting race, the winner turning up in Mr. G. H. Wil.
liams' Toy, second place being taken by Captain Potter's
Mayflower.
As this club is determined to be thoroughly up to date
in everything connected with sailing, it was unanimously
agreed at the general meeting of the club , held in Decem.
ber last, to adopt the new Y.R.A, Rules for all classes of
boats, so that in future races will be held for 24. , 42. , and
52- raters, and by this means it is hoped to get over the
vexed question of model yacht measurement which has
been discussed so often in the yachting section of The
MODEL ENGINEER .
The Wirral Model Yacht Club claim the honour of
being the first model yacht club in the United Kingdom
to adopt the new Y.R.A. Rules for yacht measurement,
and the Secretary thinks that if all the other clubs in Liver
pool and the neighbourhood were to adopt the same
rules, and build their boats accordingly, great sport could
be go out of inter club matches one with the other, and
he will be glad to hear from any of the secretaries of the
various clubs in the district with a view to arranging
matches for the coming season . His address is given
below . There is also going to be held in Birkenhead, in
March, an exhibition of model boats under the auspices
of the above club, and the Secretary will be glad if the
various model yacht clubs of the district will give it their
hearty support by sending models of all kinds, both sail.
ing and steam . Secretaries and members of the various
Liverpool and district clubs who will lend their help to
make the exhibition a success are asked to communicate
with Mr. J. M. H. Taylor, of 13 , Ravenscroft Road , Bir
kenhead, Cheshire, as soon as possible, so that a public
meeting may be called to go into details of the scheme,
which , if liberally supported by the clubs of Liverpool
and district, is bound to be a great success.

An electric time alarm , which has been patented
lately, is directly connected to the bed . Underneath
the bed is a series of contact points, the weight of the
person forcing them together. A clock is used in con .
nection with the apparatus, and as soon as the hour of
rising is indicated the remaining break in the wire is
closed, the current passing through the contact points
underneath the bed , and causing the bell to ring con
tinuously until the sleeper, by leaving the bed, breaks
the circuit. Should he lie down again the circuit is again
completed, and the bell rings until the second rising. Electricity, New York .
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How to Make Experimental
Electrical Apparatus .
By T. G. J.

( Continued from page 32. )
CONDENSERS.
" HERE are several well-known forms of condenser,
THE
each, perhaps, being more suitable for one purpose
than another. Amongst others are the Leyden
Jar , Micro -Farad , and the Fizeau.
The Leyden Jar is extensively used in conjunction with
electric machines, while the others are used principally
with induction coils. The Leyden Jar consists of a thin
glass jar or bottle coated inside and outside with very thin
tinfoil, and having an insulated brass rod in contact with
the interior tinfoil coating. These jars are made in various
sizes, according to the purpose for which they will be
employed. For experimental purposes a set of half.pint,
pint, quart, and three pints will be found to be most use
jul. The height of the jars should be from two and a
half to three times the diameter, and the mouth about
two - thirds of the diameter. The greenish -coloured glasses
are usually the best insulators, but the white, rose -white,
and blue glasses are practically useless. As regards the
height the jar should be coated up with tinfoil, this
entirely depends on whether it will be required to hold a
large charge of electricity for a short time, or a lesser
charge for a longer time. In the former instance the jar
iscoated up to a distance of two-thirds or three quarters
of the entire height, and in the latter instance from one
seventh to two-thirds will be found to b : sufficient. It
may be added that jars having such a small portion of
their surface covered with tinfoil as one-seventh of their
length, are used only as electric machine condensers.
Fig. 1 illustrates a pint jar complete, and is drawn
quarter full size. The mouth is 22 ins. diam. , and is
fitted with a new cork bung, to which is fastened a disc
of walnut 3 %2 ins. diam .,and % in. thick , having its
edges nicely rounded. Both the bung and the disc should
be well soaked in melted paraffin wax, and having after
wards French polished the wooden cover, the two are
fastened together with glue and four long thin round
headed brass screws. A X-in . hole is now bored centrally
through both wood and cork , and a piece of t.in. glass
tubing 8 ins. long is inserted therein, and allowed to pro
ject 37 ins. above the disc. The ends of this tube must
have their edges well rounded by holding them in the
flame of a spirit lamp or Bunsen burner until the desired
end has been attained . The tube should be beld vertical
and continually turned in the fingers during this opera
tion , care being taken to remove it from the flame before
the ends become soft and fuse up. An % -in. brass rod,
9 ins. long, should now be fitted with a f.in. brass ball
at the end. This is easily done by drilling a small hole
in the ball, and then sweating the rod into the hole with
a little solder. The other end ofthe rod is nicely rounded
by filing, and a short length of brass chain , say 3 ins. ,
soldered thereto. This piece of chain is to make good
contact with the interior coating of the jar, and prevents
the charging rod from tearing the coating on the bottom ,
The inside of the jar should now be coated with tinfoil
put on in two longitudinal halves for the sake of ease in
fixing. A circular piece is then cut for the in side bottom
and should be a little larger than the exact diameter of
the bottom , so as to allow the edge to turn up a little and
ensure good electrical contact with the coating of the
sides. The outside coating is put on in one piece, and f
the upper edge be turned down about 4 in. on the side
which will be next the jar, the uppermost edge of the
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coating will present a nice finished appearance when on
the jar. Thin glue will be found best for sticking the
tinfoil to the glass, and an old hatbrush will be found
very useful for smoothing out wrinkles, etc. The jar
should be lifted by the mouth and left aside until the glue
sets, as the coating would become wrinkled and torn if
handled before dry. The brass rod and ball should be
well polished and lacquered , and when the glass tube has
been fitted into the hole in the bung with a little fish glue,
it should receive a coating of shellac varnish . The un .
covered portions of the jar should be also well shellac
varnished before a clear fire.
The bung can now be
fitted to the jar, and the rod and chain passed through
the glass tube , the ball resting on the end of the tube.
The jar will now be complete, and if the coating on the
outside has been allowed to turn the bottom edge about
12 in ., this condenser should be capable of giving a good
thick .in . spark when fully charged .
A Leyden battery is simply a combination of two or
more jars having all their knobs connected together, and

As the condenser is begun and ended with two sheets
of paraffined paper, the number of these sheets required in
each case will be three more than the number of tinfoil
leaves. The paper should neither be salted nor albumen
ised, and is known as przpier rive. It can be obtained at
almost any photographic stores, and should be carefully
selected, any imperfections such as holes or blemishes,
being easily detected if the sheets be held between the
eye and the light. The size of these sheets run about
22 ins. by 18 ins., so that each sheet, if cut in four length
wise and three across, will give twelve pieces about 7 ins.
by 472 ins., which will be the size required for our
purpose.
A wide but shallow earthenware dish should now be
selected , made scrupulously clean, and a few lumps of
best paraffin wax placed therein . It is then placed in a
hot oven and allowed to remain until the wax has melted .
The paper sheets are then placed in the dish and allowed
to remain for about ten minutes. They are then lifted
out of the liquid leaf by leaf, and should be permitted to

FALSE BOTTOM .
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FIG . 3
FIG . 4

FIG . 1
FIG . 2
being placed in a box having its inside coated with tin
foil. The box has usually as many divisions as there are
jars, and a metal hook screwed into the side makes con
tact with the coating of the interior. This hook is con .
'nected to earth while the battery is being charged , and
is touched with one ball of the discharging tongs (the
other making contact with one of the knobs ) during dis.
charge. Great care must be exercised in the use of one
of these batteries, as a shock from it might prove fatal.
Fig . 2 shows how the knobs are connected together .
Fizeau's Condenser. - This form of condenser is built
up of alternations of paraffined paper and tinfoil leaves,
and is principally used in conjunction with induction
coils for the purpose of making the “ break ” of the cir
cuitmore sudden by preventing the spark of the “ extra .
current ” leaping across the interruptor. It also materi
ally increases the capacity of the coil by taking up the
“ extra-current" for a brief instant at “ break ” and then
discharging it back through the primary at “ make.'
The following table gives the size of condenser required
for coils yielding from 4 -in . to 3 -in . sparks :
Spark .
Paraffined sheets. No. Tin foil leaves.
4 by 2 ins.
3 by i in .
25
Up to 4 in .
5 by 3 ins.
50
3 ) by 1 ) ins.
From
to fin ,
5 by 2 ) ins.
7 by 41 ins. ...100
* to i in .
7 by 5 ins.
»
I to 3 ins.
9 by 7 ins. ... 150

drip until they do so no longer before they are removed
from the oven . It will be found best to soak about two
dozen sheets at a time as the melted paraffin wax must
completely cover the sheets when in the oven .
The sheets being paraffined , the tinfoil leaves are then
prepared. On reference to the above table, it will be seen
that there are a hundred of these leaves, each 5 ins. by
2 %2 ins. In addition to the tinfoil leaves, one hundred
strips, 372 ins. by i in ., of the samematerial will be re.
quired . There are also two walnut binding boards /8 in .
thick, and the same size as the paper sheets. We lay two
sheets of the paraffined paper upon one of these boards,
and then in the centre of the uppermost sheet is placed a
leaf of tinfoil ; on this leaf we place one of the narrow
tinfoil strips to the right-hand side. This strip should
project about 1 % ins. beyond the edge of the paper.
Another sheet of paper is now placed squarely over the
first, and then a leaf of tinfoil as before, only in this case
the projecting strip must be kept to the left-hand side.
These operations are repeated until the condenser is com
pletely built up; great care being exercised to place the
tinfoil strips alternately to right and left, and to begin
and end the instrument with two sheets of paraffined
paper, so as to insure good insulation. The projecting
ends of the strips are folded tightly together after the
other board has been placed over all and the whole bound
tightly together with wide tape . The tape should be
bound around the instrument crosswise, and the ends
stitched down to prevent loosening. Fig . 3 illustrates the
complete condenser, and in Fig . 4 is shown a suitable box
for holding the instrument, and to which the coil can be
conveniently fastened down. This box should not have
an ordinary bottom , but a false one is usually put in to
hold the condenser in position against the top of the box.
The lugs are connected separately to the hammer pillar
and contact-screw pillar.
( To be continued . )
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The Editor's Page .
E are glad to be able to announce that we have
series of handbooks. It is entitled “ Model
Boiler Making," and has been written by Mr. E. L.
Pearce, specially to meet the requirement of amateurs
and others interested in the construction of model boilers.
It deals with the principles of boiler design, showing
simply and clearly how to calculate the proper sizes of
any model boiler for a given purpose, and also explains
fully the most approved methods of construction. It is
illustrated by a large number of original designs for ver
tical, horizontal , marine, locomotive , and water tube
boilers, with detail drawings of the fittings, and will , we
are sure, prove a valuable guide to the readers of this
journal. It contains eighty eight pages, and the price is
only 6d . , or post -free 7d . Any agent for The Model
ENGINEER will supply it.
#
*
We feel that an apology is due to some of our readers
who have sent in queries which have not been answered
as promptly as could be desired . The simple fact is
that in this department we have been overwhelmed dur
ing the past month or two, and our staff have been un
able to cope with the number of queries received. It will ,
however , be recognised that the fault is not entirely ours,
when we point out that many of the queries are of such
a nature as to sometimes require nearly a whole day
to prepare one reply . Such , for instance, is the
case in which a correspondent asks us to calculate
the sizes of several boilers to fill special conditions, or to
work out the windings of a dynamo for a variety of out .
puts , or to provide scale drawings of a certain type of
locomotive. The simpler queries we deal with as soon
after receipt as possible, but it is obvious that the more
knotty problems must await their turn for attention. We
should doubtless be quite justified in replying that such
matters as above referred to were beyond the legitimate
scope of our query department; but as we are desirous -of
helping our readers as fully as possible, we invariably do
our best with all enquiries. It will be observed that
in this issue we insert at the end of the query column a list
of most of the letters which are still unanswered , and this
will , we hope, case the minds of those who are awaiting
their replies. It will , at any rate, serve to show that their
letters have safely* reached us.
We have to thank several of our readers for kindly
sending in the season's greetings, by card and otherwise,
at Christmas and the New Year. One of the prettiest is
a card bearing a photograph of Cape Town and the in
scription : - “ From a reader of the M.E. under Table
Mountain . "
As promised , we give below the results of two of our
recent prize competitions :
Result of Competition No. 12 .
( 1 ) II . Greenly ( London ).- This is the best of the
designs sent in , and consists of a single line forming a
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rectangle, 40 by 20 ft. , with rounded corners of 7 ft.
radius . A station with sidings is provided at opposite
sides, and the points and crossings are laid out to easy
curves , and there are gradients of i in 94 and 1 in 60. Á
tunnel at one end provides a means of getting over the
line easily. The line is laid at an average height of
12 ins. above the ground level, and two well holes are
provided about 2 ft. deep at convenient places to enable
the operator to 'more easily attend to the engine while
getting up steam or stopping . The arrangement is not
too complicated, and is worked out in a very practical
manner, the details showing the construction being very
clear.
(2 ) “ W. E. W.” (Harlesden). - The plan sent in shows
a straight double track about 150 ft. long, with terminus
and sidings at each end, and having a viaduct, tunnel,
station , and sidings midway. The general arrangement
is very well planned , but some of the details are shown
to too small a scale,
(3) .“ J. S. ” ( Belfast). - This design shows a single line
in the form ofa parallelogram , 50 ft. long and 20 ft. wide,
having semi circular ends, with a diagonal crossover and
loop. At one end a double branch ends with a turn
table. The outline of track is simple ; fast trains could
be run round the outside line, while a slow train could
run across the diagonal and loop. No details are shown.
(4) “ E. F.” (New Barnet) sends a plan of a circular
double track , about 18 ft. diam ., with a station and
tunnel . Two branches start from opposite directions,
meeting at a terminus, with sidings and engine shed . By
this arrangement two trains could be started from terminus
and make several trips round the circle in opposite direc
tions, and then run into the terminus. The points and
crossings are numerous, with very little straight line.
( 5) " * A. L. B ” ( Handsworth ).—This plan shows a
railway suitable for a garden , about 30 ft. wide and 40 ft.
long. Down one side runs a straight line, and near one
end a branch starts and makes a circle round the garden ,
joining a line running parallel with the straight portiod,
and then running inside the circle part way round through
a tunnel and over a bridge to the terminal station. A
few details are shown in outline to a larger scale.
(6) “ W. R. L.” (Stranorlar, County Donegal) sends a
plan of a single track line about 150 ft. in extent. Start .
ing from a terminus where there are sidings and a carriage
shed, the line branches right and left and makes an
irregular circle, which is joined near the branch forming
a triangle, so that a train starting from the terminus could
run round the circle several times and return to the
terminus. There are two intermediate stations with sid.
ings, and there are two cuttings, several bridges, a tunnel
20 ft. long, and a ravine. The general arrangement is
very complete, and details of construction clearly shown ;
but the whole system is rather too complicated for a
model railway.
( 7 ) “ G. W.” (Kennington ). -- This design shows a
permanent line of U shape on plan , with two tracks,
occupying a space of about 55 ft. by 20 ft. At each end
of the straight portions is a terminal station, and a goods
station branching off from one side. The outside line of
rails can be completed by adding six portable sections,
about 5 ft. long, making a semicircle between the two
ends , so getting a continuous run , Some of the branches
start off too abruptly, and the width of tunnels and dis
tance between platforms should not be less than 15 ins .
for a 34 in. gauge railway .
(8) " F. N. H.” (Selly Oak , near Birmingham ) sends us
a plan for a straight double track, 118 ft. long, with
three stations, and a branch with a goods shed at end.
The plan of line is cut up into several lengths, the scale
for width being twice the scale for length . It would be
better to show the line complete to a smaller scale.
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(9 ) “ E. W. H.” ( Lavender Hill, S.W . ).— This is a
plan for another straight line, 150 ft. long, having two
tracks, with a terminus and turntable at each end. It is
proposed to build the line on an embankment next to a
wall. The drawings are rather rough ; some of the lines
are shown of varying widths, and the points and cross
ings are not put in to the proper curves.
( 10) “ K. S. A.” (Folkestone).This is a plan show
ing about 150 ft. of track, arranged in a space of 14 ft.
by 10 ft., with a continuous run round, the interior space
being filled up with sidings and crossings, some of which
are set out to a curve much too sharp for practical pur.
poses, and double crossings and points should be avoided .
( 11 ) “ D. J. D.” ( Balham ) shows a line having two
straight lengihs of about 30 ft., joined at the ends by a
semicircle about 12 ſt. radius, and so giving a complete
run round. There is a loop on one side, and a siding with
turntable on the other, and several gradients are shown.
( 12 ) “ V. T.” ( Sunderland ) submits plans for a model
railway to occupy two rooms about 15 ft. by 12 ft.,
having a double track, with numerous points and cross
ings. The two portions are connected together through
the door between the rooms, where there are four parallel
tracks. It is proposed to make the rails of wood. The
arrangement is too complicated , and the written descrip .
tion is very short.
Result of Competition No. 14 .
How to
The prize offered for the best article on
Make a 4. in. Spark Induction Coil ” has been awarded
to Mr. B. A. Hunt, 7, Norwood Street, Nelson Street,
Manchester, to whom a cheque for £2 25. has been sent.
Nine competitors entered for this competition , and,
from the details we give below , it will be seen that
their recommendationsas to the sizes of the coils, quan
tity of wire, and number of sections in which the
secondary should be wound , vary considerably.
( 1) The best design is, undoubtedly, that sent in by
Mr. B. A. Hunt, of Manchester, who has shown the most
approved method of winding the secondary wire - viz.,
in a large number of thin sections. The description and
drawings, showing details of construction and the various
connections, are clear and easily understood . The soft
iron core is 78 in. diameter and 8 ins. long, the primary
winding consisting of 1 lb. No. 14 D.C.C. wire wound in
three layers. The secondary wire is 45 lbs. No. 36 D.S.C,
wound in forty sections about 18 in. thick. The con.
denser has sixiy sheets of tinfoil 8 ins. by 5 ins. This
article, with the drawings, will be published in full in an
early issue.
(2) “ N. H. W.-E.” ( Chelmsford ).- In this coil the
core is 1 % ins. diameter and 11 8 ins. long. The primary
wire is wound in two layers, about 18 lbs. of No. 16.
Secondary wire , 5 lbs. No. 36 s.s.c. wound in twenty
sectic ns i in. wide. The condenser has 180 sheets of
tinfoil 9 ins. by 9 ins. The inside connections of
secondary sections are not clearly shown.
( 3) “ A. H. E.” (Chadwell Heath ). -Soft iron core ,
* in . diameter and 1072 ins. long ; primary wire, three
layers No. 16 wire ; secondary wire, 5 lbs. No. 38 in six
sections ; condenser, 100 sheets tipfoil 10 ins. by '4 ins.
These drawings are not quite so good, the connections
to primary wire not clearly shown .
( 4) “ W. E. G. ” (Crewe). --Soft iron core, i in. diam.
• eter and 12 ins. long ; primary, 2 lbs. No. 16 D.C.C.
wire ; secondary wire, 4 Ibs. No. 36 s.s.c. wound in four
sections ; condenser, if Ibs. tinfoil, sheets 7 ins. by
5 % ins., connected in three sections. A mercury break
is shown as an alternative to the usual contact-breaker,
and it is mentioned that paraffin -wax should have all trace
of acid removed by sifting into it, while hot, some pow .
dered chalk and straining it.
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( 5) " M. A. C.” (Harrow ). -Soft iron core, it ins.
diameter and 14 ins. long ; primary wire, two layers No.
14 D.C.C.; secondary, 5 lbs. No. 36 D.s.c. in four sections ;
condenser, 150 sheets, 6 ins. by 12 ins. This competitor
states that paraffinwax should not be heated over
100 degs. C.
(6) " T. F. W.” ( Bradford ). --Soft iron core , 7 in.
diameter and 121 ins . long ; primary wire, two layers
No. 16 D.C.C. , 14 lbs.; secondary, 6 lbs. No. 36 D.s.c. in
three sections ; condenser, 150 sheets, 9 ins. by 7 ins.
( 7 ) “ H. O.” (Plumstead ). -Soft iron core, I in .
diameter and 9 %2 ins. long ; primary, two layers No. 14
D.C.C.; secondary, 4% lbs. No. 38 D.s.c. in one section ;
condenser, filty sheets of tinſoil.
( 8) “ H. C.” (Tewkesbury ).--Soft iron core, 1 % ins.
diameter and 13 ins. long ; primary, 1 % lbs. No. 16 ;
secondary , 7 lbs. No. 36 D.s.c. in one section ; con
denser, 150 sheets tinfoil 8 ins. by 8 ins. The insulation
of the secondary wire is with shellac varnish, no paper
being placed between the layers of wire. This would not
be good enough , and the secondary winding would soon
break down .
(9) “ H. W.” (Balham ).- Soft iron core, 7s in. diam
eter and 7 %2 ins. long. The primary winding is three
layers of ordinary bell wire, and the secondary is given
as six layers of cotton -covered wire . This would not be
sufficient for a spark of 4 ins.
Lectures on Works Manage
ment ,
E are pleased to be able to announce that the In
prising enough to arrange for a series of leć .
tures on Works Management,” to be delivered by Mr.
A. N. Barker, Wh.Sc., B.Sc., B.A. , who is well-known
as an expert in this subject . There will be six lectures in
all, and , after each lecture, Mr. Barker will deal with any
questions which may be asked by the audience, so that
the fullest opportunity for acquiring information of
specialvalue will be given . The first lecture takes place
at the Westminster Palace Hotel, Victoria Street, S.W.,
on February 5th, and the fee for the course is 12s. 60 ,
The subject is of such great importance to young engi .
neers who desire to rise in their profession, as well as to
those who are engaged in a manufacturing business,
either on their own account, or in any managing capacity,
that it is anticipated a large attendance will result. A
complete syllabus of the lectures, and all further informa
tion can be obtained post free on application to the secre
tary, Mr. Walter T. Dunn, 47 , Fentiman Road , Clap .
ham, London , S.W.

MR. N. MONROE HOPKINS has devised a new electric
clock which is worked by a current from an earth battery
consisting of ten pairs of zinc and copper plates, each
12 ins. by 18 ins., buried in earth at a sufficient depth to
be kept constantly moist. The clock will run until the
plates are destroyed. If desired, it may be operated with
four to six cells of gravity battery.— The Golden Penny.
The largest turbine installation in Norway, says the
Engineer, of its kind is now being constructed on the
River Glommen, which flows through the central and
south -western parts into the Christiania Fjord. The
object of the undertaking is to supply Christiania and ad.
jacent parts with electricity for lighting and motive pur
poses. The falls are estimated to yield 16,000 and
10,000 effective horse-power respectively.
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Lord

Armstrong .

Practical Letters from Our

Readers .
( TheEditor invites readers to make use of thiscolumn for the full
discussion of matters of practical and mutual interest.
Lettersmaybesignedwith a nom -de-plume ifdesired, but the
will name and address of the sender should invariably be
attached , though not necessarily intended for publication . ]
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An Improved Hexagon Gauge.
To the EDITOR OF The Model Engineer.
DEAR SIR, - I send a sketch of angle gauge for filing
up six - sided and eight-sided nuts, which is, I think, an
improvement on that described in your issue of November
Ist . This gauge, unlike the other, can safely be carried

INS

OST of our readers will, doubtless, be sufficiently
conversant with the more important incidents in
M
the life of Lord Armstrong to share the regret
the engineering world has felt at his death , which took
place at his residence, Craigside, Rothbury , Northum
berland, on Thursday, December 27th. We have no
doubt the following brief account of his busy liſe, which
we extract from our esteemed contemporary, Engineer
ing, will be of interest.
William George Armstrong was born on November
26th, 1810, and he had, therefore, lived to the great age
of a month over 90 years. He was the son of Mr. W.
Armstrong, a merchant, of Newcastle on-Tyne. In a
manner almost unique he combined in himself the char
acteristics of the true engineer and the organiser of
great undertakings-a type which never fails to appear in
the front rank. For so many years he filled a foremost
position in the contemporary history of the country , that
the chief incidents of his most successful career are fairly
well known. It has often been told how he was educated
as a lawyer, and, indeed , commenced life as a solicitor.
Fortunately for England, he soon found his true path in
life. He commenced his engineering life as an amateur,
making experiments in his leisure time. These distrac.
tions became so engrossing that the dry practice of the
law soon grew distasteful, and he determined to abandon
it as a profession , and cast in his lot with the mechani.
cal pursuits which had for him so engrossing an interest.
There then existed a small engineering works owned by
Messrs. Donkin, Cruddas, Potter, and Lambert, who con.
ducted an unpretentious businesson the Tyne at Elswick,
a spot where, years after, Lord Armstrong told a meet
ing of naval architects that he used to fish for salmon in
his youthful days. In 1847 Armstrong officially joined
this' firm , and his energetic presence soon wrought a
change in the practice of the works. His experiments had
been largely in the direction of the application of hy
draulic power, and it was to the extension of machinery
of this nature that the enthusiastic new partner devoted
his energies.
Lord Armstrong was an enthusiastic worker in the
more recondite branches of physical research, but much
of his investigations in this field is unknown beyond a
very narrow circle. He had also unerring judgment in
selecting those who were to collaborate in building up the
immense business of which he was the chief ; and, above
all, he had the good commonsense to allow those who
were worthy of taking leading positions to be remunerated
in accordance with their deserts. It is, perhaps, to the
wise liberality he displayed in the latter respeci that the
phenomenal success of the great Elswick firm is, above
all else, due. That he was a hard worker need , perhaps,
hardly be mentioned ; and he had also that great faculty
of mental concentration , without which so much hard
work runs to waste. His one defect as an engineer was
that he had little giſt of draughtsmanship ; but his rich
natural endowments in all other directions, together with
his amiability, tact, and strong commonsense, rendered
this somewhat serious defect for most engineers of small
ultimate consequence, for he always obtained most hearty
co - operation from all who worked under him.
The events of the Crimean War caused him to turn his
attention to that branch of engineering construction in
which he has won most fame. But the subject of gun
construction is of too vast and intricate a question to be
recapitulated herein, and we need only add that the
events of Lord Armstrong's life prove in a brilliant man.
ner the uses and advantages of a career spent largely in
work of an experimental nature.
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in the waistcoat pocket, as is necessary with most men at
the vice. It contains a hexagon , octagon , and square
H. C.
angle gauge. —Yours faithfully,

The Model Steamer " Turbina. "
To the EDITOR OF The Model Engineer.
DEAR SIR , -I should like to pass a few remarks on
the boat designed by Mr. Buck in your December ist
issue.
In the first place, I think he would lessen the friction
very much by having one ( piston ) valve to control both
cylinders, as below . The sketch shows the positions of
EXHAUST

STEAM

PISTON

PISTON

EXHAUST
PISTON VALVE
AT TOP OF STROKE
SINGLE - ACTING CYLINDERS
(IN ONE CASTINO )

the two ports and the steam -way. The piston valve'is
shown at the (top) end of its stroke, with the full pressure
of steam entering the right and exhaust issuing from the
left cylinder. Cranks are opposite each other. The en
gine casing could be done away with, as it only adds
weight , an item which is very important in models of
this class.
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In my opinion, a better plan for the propellers would
be to have two shafts and two engines, cylinders } in .
bore, in . stroke, setting the cranks of the one engine
at right angles to the other's and gearing the shafts to .
gether. There would be no dead centre , and , conse
quently , a very even turning movement on the shaft.
The boiler is a very good design, but might be im
proved by another drum at the opposite side to aid the
circulation.
There are also other improvements I
should suggest, such as a turtle -back bow , a stern enter
ing the water plumb, which would look better and also
be more like the realvessel. - Yours truly ,
R. L. S.
Glasgow .

the screw comes make a hole through the centre of the
rim . Then put the valve and screw through the two
holes, and screw up the nuts tight. You then have a
tyre that will stand some considerable wear, -Yours
W.HUMPHRY.
truly,
Camberwell.

A Thrust Block with Ball Bearings.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -- A few weeks ago I saw in your journal a
design for a ball bearing thrust block for small launches.
I enclose a rough sketch of another type, which some
readers might find useful. In this A is the shaft, B and

How

to Make a Single Tube Tyre into a
Double One .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , –Having made a successfuljob ofmy cycle
tyre, I thought perhaps some of your readers would be
glad of this information .
My machine is an “ American ,” fitted with the
“ Indiana " single tube tyre ; they were stuck on the
rims, and after considerable wear the tyre became too
large , and so worked round the rim , pulling out the valve.
I could , with difficulty, put another one in , but the job
was to stick the tyre on again to stop it from working
round and so pulling out the valve. I therefore resolved
to make a good job of it, and turn it into a double tube
tyre. The first thing I did was to make a cut 3 ins. long
on each side of the hole the valve came out of lengthwise,
and with a tang of a file Imade eightholes along each side
of the cut and 7 in . from the edge. These holes are for
lacing up the outer cover after the inner tube has been
put in . A mohair lace serves very well for this purpose,
the tang serving to force them through the holes made
in the outer cover.
BBEA
Now on the further side of the cover, opposite the cut
just made, make a small hole, and get a piece of brass
wire, & in . diameter and 1 in . long ; file one end down
for 48 in . along its length to 3-16ths in . diameter.
Now get a brass washer about 38 in . diameter, and
fit it on the part of the wire just filed down, and burr the
end over, forming a rivet ; then file all the edges so they
do not cut the inner tube.
Now cut a thread on the other end up to a %8 in . of the
head , and make a nut to fit. Then get a length of inner
tubing , according to the size of tyre. (My tyre is 28 ins.
by 158 ins., which requires about 7 ft. 6 ins. by 1/2 ins.
diam ., which cost 35. 3d., and one Dunlop valve at is.;
costing in all, with solution and canvas, 4s. 9d .) I then
made a very small hole, 6 ins. from one end, and fitted
the valve in .
I next turned both ends inside out for 2 ins., and with
a piece of glass paper I rubbed off the white surface. I
then solutioned them and left them until the gloss had
died off, that is when the solution has its best sticking
powers.
I then turned them back again and put them between
two clamps , leaving them for about six hours, when they
will stick firmly together. To make sure they do not come
undone, tie them up with a piece of tape. Now get a
piece of canvas , 6 ins. long and 272 ins. wide, and well
solution it and one end of the inner tube, the one farthest
from the valve. Stick them together, leaving 2 ins. over
lapping the tube ; and %2 in . from the end of the canvas
lapping the tube make a small hole to fit over the
valve. This is to form the tube all the way round. Now
put the inner tube in its place by pulling the tube through
the outer cover with a piece of string. Then lap the can .
vas over the valve, and lace up the outer cover. Force
the head of the screw through the hole in the outer cover
opposite the valve. Put the tyre on the rim , and where

B

C

А

C two steel collars on shaft, E a bracket fixed to boat.
The collars and bracket have each a V groove turned in
them . One side of the bracket is used for going ahead,
and the other for going astern .
The bracket E has a hole in the middle, large enough
to allow plenty of freedom round the shaft, which , of
course , must not touch it. It will be seen that a part of
the shaft is left large, and a screw thread run on it. This
is to enable one of the bearings (C ) to be adjusted to cor
rect position, where it is then fixed by means of the back
G. GRIFFITHS.
nut Ď . - Yours truly ,
Hinckley .
Making Permanent Steel Magnets.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -I am going to make two magneto
machines to ring bells , but owing to the difficulty of
getting steel magnets of the desired shape and size , 1
should prefer to make my own. I have a dynamo which
would furnish 50 volts and 10 ampères. Can any of
your readers tell me whether this current would be strong
enough to magnetise a horseshoe 10 ins. by 1 % ins. by
12 in . ? What would be the simplest and best method of
coiling the wire, for how long should the current be
passed , and what gauge of wire should be used ? Infor.
mation on this subject, would , I think, be of interest to
H. L. R.
many of us. - Yours truly ,
Northampton .

A Magnetic Mystery .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , - I think that the cause of the phenomenon
reported under the above head, in your January Ist issue,
is, that when the keeper is placed across the poles of the
magnet all the lines of force do not at once take up their
new path , which lies through the keeper, but require a
certain time to do so , on account, no doubt, of their
mutual repulsion, and the re-arrangement of themolecules
of iron in the keeper.
Therefore, since the force which holds the keeper to
the poles of the magnet is directly proportional to the
number of lines of force passing through it , this force
does not at once attain its full value, but rises to it
gradually, so that the weight which the magnet will sup
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A Workshop Difficulty .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , - In reply to W.P.A. I had the same thing
to contend with in my own shop, which is at the top of
my garden and under some trees, but since I lined it
with tongued and grooved matchboards I have not been
troubled with insects ; besides, it is much more comfort.
able.
Has W.P.A. got his shop raised above the
ground ? If not, I should advise him to do so . I have
mine resting on brick columns, 12 ins . high , and the soil
underneath for 6 ins. was taken away and dry ashes put
in its place, with the result that my floor is dry and free
E. M.
from damp. - Yours truly,
Wolverhampton .

Queries

and

sectional area of metal exceed slightly the area of field -magnet cores.
(?) The armature stampings appear to be made for a ring armature .
For a drum armature it would be better to have slots, 9-3ands in .
wide a nd 7.16ths in. deep ; and the hole in centre, for shaft, not more
than 1 in. diam . If the armature is already built up and fixed to
shaft, it may be used . The machine willprobably have to be run at
a higher speed thanwould be necessary if the alterations suggested
are made. Wind the armature with 3 lbs. No. 12 D c.e. wire, six
turns in each slot ; and the field-magnets with 16 lbs. No. 14 D.C.C.
wire, and connected as a shunt machine. Speed from 1,500 to 2000
revolutions per minute.
[27488) Manchester - Type Dynamo. T. H. ( Fratton ) writes :
Please state the proper amount of wire for a Manchester-type
dynamo to give about 25 C..p . at 25 volts. to be made of wrought
iron , as shown in sketch. This machine is intended for lighting
about 25 C.-P. at 25 volts. Please give dimensions. I see there is
one in a back number of The Model ENGINEER, but the field
magnet cores are flat and I want to use round iron ifpossible.
The Manchester-type dynamo is not large enough for the output
required. The armature should be 34 ins. diam . with 16 slots and
21 ins. diam . inside. It maybe wound with 1 lb. No. 21 D.C.C. wire.
The field -magnet cores should be 1 ins. diam ., and the pole -pieces
74 in. thick, The poles should extend further round the armature, as

7 "

3

port at the commencement of the experiment, is less than
the weight it will support at the close.
If the keper be now removed the lines of force again
spread themselves out over a comparatively large area,
and when the keeper is replaced the same process takes
A. FIEPWORTH.
place . - Yours faithfully,
Manor Park .

Replies .

Queries on subjects within the scope of this journal are replied to
by post under the following conditions : 1) Queries dealing
with distinct subjects should be written on separate slips, on
one side ofthe paper only, and the sender's name should
be in .
scribed on the back. ( a ) A stamped addressed envelope should
invariably be enclosed. ( 3) Queries will be answered as early
ss possible after receipt, butan interval of a few days must
usually elapse before the reply can be forwarded . (4) All
queries should be addressed to The Editor, The MODEL
ENGINEER, 6, Farringdon Avenue, London, E.C.)
The following are selected from the queries which have been replied
to recently :
[2862) Engine for 15 ft. Boat. E.W. ( Lochlomond) writes : I
intend building a double cylinder engire, with cylinders 2 %, ins. by
4 ins . Would you kindly say if this would drive a boat 15 ft. long?
Also, wbat type and size of boiler would be suitable, and if boiler
could be fused with naphtha under compression ? A sketch would
help greatly.
The engine would drive a boat 15 ft. long easily. A vertical
boiler, similar to that shown on page 212 of the September issue, but
* 1 ft. 6 ins. diam. and 2 ft. 6 ins, high , or a boiler like that made by
Mr. James Watt Boulto and described in the October ist issue,
would be just the thing. For full particulars of vapourisers, & c.,
please refer to the " Automotor and Horseless Vehicle Pocket Book,
published by Messrs. F. King & Co. , Limited , 62 , St. Martin's
Lane , Charing Cross, W.C.
( 2892 ) Steam and Exhaust Ports. J. S. writes : Could
you give me sizes and distances of ports and exhausts for cylinder,
i in . by 2 in. ? also another, in. by it in. ?
For 1 in. by 2 in. cy inder make the steam ports 12 in. by 3-32nds
in .; exhaust ports, ým in. by 3-16ths in. For the } in . hy it in .
cylinder : steam ports, f in. by 1.16th in .; exhaust port, 1 in. by
in .
( 2894) Model Yacht. J. S. ( Ibrox ) writes : I am going to
make a small yacht like that described in The Model ENGINEER
for 1899. Twenty -nine inches is the length over deck. What height
should the mast be, or what is the proportion for masts of model
yachts ? Would you also tell me the size, or the proportion , for
the towsprit ? The yacht is to be cutter rigged .
If you refer to the model shown on page 91, of Vol. II , the mast
should be 37 ins. high from deck ; ' bowsprit 14 ins. long, and
projecting from point of bow 7} ins.
(2748A] Plating Dynamo. T. H. (Fratton) writes : Will you
please state the size and quantity of wire required for an undertype
dynamo to give out 6 volts and as many ampères as possible, for
plating? The field -magnets are 6 %, ins. by 574 ins. by 15. ins. thick ;
tunnel, 34 ins. diam.; and yoke, 1 in . thick by 7 ins. square ; drum
armature, 3 ins. by 638, with 16 sections | in. deep by 7 •16ths in.
wide. If you think castings are not suitable, pleaże state dimen.
sions of a machine to give an output of from 60 to 70 ampères at
6 volts.
If the castings for the plating dynamo are of good softiron, the
output required could be obtained, viz , about 400 watts. There are,
however, iwo slight improvements that might be made. (1 ) The
thickness of yoke-piece should be increased to 174 ins., to make the

HON
k No. 2748
83"
shown by sketch, which is modified from your drawing. The exten.
sions may be of cast iron,screwed to the flat bar of 2 ins. by 4 in.
wrought iron . Wind fields with 4 lbs. No. 22 s.c.c. wire . Speed,
about2000 revs. per minute.
( 2984 ] Vertical Boiler. W. St. J. M. writes: Will you kindly
send me drawings and particulars of a vertical steam boiler to supply
steam to a horizontal engine, bore of cylinder 1 % ins., and stroke
2 ins.? Please give dimensions, and also show where to place
fittings.
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Diameter of boiler, 7 ins., height, 14ins., of solid drawn copper
tube 3-32nds in, thick,with inside firebox, 6 ins. diam . and 7 ins.
high, and one central flue, if ins. diam . Working pressure about
50 lbs. per square inch .
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(2993) Dynamo to Suit h.-P. Engine. W. J. H. (Farn .
ham ) writes : Would you kindly inform me if a fh.-p: steam engine
( 2-in . bore) would satisfactorily drive a dynamo of about 35 volts,
4 or 5 ampères ? Would it drive one larger, and what would be the
utmost capacity of the largest dynamo it would drive, and steam
pressure required ?
The engine would drive a dynamo giving out about 200 watts, but
whether it would do more depends upon the brake h..p . the engine
will develope and the efficiency of the dynamo and belting. Steam
pressure, 100 lbs . per square inch .
(2983) Electric Light. W. (Forest Gate) writes : What is the
smallest current from either battery or dynamo that will emit a
white spark at the points of two carbons, such as used with arc
lights ?
About 4 or 5 ampères will give a small point of light, but not
a spark. The carbons should be pointed as sharp as a pencil and
just touching. To produce an arc requires 40 to 50 volts.
Queries from the following readers have been received up to the
time of going to press, and will be answered in rotation. " Queries
received after this time and up to the date of issue will be notified
in the samemanner in the next issue :
A. G. (Middlesbrough), W. J. (Newcastle-on-Tyne), C. H. S.
(Limerick), P. P. H. (Dublin ), T. A. V. (Camberwell Green), S. M.
(Rock Ferry), F. B. (Hull), S. B. (Downend), A. B. (Bolton-le.
Moors), E. N. (Ripon ). S. W. (Woodley), T. H. (Darlington),
C. D. M.(Hayes), H. K. (Farsley) O. F. (Conmel), C. E. T. (Bir
mingham ), R. C. (Woolwich), W.H. (Sandy), J. P. (Southend -on.
Sea), T. E. W.(Sevenoaks), W. B. (Plymouth), A. A. C. (Kensal
Green), E. J. P. (Hackney), D. W.(Longsight), G. F. (Leyton .
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changº, Friargate, Derby. To judge from a photograph of a
finished machine its appearance is excellent,and an examination of
the working drawings shows that the very limit of compactness must
have nearly been reached. The following brief details will, we think,
show our readers that the thing is worth their investigation . It is
stated that the motor will drive an ordinary bicycle at twenty miles
per hour, the motor itself having an output of 1 b.h.p., though weighing only 22 lbs. The cylinder has a bore of 21 ins., the piston
making a 3-in . stroke. Electric ignition is used, and the adoption of
an aluminium crank chamber ensures a minimum of weight, whilst.
enhancing the general appearance. Long bearings are a feature in
piston pin and crank pin, two piston rings are fitted to piston, and a .
double flywheel - of most compact design - is entirely enclosed in :
crank chamber. It can be applied to anyup-to-date r adster bicycle,
and any good mechanic can build it up with ordinary tools. Com .
plete sets of castings, forgings, and working drawings are sold , or
partsmay be had finished or partly finished , as desired , and the price
appears to us very moderate. Further particulars can be obtained
of the makers, whose address is given above.
A New Design Force Pump.
Model engineers on the look out for a force pump to fit to their
engines, or castings from which to build up this necessary accessory,
should write to Mr. Frank Summers, 88, Cecil Street, Wavertree,
Liverpool. We have inspected a sample pump of his new design.
which has a handsome appearance, being finished in green and
bright brass. The pump is supplied with air vessel and mushroom
valves, is very simple in arrangement,and is supplied in either verti
cal or diagonal form at the same prices. The pump we have seen
has a ram 5-16ths in . diameter, which is a useful size, and we have no
doubt readers of this journalwill appreciate its practical design.

BLACK PRINCE
IIS

Messrs. W. J. BASSETT-LOWKE & Co.'s New Model Loco— “ BLACK PRINCE,” L. & N.W.R.
stone), H. J. (Walthamstow), F. D.(Manchester), T. G. (Newcastle
on - Tyne), L. P. (St. George's Road, S.E.), N. G. (York ),
“ Resistance " ( Islington), R. M. (Colchester), W. H. (Thornton
Heath), A. G. P. (Hurstpierpoint). J. K. H. (Edgbaston), J. H. H.
(Seedley), G.M. (Hastings), J. C. A. N. (Highgate), J. B. (Strat
ford), B. G. S. (Clapham ), H. F. F. (Upton Park), F. W. C.
(Marsden ), A. H. (Halifax), A. J. (Peckham ), G. H. (Pimlico ),
J. P. (Glasgow ), H. S. (Devonport), L. L. (West Hampstead), J: K.
(Wandsworth Road), H. P. (Cavendish Square), W. A . "(Åber
choider), W. L. ( Quarry Bank), H. B. (Cartmel Fell), P. G.
(Brixton ).

Amateurs ' Supplies .
( The Editor will be pleased to receive for review under this
heading, samples and particulars of now tools, apparatus,
and materials for amateur use.)
Motor Bicycles for Model Engineers.
Since the first appearance of a motor bicycle someyears ago this
type of machine has gradually come into favour, and by reason of
its comparative simplicity, the small amount of space it occupies,
and its general handiness, ought to find more votaries still amongst
amateurmechanics in the future. Our attention is called to the
Simplex Motor Bicycle , castings and other details for which are
being put on the market by the inventors, the Chicago Cycle Ex

New Goods for Model Railway Owners.
Ownersofmodel railwayswho think ofadding to their motive or roll.
ing stock departments, will be well advised in communicating with
Messrs. W. J. Bassett-Lowke & Co., 18-20 , Kingswell Street,
Northampton, with respect to some very interesting new models
they are placing before the public . The most important of these is
a really creditable representation of the
Black Prince,"
L. & N.W.R. locomotive and tender, with slide-valve cylinders and
reversing motion, which is deserving of great praise as a genuine step
in the direction of more realistic model locos. tban have often been
supplied by professionalmodel-makers. Our remarks, however ,may
well go a little further than this, as,after a practical trial of a sample
engine, we are able to commend its good running ability . In this
respect we can endorse the opinion of one of the happy purchasers of
a similar engine, who writes : “
The appearance is most realis
tic, and it works splendidly : With only four burners going, and
running light with tender only , it ran without a stop for 40 minutes,
and covered over 3000 yards. The way in which it keeps the steam
up is surprising. The above was on a track with many curves and
points ; on a straight track it would doubtless do far better." Our
own trials of the engine were conducted on a bare wood floor, with
out a track, and it was consequently difficult to give the model a
reasonably long run, owing to the swerving of the bogie ; neverthe
less, a good speed was rapidly attained. The price of the engine
and tender complete with steam gauge and gunmetal syphon is
£ 4 os., or £ 4 without these accessories, so that it is obvious
that the model is worth an investigation . Messrs. Bassett-Lowke
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and Co. have not exhausted their resources in the production of this
engine. They send us also for inspection a model corridor coach,
mounted on bogies, and suitable for running with the above
mentioned loco. We are glad to be able to give our readers some
idea of the appearance of this carriage in the adjoining illustration ,
and need, perhaps, only mention that it can be had either painted in
the ordinary sty e, or, for a slightly higher figure, can be supplied
picked
L. & N.W.R.
colours,
makingReaders
it specially
runningout
within the
Black Prince
" model.
are suitable
referred for
to
the useful catalogue, issued by the firm , which can be obtained on
sending four penny stamps, for further details of these and other
excellent models.
Tool Grinding Made Easy.
Weare pleased to be able to draw the attention of readers to the
excellent grinding a paratus supp ied by Messrs. R. J. Edwards
and Co., Sedgwick Enery Works, 374A, Kingsland Road, London ,
N.E., an illustration of the device being shown herewith. The idea
is not simply to do away with the ordinary grindstone ; for although
this machine will undoubtedly supersede the grindstone in the work
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-2 ampères at 5 volts . By the use of this little machine, the cells
are kept automatically charged whilst the car is in motion, and the
trouble and expense of periodically detaching the accumulator for
the purpose of having it recharged , altogether avoided . Mr. Avery's
reputation is an excellent guarantee that the best work and most
efficient design will be fou..d in this -- bis latest production . The
price and any further particularsmay be obtained , or the new cata
logue of this and other specialities, will be sent to readers of The
Model ENGINEER on receipt of three penny stamps.
The Amateur's Arc Lamp.
The “ Bijou " arc lamp, which is here illustrated, comes at a very
opportune moment. It is the amateur's arc lamp par excellence, as
a perusal of the following remarks will doubtless indicate. In the
first place the lamp is small, its overall dimensions being 18 ins. by
6 ins. only . A more important point is the small amount of current
consumed , which is no more than 2 ampères at 35 volts continuous,
so that it is actually within the capacity of a battery current, or of a
small dynamo such as many readers already possess . On the other
hand, if more light is required a larger current can be made use of,
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MESSRS. W. J. BassetT-LOWKE & Co.'s MODEL CORRIDOR COACH .
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MESSRS. R. J. EDWARDS & Co.'s
GRINDING APPARATUS.

THE “ FULMEN " ENCLOSED DYNAMO.

shops ofmany amateurs, it possesses advantages which will make it
a necessity, with or without itsmore old -fashioned competitor. The
apparatus consists of a metal drum , upon the circumference of which
is stretched a strip of emery or corundum c'oth , this being kept tight
by means of a clip and spring, which hold the ends of the strip
and eliminate any danger of " Aying." Strips of any desired grade
of coarseness can be readily fitted or exchanged for a worn-out
piece in a minute or so, so that one wheel serves the purpose of
several differently graded solid emery wheels, and the advantages
of an easily renewable grinding surface, fine or rough , which always
runs true, need only to be mentioned to be appreciated. Emery is
recommended for generaluse, and corundum , which is much harder
and slightly more expensive, for tool grinding. The strips of cloth ,
cut to proper size, are supplied by the firm in packets of a dozen . It
hould be mentioned that this grinding apparatus is intended for use
in a lathe, and is therefore mounted on a spindle having projections
at one end to take the catch-plate pin. Prices and full particulars
of the various sizes stocked will be sent to any reader mentioning
this journal.
The “ Fulmen " Enclosed Dynamo.
A new enclosed dynamo, of unique design, bas been put on the
market by Mr. A. H.Avery, Fulmen Works, Tunbridge Wells ; and
this little machine, which is named the “ Fulmen ," is shown in the
-accompanying illustration. From this, the compact nature of the
design can readily be seen , and it is hermetically sealed in a cast-iron
case, and is dust. and water proof. It is adniirably suited for the
special purpose for which it has been made - namely , to be driven
direct from the wheel of a motor- car ormotor-cycle, in order to keep
up the charge in the cel's used to supply current to the electric ignit.
ng arrangements . For this reason it is supplied with a rubber
riction pulley on the shaft; and its output is also suitably calculated

THE “ BIJOU ” ARC LAMP,

or a number of lamps run in series from an electric lightmain . Suit
able resistances are supplied for running, say, a single lamp off a
100-volt circuit, or other suitable arrangements, at low prices. The
lamps are fitted with opalescent globe, and are of particularly neat
appearance. Adjustment is effected by means of a screw operated
by a screwdriver from the outside, withoutremoving the case ; and
the makers - Messrs. Marshall & Woods, 2, Gray's Inn Road, Hol.
born , London - state that it compares very favourably with enclosed
lamps for cost of running. The firm also supplies a number of other
high-class electrical accessories, medico-electrical specialities and
items of interest to amateur electricians, particulars and prices of
which may be obtained on application to Messrs.Marshall & Woods
at above address.
A New Model High - Speed Electric Light Engine.
We show in the accompanying photograph a new model high-speed
engine, which has been introduced by Messrs. Kingscote Bros. and
Williams, Clifford Street, Patricroft, Manchester. One of these
models was exhibited at the recent conversazione of the Society of
Model Engineers, and from a careful examination we have no hesi
tation in describing it as a really high-class production , accurately
representing in design and detail the most modern engineering prac.
tice , and having the additional advantage of being built for hard
running as well as handsome appearance. We feel sure that many
of our readers would be glad to build such an up-to -date model, and
Messrs. Kingscote Bros. & Williams are prepared to supply draw
ings and sets of castings for this purpose, particulars of which may
be had on application , enclosing stamp for reply. We append some
information as to the constructional features of this engine , which
will doubtless
be of interest. Case-hardened hexagon nuts are used
throughout, there being lock-nuts on main bearings and connecting .
rod brasses. Theworking surface of the cylinder is equal to the stroke
of the piston ,which prevents any possibility of forming a ridge. The

February 1 , 1901.

The Model Engineer and Amateur Electrician .

ports are cast in the cylinder . The top ofthe frame forms the bottom
cover for the cylinder, to whichloose brass neck bush andglandare
fixed forpiston-rod. The frame is machined on all working surfaces,
thus obviating the necessity of fitting. The piston-rod is made of
the best mild steel, with crosshead forged on , fitted with split
brasses and wedge for taking up wear . The piston is made of cast
iron , fitted with two cast iron rings turned throughout. The con
necting-rod is made of bestmild steel, with best caststeel crosshead
pin pressed in,thereby addingstability to the fork of the rod . The
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and fitted into machined journals. Special care has been taken
with thebearing surface, these being over one-third the length of
the crankshaft, hence ensuring great durability. Eccentric rods
best steel stampings. The flywheel is of solid cast iron, machined
on the bosses and rim . A steel column extends from the frame to
the base, giving great support to the cylinder. Attached to the
column is a movable splash -guard, which prevents oil from flying
about. There is also a splash-guard fixed to the end of the base,
which catchesanyoil from the eccentricsand drains into the base

MESSRS. KINGSCOTE BROS. & Williams' MODEL HIGH -SPEED ENGINE.

big end brasses are arranged to enable of taking up wear. The
crank pin is lubricated by a pipe running down the rod from the
crosshead pin , to which is fixed an oil cup to receive
oil. Another
cup is fastened to opposite end of pin to feed crosshead pin. The
crank is made of thebest mild steel and the webs are machined up
out of the solid . The flywheel is keyed on to the shaft andkeyway
machined in same. The main bearings are of the best gunmetal,

from which is attached a draining-off pipe. From the illustration a
very ingenious form of lubrication may be seen from which the main
bearings, slide, crosshead, and crank pin are lubricated , the flow of
oil being adjustable by a cock for each pipe. The engine is fitted
with a very sensitive shaft governor. As readers of this journal are
well aware, it is essential that steady running should be obtained for
electric lighting purposes. To ensure this end the makers have de.
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signed a very simple and effective shaft-governor, the arrangement
of which can be plaioly seen by accompanying illustration. Messrs.
Kingscote Bros. & Williams will be pleased to quote prices of the
finished engine, with or without gover or ; or of the castings and
forgings which , as stated above, are supplied with accurate working
drawings. It very often happens that amateurs may not have
the necessary tackle for certain parts of machining, in which case
they will be prepared to supply separate machined parts at
moderate cost. It may be pointed out that this is not strictly an
electric light engine, owing to the fact thatreversing gear is attached.
This gear is, however, added so that the enginemay be used either
for dynamo driving, or for launch or otherwork where reversibility is
required . The engine shown in the accompanying photograph
developed f-h.p . at 2000 revolutions perminute with a steam pressure
of 55 lbs. Its total weight — including cast-iron base - is 40 lbs.;
and the cylinder is 2 ins. bore by if ins. stroke. This firm make a
speciality ofmodel electric light plants, and also intend adding other
high-class models to their list.
The “ Star ” Lathes.
The " Star" foot and power lathes,made by the Seneca Falls Mfg :
Co., of Seneca Falls, New York , U.S.A., are well-known as good
examples of high -class American tool practice. Weshow in the
accompanying illustration one of the latest types of “ Star" foot
lathes, which is admirably adapted for model-making and other pre
cision work . These lathes are made in varying sizes, ranging from
a 46-in . bed - taking 24 ins. between centres — to an 86 -in . bed - taking
60 ins. between centres. The smallest size swings a piece of work
ins.the
diam
. oversize
the swings
bed (equivalent
to . 4 over
% -in .the
height
centres),
and
largest
11 ins. diam
bed. ofThe
head
stock
has
a
hollow
spindle
running
in
phosphor
bronzedrilling.
bearings,with
end-thrust ball bearings, to reduce the friction when
The
cone pulley has three speeds, and in conjunction with the back gear
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Reduction in Prices of Pittler Lathes.
We are informed by the Pittler Company, 144, High Holborn ,
London, W.C., that in consequence of the larg=ly increased manu
facturing facilities of their works, they are now enabled to make
substantial reductions in the prices of their well-known lathes. For
instance, their smallest lathe, formerly priced at £ 22 , is now reduced
to £ 20 10s., while their " B2" lathe is now only 635. Needless to
add, the reduction in price is not accompanied by any deterioration
from this firm's high standard of quality .
A New Phonograph .
The Universal Electric Supply Company, 47, Crosscliffe Street,
Moss Side Manchester. announce that they bave now issued a
special “ Phonograph Supplement" to their catalogue, which will be

sent post free to MODEL ENGINEER readers on application. A
special line in this section is the phonograph illustrated herewith ,
which is listed at a moderate figure, but is stated to be equal in
clearness and power to instruments previously sold at six times the
price. This machine possesses the advantage that it will make
records. The illustration shows it complete with case, and it will
be readily seen that the appearance of the instrument is all that can
be desired .
Catalogue Received .

X
ROSTERED
"NEWMO
DE

L

"DESIGN PATENTED

six different spetds can be obtained . The tail stock has a steel
spindle , with self-discharging centre ; and it also bas an adjustable
side movement for turning tapers. The saddle or carriage can be
locked to the bed when using the cross feed. The compound slide
rest has graduated base, and is capable of fine adjustment. The
automatic cross and longitudinal feeds are actuated by a phosphor
bronze worm on the lead screw ,which is splined , and for all work ,
except screw -cutting , it simply acts as a feed rod ; and therefore the
onlywear on its threads is in screw -cutting. The feed may be thrown
in or out of contact by simply turning a hand nob in the apron, and
will feed in or out, right or left, cut screws right or leſt, or may be
thrown out of gear entirely by moving a lever in the head stock
without changing the motion of the foot or driving power. The lead
screw is steel, U.S. standard thread, and is provided with an open
and shut nut, which is thrown in or out of contact by means of a
cam lever in the apron . If desired , it can be furnished with either
Whitworth or metric lead screws, in place of U.S. standard, at same
price. The lathewill cut all standard threads from 3 to 64 inclusive ,
wthout compounding thegears, and nearly all threads by compound
ing them . The patent foot power consists of double treadles, with
a walkingmotion ; the treadles are movable, and work independently
of each other, each being connected at opposite ends of the driving
wheel shaft in such a manner as to produce a strong , positive, and
continuous power. It can be started or stopped instantly , and may
be operated with both feet sitting, or one foot standing, as desired .
Each lathe is provided with a centre-rest, follower-rest, two point
centre, a full set of change gears, and necessary wrenches. All small
parts liable to be bruised are case-bardened . When desired , block
ing pieces can be furnished , at an extra price, to raise head and tail
stocks, and tool nost to increase the swing of either size lathe by four

John Jones, Carlyle Works, Church Street, Chelsea, London ,
S.W. - This firm of sanitary specialists send us their new catalogue
of drain testing and clearing appliances, which may be of interest to
some of our readers. The catalogue is neatly bound , well-printed,
and fully illustrated, and contains particulars of many of the most
up-to -date appliances for the purposes already indicated. Smoke
generating machines, drain -pipe stoppers, clearing appliances, etc.,
are amongst the items listed , and readers who are interested can
obtain further particulars on application. The Model ENGINEER
should bementioned when corresponding.
Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bear the sender's nameand address. It
should be distinctly stated , when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 6s. per
annum , payable in advance. Remittances should be made by Postal
Order.
Advertisement rates may be bad on application to the Advertise
mentManager.
How to ADDRESS LETTERS.
A correspondence relating to the literary portion of the paper,
and all new apparatusand price lists, & c ., for review , to be addressed
to THE EDITOR, “ The Model Engineer," 6, Farringdon Avenue,
London
, E.C. dence relating to advertisements to be addressed to
All correspon
the ADVERTISEMENT MANAGER, " TheModel Engineer," 6 , Farring .
don Avenue, London, E.C
All subscriptions and correspondence relating to sales of the paper
to be addressed to the publishers, Dawbarn & Ward, Limited ,
6, Farringdon Avenue, London, E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 12, Cortlandt Street, New York, U.S.A., to whom
all subscriptions from these countries should be addressed.
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Model Light Draught Saloon

Passenger Steamer .
By “ SARDONYX .”9)
model yacht club ponds throughout the Kingdom ,
and has been much interested in the various craft
brought out for a cruise in their native element, in none
of these has he yet seen a model of the type of steamer
to be described in the following article, and he hopes that
the description will so far interest the readers of your
magazine as to induce them to construct a vessel of this
class.

A.I.MECH.E.
PUBLISHED
TWICE MONTHLY.

The dimensions of the boat are :-Length , 5 ft.; beam ,
872 ins.; and depth (exclusive of saloons), 54 ins. Some
idea of the relative parts will be gathered from the draw .
ings in Figs. I and 2 .
Beginning with the hull, a block of red or yellow pine,
5 ft. by about 9 ins. by 5 %2 ins., is required ; the latter
for preference , and it should be without a knot or flaw of
any kind. Cut out the shapeof the two ends first, making
the lines as easy as possible from boiler space to bow ; then
beginning about i ft. 6 ins. from the other end, make the
after run to the stern in nice sweeping curves, afterwards
with care hollowing out to a thickness of about 18 in . for
the sides, and increasing to %2 in . round the bottom and
at the extremities. Test in water until it floats evenly .
Prepare a slip of wood , y8 in . by 72 in ., half round on one

Fig . 1. - MODEL SALOON PASSENGER STEAMER.
Scale : r in . = 1 ft.

Great speed is not one of the points aimed at ; but to
design a useful model graceful in her element, easily
constructed, and having simple machinery to which
access can without difficulty be had, have been the
chief objects, in addition to the not unimportant one of
a good length of run without being re energised.
The vessel is a model of a type of passenger steamer
to be found principally on the Firth of Clyde (noted for
its elegant feet of pleasure steamers, unequalled in the
world ), the Bristol Channel, and other waterways. A
model of one of these , built in leisure moments , is al
somewhat larger
most completed by the writer, but
than that presently to be described, although the methods
of construction were, with some few modifications,
identical.

edge for the bead B (Fig. 3), and fix on all round with the
ordinary domestic pins — a stock of which, of various sizes ,
should be acquired to use as fasteners. Another slip ,
72 in . by 4 in ., is similarly fixed as at C right round,
except at the stern, where a carved piecemust be added
to preserve the line round. Still another slip ( D ) of same
size , but about 15 ins. long, is fixed on from bow
to where the fore saloon begins only.
Then the
little raised shelter piece on the bow , if ins. long
by $ in . by 4 in., is similarly fixed and bevelled
off as shown (see Fig . 15 ). A length of brass rod ,
& in . x 3-16ths in . square, is next bent round the bow and
along the bottom to the sternpost, leaving about % in .
over at each end. Fix on by screws, after getting it to
lie close to the wood. Sharpen it from the f-in . bead at
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the bow downwards, and round to the end of the curve
almost, at the forefoot, so that the filed partwill be in the
same place, approximately , as the sides of the hull.
This rod is to prevent damage from collisions, and
counteracts rolling somewhat.
The % in . over at the stern is to carry the pivot of the
rudder, a hole for the socket having previously been
drilled. The sternpost A and rudder B (Fig. 4 ) are
brass castings, as they are less liable to break than wood.
A hole is drilled at a in sternpost to take the shank ofthe
rudder, the top of which is filed square to fit square hole
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hull is now given a coat of good oil paint, well worked
into the wood , and laid aside.
The saloonsare shown in section in Fig . 5. Two pieces
for the top rails ( A ), y8 in . by Ys in . , are required, suffi .
ciently long for both , next the moulding or bead (B )
along the top } in . square and half-rounded , then pinned
to the top rails by very small, fine pins about if ins. apart.
Then the two bottom rails (C ), 4 in . by 3. 16ths in ., are to
be made a little heavier, having to support the saloon
floor. Another piece for the check - rail D , which rests on
top of the sides of hull, keeping saloon in place, $ in . by

Fig . 2. - LONGITUDINAL SECTION.
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in tiller C , and the nut D fixes it in place. The stern
post is screwed to the wood, and a piece of tube ( F ) with
the plate E soldered on is passed through the hull after
the deck has been fitted, then the rudder shank passed
through both and fixed in position, when the plate is
screwed down to deck . The two small holes in tiller are
for rudder chains, which are connected by rods and other
chains to the wheel on bridge. These can , however , be
dispensed with if a simpler method be preferred . The

Iside
(HULLI

с

SALOON FLOOR
Fig. 5 .

4 in ., with top edge chamfered or quarter- round, and
pinned as before to bottom rail. These rails should be
made slightly over their actual lengths to allow for fitting
and emergencies.
The window mullions (E ) should be marked out on a
piece of % in . mahogany, and the rebate cut by the row
before separating. The sizes and where fixed are shown
in Fig . 5. They are first glued carefully in position, left
under a weight till set firm , then fixed with fine pin points
filed off Alush . In making the ends of the saloons the
mullions should be spaced equally over the width at dis
posal, and it is obvious that the width will depend on the
shape of the hull.
The joining -up of the two sides and ends of each can
now be done. The corners are mitred and held by long ,
thin pins, two driven lengthwise and two crosswise into
each top and bottom rail. A little L -shaped brass plate
fixed inside each corner maybe added for strength , and the
saloons painted . It is, perhaps, the wisest plan to give
them their final painting and varnishing before fixing the
windows, which are liable to be smeared by an unsteady
hand.
For lightness, celluloid , as used for photographic films,
is substituted for glass in saloon windows. It is perhaps
not so clear, but it is unbreakable and easier handled, and
does not require putty . It is pinned to the inside of
each mullion .
The floor is next fitted into the after saloon. It is } in .
mahogany, and is carried to a point i ft. 11 ins. from the
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stern and cut off square , the space beyond being left for
engine room . It should be strengthened by two or three
straps of oak, * in. by 48 in . , pinned across underneath ,
then fitted inside the bottom rail, as shown at F, Fig. 5.
The fore saloon is left unfloored for boiler space, and the
ends next the engine are held in place hy a piece of brass
rod, 1-16th in. by 3 16ths in. , in the form of Fig. 6, and
screwed on.
The paddleboxes, as in Fig. 8, are of zinc. The four
sides are cut exactly the same, with a radius of 4$ ins.
Two of them have an open space as shown, and theedges
should be cleanly cut. Then cut a sufficient numberof
strips of zinc i 16th in. wide, and solder these 1-16th in .
apart across the open side of each box inside. Next cut
out the tops, two pieces 16 ins. by 4 ins. wide, and solder
up, using in all operations as little solder as possible to
minimise weight. Leave about 38 in. of the top of each
box over at each end, to be turned under and screwed
to the sponsons or wings for rigidity. The proper
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FORTHCOMING MEETINGS.
The following are the arrangements for the ensuing
meetings of the London Society:
Mar. 4. — Lecture by Mr. D. J. Smith on Motor Cars
Past and Present."
April 2. – Lantern Lecture : “ A Model Engineer's Trip
on the Broads " ; and trial of members' loco
motives on the track.
May 2. — Lecture by Mr. Hy. Greenly on “ The Prin
ciples of Model Locomotive Design ."
CAPITAL FUND.
A number of contributions to this Fund having already
been received , the Committee propose to make some
purchases of tools, books, or other articles likely tc be of
general use to the members. They would be glad to have
suggestions as to what articles would most assist members
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position to fix these to the hull is to place the centre
point on a line at right angles to the centre line of
the vessel, about 2 ft . 9 ins. from the bow , this being
also the position of the centre line of the shaft. The
boxes must have two flat brass loops ( C, Fig. 8) and
four eyes soldered on each side next the deck , as at E.
Two flat catches ( D), also of brass , are screwed in proper
position on the side of the hull, and the boxes hooked
on. The four brass eyes E are to receive pins of brass
wire fixed on bridge, to hold them in place.
The wings or sponsons ( C, Fig. 9) are of ys in. ma
hogany, two of each shape: the triangular one goes
forward and the four -sided one aft. They have bulwarks
pioned on, in. from the edge. Prepare apiece è in. by
is in. (A ), and another piece barely ys in . by ys in .
(B), one edge rounded ; pin the latter flush with the bot.
tom edge ofthe former, then pin this on edge with the
bead just put on down on to the wings, mitreing the
corners on to the after ones. Then pin on a mahogany
hand - rail } in. by 4 in. on top, as shown at D, and screw
the tail ends left on paddle-boxes to under side of spon.
sons. Join the lines formed by the wings, bead, bul.
wark, and handrail by another piece carrying corre
sponding beads, but flat on the side next the box ; pin
those through the sides of the boxes, drilling a hole for
the pin, and rivet the end inside. To fix the sponsons to
the hull, make eight small hole and - slot plates, as shown
at E ; screw these flush to the bull, and eight small round
head screws are fixed in the hull- side of the sponsons to
engage them .
( To be continued . )
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in their work. The purchase of tools for lending to mem
bers will form a step towards the ultimate establishment
of a permanent workshop for the Society , and the Hon .
Secretary would, therefore, be pleased to have further
contributions to the Capital Fund for this purpose .
PROPOSED SUMMER LAUNCH TRIP.
It is proposed to arrange a launch trip on the river for
a Saturday afternoon, probably in June next, when the
attendance of the lady friends of members will be specially
invited. It is estimated that the cost, to include tea, will
not exceed 5s. each . Further particulars will be an
nounced in due course . This outing will be an additional
fixture, and not in place of the usual day excursion to an
engineering works.
THE NEXT CONVERSAZIONE.
The next annual conversazione will take place in
November. Will members who are preparing models for
exhibition on this occasion kindly note ?
STATIONARY AND MARINE MODELS.
Messrs . A. Loebl and W. Bashford have been deputed
by the committee to report on the best means of increas
ing the interest of members in the construction of sta .
tionary and marine type model engines. It is probable
that a boiler will be built by the Society for the purpose
of testing models of this kind under steam at the ordinary
meetings.
ADDITIONS TO THE LIBRARY,
The following books have been added to the library :
“ The Incandescent Lamp," by G. S. Ram , presented
by Mr. Rompler ; and “ First Principles of the Locomo.
tive,” by Michael Reynolds, presented by Mr. Hy.
Greenly .
THE JANUARY MEETING .
At the meeting held at the Memorial Hall, Farring .
don Street, E.C., on Monday, January 14th , Mr. Perci.
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val Marshall presiding, there was a good attendance of
members and visitors. After the formalbusiness and the
election of new members had been disposed of, the
Society's model railway track was fitted up, and a num
ber of interesting trials of members' engines were made.
Mr. E. L. Pearce's loco was given a first run, after having
recently been painted and overhauled generally ,and gave a
very satisfactory performance. A model “ Black Prince,"
built by Messrs. Bassett-Lowke & Co., was shown work .
ing by one of the visitors, and was generally adınired.
Mr. Smithie's two locos again had a trip on
the track , and increased the previous favourable impres sions they had made. Other exhibits on view included
Mr. Hy. Greenly's model locomotive fitted with a
vapourised methylated spirit burner ; a model locomotive
built by Mr. C. Rompler, which had the novel feature of
nineteen tubes, & in . diameter, in the boiler, and proved a
splendid steam -raiser ; and a special type of emery -wheel,
with detachable cover , for amateur mechanics , exhibited
by Messrs. R. J. Edwards & Co.
NOTICE re MODEL TRACK ,
It is specially requested that any member or intending
visitor who possesses a model locomotive, and is desirous
of runring same on the Society's track , shall give notice ,
stating gauge, type, size of cylinders, and any further
remarks about the engine, at least seven days in advance
of the meeting, such notice to be sent to Mr. H. S. Boor
man , 12 , Station Parade, Kew Gardens, S.W., or to
Mr. J. C. Crebbin , 3, The Grove, Muswell Hill, N.,
who will make the necessary arrangements. The next
track night will be on April 2nd .
Provincial Branches.
Edinburgh . - A meeting of the Edinburgh Branch
of the Society of Model Engineers was held in Macpher
son's Hotel, George Street, Edinburgh, on Monday,
January 21st . There was a fair attendance. One new
member was admitted. It was intimated that Professor
F. G. Baily , Professor of Electrical Engineering at the
Heriot-Watt College, had consented to become Hon .
President of the branch .
Mr. J. Bissett exbibited to the meeting somespecimens
of American tools, including sets of steel trammels, plumb
bob, and calipers and compasses, procured chiefly from
Messrs. Churchill & Co., Bothwell Street, Glasgow , the
agents of the makers, the L. S. Starrett Company, Athol,
Mass. The fine finish of the instruments was much ad
mired , and the lowness of the price was commented on .
Mr. Pratt showed a set of dies and also a vice , all of his
own workmanship. It was decided to hold the next
meeting in Macpherson's Hotel on February 4th. Some
interesting exhibits have been promised.-. W . B. Kirk .
WOOD , Hon . Sec., 5 , North Charlotte Street, Edinburgh .
Glasgow . - The usual fortnightly meeting was held
in the Grand National Hall, on Friday, 11th inst., Mr.
James Beith presiding. The minutes of the previous
meeting having been read and approved, Mr. Ashfield
gave the details of a model G.N.R. locomotive engine,
which he is constructing. The details are as follows :
Cylinders , 1 in . bore by i ins. stroke ; bogie wheels,
3 ins. diameter ; trailing wheels, 3 %2 ins. diameter ;
driving wheels, 6 ins. diameter ; tender wheels, 3 ins.
diameter ; length over all, 3 ft. i in .; front plate of fire
box flanged in mild steel plate. The cylinders are made
by F. Summers, of Liverpool. This being all the busi
ness themeeting terminated . — ANDREW LANG , Hon . Sec .
Liverpool. --- Taking into account the large number
ofmodel engineers there are in this district, it is rather
surprising to note what a comparatively small number
have, so far, seen their way to become members of this
Society. As is well known, the success of an institution
of this class depends to a great extent on the number of
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members enrolled, and I trust this letter will be success
ful in attracting the attention of those who have not yet
availed themselves of the advantages offered to members.
The first visit in connection with this branch ( viz., to
the Pumpfields Power Station ) took place a short time
ago, and in addition to this several other important visits
will during the next few months be made, not only to
places in the immediate vicinity, but also , in all proba
bility , to others at a comparatively short distance away .
As our second year will commence on March ist next,
I shall be glad to hear from any readers (whether mem
bers or not) as to what, in their opinion, might be
effected in the way of improving the existing circum
stances, and any suggestions will receive due considera .
tion. - FRED. T. STEWART, 14 , Adelaide Road, Ken
sington , Liverpool.
Ďublin.- The acting secretary of this new branch ,
Mr. T. E. Winckworth , 149, South Circular Road , re
ports very favourable progress . A number of members
have already been enrolled , and the opening meeting for
election of officers, & c ., took place on January 17th .
Further particulars will be reported in due course.
The

Institution

of

Junior

Engineers.
N Saturday, January 12th , a large party ofmembers
of this Institution visited the works ofMessrs . W.
T. Henley's Telegraph Works Company, at
North Woolwich . They were received with every atten
tion, the various processes in connection with the manu .
facture carried on being seen in operation, and fully ex
plained by members of the staff, under whose guidance
the inspection wasmade.
Thebusiness was founded about fifty years ago by the
late Mr. W. T. Henley, and up to the time of his death,
which occurred in 1882, the works were devoted almost
exclusively to the construction of submarine telegraph
cables and underground telegraph lines. Since then the
business widened into other channels, until at the present
day the cables manufactured embrace every type used for
telegraph , telephone , electric light, and electric power
purposes. Many of the huge reels now turned out at the
company's works contain cable of a design which was un
known at the time of the founder's death . Telephone
cables, which were originally made with gutta -percha in
sulation , are now insulated with vulcanised india -rubber,
and hundreds of miles of wire , of the well-known dry
core cable with paper insulation , are produced weekly .
Large quantities of india- rubber and gutta -percha are
always in process of being cleaned and prepared for in
sulation purposes ; each operation is carried on in the
works, the gums being received from abroad in a crude
condition . The company are also manufacturers of me.
chanical goods of gutta percha and india -rubber, includ
ing bosses, golf balls, sheets, hose, tubes, mats, packing,
insertion sheets, & c. The new buildings which have been
erected on the river front, comprise large electrical test
ing rooms, forming an important feature of the works,
each order executed having to pass stringent electrical
and mechanical tests. The greater part of the machinery
is driven by electric power, and every new workshop
opened from time to time is run by this means. The
works themselves give employment to over one thousand
hands, and there is also a large staff engaged outside in
connection with the laying of cables, etc.
At the conclusion of the visit, Mr. Percival Marshall,
chairman of the institution, conveyed the thanks of the
members for the extremely interesting and instructive
morning which had been spent.
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How

to

Make

Experimental

Electrical Apparatus.
By T. G. J.

( Continued from page 63. )
DISCHARGERS.
HE simplest form of discharger is that shown
THin Fig . 5, and consists of a single piece of
3-16ths in . brass rod, 18 ins. long, bent almost into
a semi-circle and having its ends furnished with 7 in . brass
balls. In the centre of the rod is a handle of some insu
lating material, generally glass. Previous to bending the
rod or screwing the balls unto the ends, the socket for
the handle should be made and fixed in position in the
centre of the rod. For this purpose take a l.in. brass
ball and drill a 3-16ths in . hole right through the centre;
push the rod through this hole , and sweat the two together
at the centre of the rod, We now take a piece of 72 in .
brass tubing 1 in . long, and countersink the inside edges
on one end . On the other end sweat a brass ring the
samediameter inside as the outside diameter of the piece
of tubing. The countersunk end of the tube is then
sweated unto the ball already fixed on the rod. The
handle is made of walnut, turned to shape given in
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and may be considered self-acting. It is used for trans
mitting a succession of charges of regulated power. In the
figure , A is the Leyden jar to which the discharger is
attached . B is a socket similar to that used for the insu .
lating handles ofthe formsdescribed above, and is fastened
unto the rod of the jar. Into the socket is cemented the
bent glass rod C ; this glass rod is 38 in . diameter, and of
such length that when bent at right angles in the middle
and fixed in the socket the vertical part is 5 ins. from the
rod of the jar. At the top of the vertical part of the glass
rod is another socket, D , through the brass ball of which
passes the horizontal sliding-rod E. This sliding-rod is
7 ins . long and has its ends terminated with fin . brass
balls . This sliding-rod is connected with the outside
coating of the jar by means of a chain or wire. The dis
charge of the jar will take place whenever the electricity
has attained a degree of intensity sufficient to overcome the
air space between the knob of the jar and the ball of the
discharger ; and by the proper regulation of that distance

*

FULL SIZE .

muninuni
18 FULL SIZE .

A

8 FULL SIZE.

FIG . 5
Fig . 5, and then soaked for a few hours in melted
paraffin -wax , and finally polished.
Perhaps a better plan than polishing is to add a small
quantity of black or mahogany.coloured dye to the liquid
paraffin after the handle has been soaked, and then , tak
ing the handle by the portion which will afterwards go
into the socket, dip it vertically into the paraffin right up
to the fingers. Remove immediately , and allow the thin
layer of wax to set. Repeat this operation a few times
until a nice even layer has been formed, taking care to let
the wax set after each immersion . This treatment will
materially increase the insulating power of the handle
and, at the sametime, give it a good appearance.
Another form of discharger is that shown in Fig. 6 ,
and is known as tongs. Each leg of the tongs is made
from a piece of .in . brass rod, 14 ins. long, and has a
34.in. brass ball fixed to one end. About 5 ins. from the
other end is fixed a handle in the same manner as de
scribed above. To make the joint, bend the ends near
the handles into rings
in . diameter. Now file these
rings on one face until half of their thickness has been
filed away ; place the flat surfaces together and push a
large, round head brass or copper rivet through the hole
in the rings, and rivet the two together. The body of
the rivet should be somewhat smaller than the hole in the
rings, or the rounding over of the flat end of the rivet will
cause the body to swell and prevent the legs of the tongs
from moving back and forth .
Lane's Discharger. — This form is illustrated in Fig. 7,

FIG . 6
FIG . 7
a succession of charges of nearly equal strength may be
transmitted without any interference with the apparatus.
Universal Discharger. — This instrument is employed
for the purpose of sending the spark of the discharge
through any substance laid on thetable between the ends
of the two discharging.rods. The base A (Fig . 8 ) is
made of walnut, and is 14 ins. long, 6 ins. wide, and
I in . thick . The table pillar B is 5 ins. high , 14 ins.
diam . at top, and 2 %2 ins. at bottom . Through the centre
is bored a ' in . hole to take the glass sliding rod C ,
which can be fastened at any height within the pillar by
means of the little thumbscrew I. The table D is turned
up out of walnut, is 4 ins. on top and 14 ins. at the
bottom , the total depth being 2 ins. A / -in. hole is
bored in the table from the bottom , 1/2 ins. deep , and
into this hole is cemented the sliding.rod C. Both the
central pillar and the table should be well soaked in
melted paraffin wax previous to polishing. The pillars
E , E are of glass, f in . diam ., 9 ins. long, fitted into the
turned bases (), J) of paraffined walnut. The upper end
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of the pillars are fitted with the special castings (Fig. 9).
These castings will require to have a 54 in. hole drilled
in them i in . deep, to take the pillars, and one of the
circular pieces on the top of each casting should have a
3-16ths in . hole drilled through its centre. A slightly
smaller drill should then be placed through this hole,
and a bole drilled 3-16ths in. deep in the inside face of
the other circular piece. We now proceed to tap this
second hole with a rather fine gauge screw . thread.
Next procure two round -head brass wood screws, the
plain shank of which is just 3 16ths in , diam. , cut off the
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into rings 14-in. diam . Before cementing the castings
unto the glass pillars, all edges should be nicely filed
round, and every portion finely finished , polished, and
lacquered.
If, finally, the wood portions are all well French
polished and the brasswork polished and lacquered, the
instrument will be complete. When using the instru
ment, connect the ring of one sliding -rod with a wire in
contact with the outside coating of a Leyden jar, having
a Lane's discharger attached to its rod. The other ring is
connected with the horizontal rod of the Lane's dis
1
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D
HALF SIZE.
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RJ
" A
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8

18 Full Size.
screw portion, and run a thread for a short length on one
end. Of course, it will be understood that this thread
must be the same gauge as the one in the hole made
in the casting
The sliding -rod holders P, P ( Fig. 8 ), and Fig. 10 are

18
FIG . 9
FULL Size.
made from 3 ins. of brass tubing, having an internal diam
eter of in ., and to which is fixed a piece of Yo- in . sheet
brass, cut as shown in Fig. 10. Through the centre of these
pieces is drilled a 3 16ths in. hole, and they are then in
serted between the circular uprights on the casting and
the screw placed in the hole and screwed home. The
head of the screw should come up close against the circu .
lar pieces. The sliding.rods are of brass, 12 ins. long,
having 12 - in . brass balls screwed into the ends which lie
on the table of the instrument ; their other ends are bent

charger. When the knob of the Leyden jar is in con
tact with the prime conductor of an electric machine,
the spark will pass through any substance placed on the
table of the apparatus.
It must be clearly borne in mind that great care
should beexercised to avoid sharp edges, and overflowed
solder at joints, even a slight roughness tending to mate
rially diminish the efficiency of the apparatus.
( To be continued. )

Design for a Model Road

Loco .

By “ ALPHA . ”
' HE model shown by the drawings and described
engineers who are wishing either to build an engine
similar in its main features to a showman's road loco , or
to possess a compact and portable engine and dynamo
combined for electric lighting purposes ; the dynamo
being placed on the base attached to the smokebox ex
tension.
Cylinder. — This is in one casting, with the jacket and
throttle valve casing. This valve, or rather regulator, is
cylindrical, and is provided with two holes drilled obliquely
through from top of jacket casing, communicating with
valve casing as shown. The cylinder is bored out and
the flanges faced in the lathe ; the valve casing is separate
and is secured to cylinder by studs and nuts. Flanges
and cover on top of cylinder jacket forming safety valve
seat and attachment, are secured by hexagonal- headed
screws. The four-bar type of guide has been adopted in
this design . It is seldom now used on other types of
engines, having given place chiefly to the cylindricalbored
guide, which seems likely to supersede it in the road loco .
motive. The front ends of the bars, which are of wrought
iron or steel, are attached by bolts and nuts to a cast brass
bracket, carrying the weigh shaft bearings. The cross
head is of brass , having piston -rod screwed into it ; the
crosshead pin is of steel and is secured by a nut. The
connectingrod may be either brass or gunmetal, and is
more than 372 times the stroke, so as to reduce the angu
lar pressure on the guides as much as possible ; it has a
marine end laying hold of crank pin . The crankshaft is
of steel , the crank webs being of a circular pattern so as
to admit of finishing in the lathe . Part of the crankshaft
( where it enters the first pinion ) has two flats formed on
so as to admit of a sliding motion on part of same. It
may, if preferred , be formed square. The crankshaft is
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of the pillars are fitted with the special castings (Fig . 9).
These castings will require to have a 34 in . hole drilled
in them i in . deep, to take the pillars, and one of the
circular pieces on the top of each casting should have a
3-16ths in . hole drilled through its centre . A slightly
smaller drill should then be placed through this hole,
and a bole drilled 3-16ths in . deep in the inside face of
the other circular piece . We now proceed to tap this
second hole with a rather fine gauge screw.thread.
Next procure two round-head brass wood screws, the
plain shank of which is just 3 16ths in . diam ., cut off the
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into rings 14-in . diam . Before cementing the castings
unto the glass pillars, all edges should be nicely filed
round, and every portion finely finished, polished , and
lacquered .
If, finally, the wood portions are all well French.
polished and the brasswork polished and lacquered , the
instrument will be complete. When using the instru .
ment, connect the ring of one sliding-rod with a wire in
contactwith the outside coating of a Leyden jar, having
a Lane's discharger attached to its rod. The other ring is
connected with the horizontal rod of the Lane's dis
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% FULL SIZE .
screw portion , and run a thread for a short length on one
end . Of course, it will be understood that this thread
must be the same gauge as the one in the hole made
in the casting
The sliding-rod holders P , P (Fig. 8 ), and Fig . 10 are

HALF SIZE .
charger. When the knob of the Leyden jar is in con
tact with the prime conductor of an electric machine,
the spark will pass through any substance placed on the
table of the apparatus.
It must be clearly borne in mind that great care
should be exercised to avoid sharp edges,and overflowed
solder at joints, even a slight roughness tending to mate
rially diminish the efficiency of the apparatus.
( To be continued. )

Design

for

a Model Road

Loco .

By “ ALPHA. ”
"HE model shown by the drawings and described

FIG . 9
FULL Size .
made from 3 ins. of brass tubing, having an internaldiam
eter of 4 in ., and to which is fixed a piece of 7s-in . sheet
brass, cutasshown in Fig. 10. Through the centre of these
pieces is drilled a 3 16ths in . hole, and they are then in
serted between the circular uprights on the casting and
the screw placed in the hole and screwed home. The
head of the screw should comeup close against the circu
lar pieces. The sliding-rods are of brass, 12 ins. long ,
having 12 - in . brass balls screwed into the ends which lie
on the table of the instrument ; their other ends are bent

engineers who are wishing either to build an engine
similar in its main features to a showman's road loco, or
to possess a compact and portable engine and dynamo
combined for electric lighting purposes ; the dynamo
being placed on the base attached to the smokebox ex .
tension .
Cylinder. — This is in one casting, with the jacket and
throttle valve casing. This valve, or rather regulator, is
cylindrical, and is provided with two holes drilled obliquely
through from top of jacket casing, communicating with
valve casing as shown . The cylinder is bored out and
the flanges faced in the lathe ; the valve casing is separate
and is secured to cylinder by studs and nuts. Flanges
and cover on top of cylinder jacket forming safety valve
seat and attachment, are secured by hexagonal- headed
screws. The four-bar type of guide has been adopted in
this design . It is seldom now used on other types of
engines, having given place chiefly to the cylindrical bored
guide, which seems likely to supersede it in the road loco .
motive. The front ends of the bars, which are of wrought
iron or steel, are attached by bolts and nuts to a castbrass
bracket, carrying the weigh shaft bearings. The cross
head is of brass , having piston -rod screwed into it ; the
crosshead pin is of steel and is secured by a nut. The
connecting-rod may be either brass or gunmetal, and is
more than 3/2 times the stroke, so as to reduce the angu
lar pressure on the guides as much as possible ; it has a
marine end laying hold of crank pin . The crankshaft is
of steel, the crank webs being of a circular pattern so as
to admit of finishing in the lathe . Part of the crankshaft
(where it enters the first pinion ) has two flats formed on
so as to admit of a sliding motion on part of same. It
may , if preferred , be formed square. The crankshaft is
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carried in bearings, or brackets as they are sometimes
termed , let into and secured to the horn or side plates.
The eccentric sheaves are set and secured by steel set
screws with hardened points ; straps are ofbrass and have
eccentric rods screwed into them ; these rods are cast ,
have forked ends, and are rectangular in section . Care
must be taken to make them exactly the same length
measured from centre of crankshaft to centre of each eye
respectively . The reversing lever and rod will look much
better if made of wrought iron or steel; valve spindle is
of steel, and is guided, the guide bracket being attached
to valve casing. The safety valve is placed on the top of
cylinder, and is of the spring -balance type.
Boiler is made from the best sheet brass, 1-16th in . thick ,
and has six tubes 72 -in . internal diameter. The outside
firebox plates are continued upwards and backwards to
form box brackets to carry gearing ; they are stiffened by
two crossplates, one at each end, rivetted or bolted to the
side plates. The furnace is fired by a spirit lamp having
two rectangular burners fed from the removable container
carried in the tank . This tank is attached to the side
plates, together with the drawbar attachment, by bolts
and nuts, 3-32nds in , diameter. The firebox is provided
with firehole and vertical sliding door and is stayed with
48 -in . diameter brass stays. A feed pump is placed in
the water tank under boiler and delivers through check
valve into boiler barrel. A water -filling hole and plug is
placed in front of cylinder ; the steering gear is attached
to water-tank , and is actuated by means of the steering
and worm wheels as shown. The funnel is of brass ,
attached by screws to a stool or seating on smokebox ; it
must be provided with a steam blower. The boiler must
be provided with a water- gauge, pressure gauge to 35 lbs.,
and a blow -off cock placed just above firebox ring .

SECTION
OF
FORE
WHEEL.

CROSS
SECTION
THROUGH
CYLINDER
AND
STEAM
PASSAGES.

Gearing. — The gearing is made as simple as possible,
only one speed being provided , the variations that might
be required for a model being obtained by notching up.
All other indispensable appliances in the actualmachine,
such as differential gearing, spring mountings, & c., being
omitted, the first pinion is carried on the crankshaft and
is thrown in and out of gear by shifting gear, worked by
a pivoted sliding lever held by a pin in the required
position. The first spur wheel and second pinion are
fixed to the second motion shaft, the second pinion gear
ing with the large spur wheel on driving axle ; both spur
wheels are partially covered in for neatness and as a
protection from dust.
The driving-wheels are built with two T rings cast in
brass, having diagonals rivetted on . The spokes have T
ends, and are rivetted to the opposite stalks of the T rings.
Opposite ends are secured by being cast in the bosses ;
the driving -wheels do not revolve on the shaft, but are
fixed by keys and round nuts having solid ends.
The fore.wheels have cast brass tyres, formed as shown,
with spokes secured in a similarmanner as driving wheels.
These wheels revolve on their axle , which is rectangular
in section in its central portion. This axle is mounted on
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a pinion, whose centre line is at right angles to that of
the axle, so as to allow the wheels to adapt themselves to
inequalities in their path ; the pin is fixed to a brass cast.
ing, which has a vertical pin passing through the saddle .
casting , carrying smokebox .
A shade or shelter is fixed over the entire length of the
engine. It has a zinc roof secured to the roof sticks by
small brass wood screws. The ends of the polished brass
columns are secured to these sticks or cross-beams; there

SECTIONAL PLAN OF CYLINDER, STEAM CHEST,
AND CROSSHEAD .
should be an opening formed in the roof to allow the
funnel to pass through .
The following are particulars of engine and boiler :
78 in .
Bore of cylinder
I
Stroke of cylinder
Diameter of piston -rod
Holes in regulator ( 2)
ਝੱਲੂ1 ,,
Width of steam port
16
3 )
Width of exhaust port
Diameter of valve spindle
Lap of valve ...
Travel of valve
16 9 )
Diameter of crankshaft
Diameter of flywheel (iron ) ...
Width of flywheel (iron )
221
Thickness of boiler plates ..
16 1
Number of tubes
6
... 35 lbs.
Working pressure per sq. in .
Steelmotion shafts and bronze gearing.

An incandescent electric lamp with two independent
filaments is being made in America (says the Engineer).
One of these is to be used at ordinary times, while the
other, which develops much less candle power, can be
employed throughout the night. As a rule these filaments
are made to give i candle power and 16 candle-power re
spectively . The change over from one filament to the
other is made by turning the lamp in a screw socket. The
watts per candle power required by the small filament
are much greater than that of the 16 candle-power fila
ment. On this account the life of the small filament is
said to be much more than the life of the 16 candle -power
one,
A CORRESPONDENT seeks particulars of a number of
interesting matters. As his list is a fairly comprehensive
one we reproduce it herewith : possibly some of the items
may set our readers to work . 1. A small rotary fan for
cooling an air-cooled 24 h.-p. De Dion motor, to be
driven from engine. 2. A portable acetylene generator
that is detached from lamp and that will feed , say, a
60 C.-p. burner for from five to six hours ; one that can
be carried in either carriage or motor car. 3. The best
battery for charging a 4 volt 34-ampère accumulator.
4. A model hot-air engine. 5. A model arc lamp to work
with the lowest voltage possible. 6. A miniature electric
motor not exceeding & in . square in over all dimensions.
7. A water-motor capable of driving an 8 volt 3 or
4 ampère dynamo from a 34 -in . pipe at a water pressure
of 60 lbs.
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Use

a

Wimshurst

Machine,
By A. BOOKER.
I

PART I.
T is not intended in this article to give details of every
use to which these splendid machines may be put. I
shall deal principally with whatmay be termed their
most valuable application - viz., that of providing the
necessary current for the generation of x -Rays. As the
type of machine best adapted for this purpose is somewhat
different in design from the ordinary style of apparatus,
it will perhaps be best to describe the more notable
differences before proceeding further. First let it be
understood that a machine made for x -Ray work will not
give a long spark for its size, and the would -be x -Ray
worker must think more of lighting his tube efficiently
than of giving a grand display of sparks.
There are two types of machine, viz .:-The multi
plate and the two- plate. As the former is not likely to

2, and 3 show methods of applying it to three different
designs of machine in general use . If the reader is in
possession of a machine of different design to these he
will be able to obtain sufficient information from the
sketches to construct an apparatus suitable to his special
requirements.
It will be noticed that two gaps are provided. This
arrangement is improved by making the gap next the
negative pole slightly greater than the other one.
The handle will provide a means of varying the spark
gap in Fig . 3 ; in the other cases the distance is varied
by means of the main dischargers, which are removed in
Fig . 3 :
Having provided the machine with these accessories,
the next step will be to provide the Crooks' tube. To do
this is not so easy as at first appears.
Opinions differ with regard to the best form of tube for
these machines. Some workers prefer the focus type,
others the bi-anodic. The writer has found the focus type
best with his machine, and he would advise the worker
to procure one of these . It must not be assumed from

SPARK GAP

SPARK
GAPS

FIG . 2.
this that the bi-anodic type is condemned ; on the contrary , it is a most useful and valuable type and gives the
best results , but where complication is not desired it will
be as well to use the ordinary form , as illustrated in Fig .
4. The bi-anodic is shown in Fig . 5 .
Whichever type is chosen , care must be taken to secure
as good a specimen as possible. It will be better if a tube
SPARK GAPS
rumah
FIG . I.
be numbered amongst the amateur's possessions, I shall
pass it over and confine myself to the two-plate variety.
For all kinds of experimental and bazaar work this
machine is very suitable and comparatively inexpensive.
The size of machine will vary according to the require .
ments of the worker, and will also depend in a great
measure on the length of his pocket. Although a small
machine may be used , it is not advisable to use one with
plates less than 18 ins. diameter. Apart from this, any
machine capable of giving sparks 3 ins. long and over in
quick succession is able to generate x -Rays.
The special particulars in which these machines differ
from long-spark ones are :-(1 ) Sectors ; (2 ) Leyden
jars ; (3) spark gap. With regard to the first of these ,
they should be more numerous than in a long-spark
machine - say, not less than twenty-four to thirty- two per
plate according to size. The jars should be insulated and
small in diameter, but rather long, say, 8 ins. to 10 ins.
long by if ins. to 2 ins. diameter for an 18-in .machine,
and not coated more than 2 ins. high in any case. The
third item is specially for this purpose, and will vary in
construction according to the type ofmachine. Figs. 1,

HANDLE

how
Hlu . go
is procured suitable to a spark length slightly less than that
of the machine — for instance , a 6 -in . spark machine will
work a 4 in . to 5-in. spark tube better and more reliably
than a 6.ip. tube. Another form of focus tube--viz.,
Watson's penetrator — is largely used . It is more efficient
than Fig . 4 , which is the Jackson form . The penetrator
is not illustrated as it is a special form ; but any reader
wishing for information thereon will, no doubt, receive it
on applying to the makers.
In choosing a tube see that the electrodes are firm and
the glass fairly free from imperfections. If possible, see
the tubeworking and notice the fluorescence. If the tube
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is all right it will show as in Fig . 6 -viz., a bright, yel
lowish -green light before the anode and a darker violet
glow behind. Assuming that these particulars are correct,
the tube may be pronounced good . Of course , it may
be further tested with a fluorescent screen , when it should
plainly show the bones of the hand, wrist, and forearm ,
and perhaps the elbow.joint. This is for an ordinary
tube, as special kinds possess immensely greater penetra
tive power
Should the reader order from a maker or dealer, care
must be taken to send the proper spark ·length, and the
dealer, if of any note, may safely be trusted to send a
proper article,
The tube having arrived, it may be tested on the ma
chine. For this purpose it must be supported on a rigid
stand as near the machine as is convenient. Two pieces
of insulated wire , about 22-gauge, are now required suf
ficiently long to reach from the machine to the tube.
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must be at once changed, as reversal causes the surface of
the platinum square, or anode, to be disintegrated and
carried to the inside of the bulb , which is thereby ob
scured. Bearing this in mind, and also remembering that
the outsides of the jars are reversed in sign as compared
with the combs, the outside of the jar whose comb shows
the brush must be connected to the platinum flat of the
tube; the other jar and the aluminium mirror, or cathode,
must be similarly connected . The wires must not touch
the glass of the tube, or a spark may pierce the glass.
Separate the spark gap ys in. on each side, and turn
the machine. If the instructions have been followed the
tube should at once light up properly . If the glow is
faint, the spark gap must be increased until the correct
glow is obtained . Should the tube glow with a bright
orange light, the spark gap must be diminished.
It may happen that the tube, after being used a number
of times, becomes erratic in its behaviour, and refuses to
glow properly. This will be due to “ polarisation ” of
the tube, and will be improved by a rest. Sometimes, if
the wires are allowed to touch the frame of the machine,
and thus cause slight leakage, it will cause an obstinate
tube to glow .
( To be continued .)

ANODE
A

FIG . 4 .

Two - Jaw
How

Grip

Chuck ,

and

to Make It .

By “ WATERWORKS.
*HE body of chuck (A ) may be made from a casting
THor forging. In my case it was made from a cast
ing. Having got the casting, mount it on the
faceplate of lathe. Bore and tap the hole for spindle
nose, to suit lathe mandrel. Then screw it on spindle ,
boss outwards, face it up, and turn back of chuck . " Then
reverse it, and try it for fitting face of spindle collar, and
scrape high places, until it beds perfectly all over face of

FIG . 5 .

F

VIOLET
DARK

YELLOWISH GREEN
FIG . 6 .
Various opinions exist as to the method of connecting
up the tube, but the balance is in favour of themethod to
be described, and which the writer has found to be the
best.
The machine should be worked in a darkened room ,
and it will be noticed that on one side the combs show a
star and on the other a brush of light. The former is the
positive and the latter the negative side. This is im
portant, as the tube only works properly with the current
passing one way . The poles should be found for each
experiment, and must be noticed occasionally during an
experiment. A change of poles is indicated by the glow
of the tube changing from the ordinary even glow to
brilliant and erratic coruscations. If this takes place ,
which is unlikely with a good machine, the connections

Vo
E
END PLATES AND SCREWS.

Main Jaw .

boss . Next face front of chuck , and turn a recess in
centre if ins. diam . by 3-16ths in . deep, and turn up out
sideof chuck . Before taking it off spindle, wedge it from
lathe bed to prevent it moving, and scribe two lines across
face, just catching the opposite sides of recess. Mount it
on faceplate again , and turn out two more recesses, one
on each side of centre, and exactly same diameter and
depth as centre one.
Now take the chuck off lathe and remove themetal left
between recesses with small chisels and files ; you will
then have a flat-bottomed groove right across face of
chuck . Get it out as carefully as possible for parallelism
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to drill them will be to put the jaws in place and pack the
chuck up from slide- rest on bed of lathe, so that centres
of holes are true with centres of lathe, and drill through
one end plate and one jaw at once 4 in . tapping, feeding
up with back centre. I did so with mine, and it made a
first -class job of it. Tap the jaws 4 in . Whitworth
thread and open out the holes in end plates to in . diam .
eter, then with a pin drill counter-bore the end plates
from the under side, 48 in . diameter and 4 in . deep.
Now take in hand the screws for traversing jaws,
which will be % in . diameter and length to drawings, after
which all may now be put together to see if all parts work
freely ; if not, ease carefully places where there is any
binding, but if all are rigt, drill two ys in . tapping holes
from back of chuck through end plates, so that when the
screws are put in , with threads removed for about
1-16th in . from point, they will just fit under the collars
of traversing screws. These screws are simply to keep

and depth , as it will save a lotof fitting afterwards. Now
take the front plates ( B ) in hand. They may be either
mild steel or good wrought iron ; cut them out rather
larger than required , to the form shown on drawings.
File one side of each flat, and bed them to face of chuck ;
then mark off screw -holes from drawings, and drill and
counterbore for three 3-16ths in . screws in each plate.
Lay them on face of chuck , and mark off, drill, and tap
holes in body of chuck. The plates may now be fixed
down in place by means of suitable screws. Put the
chuck in latbe again , face up plates, and turn down the
edges to body of chuck .
Before putting on front plates it will be as well to take
in hand the jaws (C ), which will be made ofmild steel or
wrought iron. File them up square all over and fit them
in groove — not too tight a fit ; then when they bed nicely
on flat bottom of groove and fit well sideways, scribe a
line along each side of both jawslevel with face ofchuck .

ter

O
Ezy

E
D

B
B

VIIIIII

D

o

E

Cross SECTION AND Front View of Two-JAW GRIP CHUCK . - Full Size.
Remove the jaws and put the plates ( B ) in place once
more, and with a small bent scriber, specially made for this
purpose, mark a linealong sides of groove on under sides
of plates. Take the plates off, mark a line 3-16ths in . off
and parallel with line scribed from edge of groove ; file
down to this line and return plates to place. Now take
jaws again and fit them in place to slide freely but with .
out shake from end to end of groove.
Two pieces of mild steel will now be required for end
plates E , and must be made the same shape as the fitting
part of jaws, and fitted in ends of groove. Make them to
go into place rather tight sideways, drill two holes in
each for ys in . taper steel pins, rimer out these holes,
and make suitable pins for them a good fit. Then put the
chuck in lathe and turn outside of end plates down to
body of chuck, and turn up the front part; wedge the
chuck as before and scribe centre lines across both end
plates'; mark off holes for screwsand drill. The best way

the traversing screws in place when opening jaws. They
have practically no work to do.
Having got so far, screw the chuck in lathe again , and
close the jaws up : Try the jaws for being central with
back centre, and bore the jaws out to 7.16ths in diam .,
and face them up. Put a centre line across both jaws,
take out of chuck , and file out with a square file, using
the bored part of jaws and centre line as a guide ,
Having got so far, we might call this part finished , and
go on with the slip jaws ( D ). The shape ofthese can be
gathered from the drawings. They are made of mild
steel, like the rest, and the triangular part made a good
fit in the main jaws, also a good fit on face. Drill and
counterbore ß in . holes in slip jaws, and drill and tap the
main jaws to suit. Make suitable screws, and put jaws
in place . Place a piece of thin sheet metal between jaws
and drill out 3-16thsin ., and face them up; then open out
jaws to their fullest extent, and just take the corners off
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central hole with a small boring tool. It will now be
found that the chuck has a capacity for anything from
3.16tbs in. up to 4 in.
In the drawing of slip jaws will be noticed a small
piece filed out. This is for clearing the end of travers.
ing-screw when jaws are openedfull. File everything up
square and to size, and finish off. I should advise every.
thing except body of chuck to be case hardened. When
this is finished you will find you bave a useful, tight grip

B

1
A

CHUCK WITH END PLATES IN POSITION.
ping little chuck. To test the holding powers of my own,
and also thestiffness of my 3 -in. centre lathe (also my own
make ), I gripped a piece of 72 in. round iron rod , 7 ins.
long in chuck, and turned up the outer end ofit without
back -centre or any other support. Not a bad perform .
ance , I think. In conclusion, I may add, if I have not
explained anything fully, or any reader wishes for more
particulars, I shall be pleased to give any further help.

A

Home - Made

Steam

February 15, 1901,

the top with a 5-16ths in. drill, leaving the valve chamber.
The counter-bored portion of this hole receives the plug,
f, which is bored longitudinally to receive the valve stem ,
&, of the conical valve, ed. The valve stem is about 3%
ins. long, and is provided with the adjustable collar, h,
between which and the plug, ſ, is placed a spiral spring
which tends to keep the valve normally closed. The
steam passages, b and c, are closed with screw plugs, as
shown .
To the steel tube which forms the cylinder is fitted a
piston of cast iron . It is about 148 ins. long, and is
packed by thesteam or water contained in the grooves in
the piston. The upper end of the piston is slotted to re
ceive the lower end of the connecting -rod, which is
pivoted therein upon a % in. pin passing through the
piston and lower end of the connecting-rod, as shown in
dotted lines in the sectional view . The brass block wbich
supports the cylinder has lugs on opposite sides receiving
screws, which pass through them into the baseplate. This
plate is 4 ins. wide, 5 ins. long, and % s in. thick . At the
rear of the valve chamber is a post formed of a 7 in.
square brass rod 438 ins. long, secured to the baseplate by
a screw passing upward through the plate into the end
of the post. A similar post is placed near the rear end of

Engine .

By GEORGE M. HOPKINS.
STEAM engine carefully made is a piece of
A
,
ticular design may be. A double-acting engine
of good proportions, with a bored cylinder and forged
crank and crankshaft, and other parts made in keeping,
is, of course , the better form of steam engine to make, but,
as we are presuming that notevery amateur bas the facili
ties for building such an engine, a description of a simple
single-acting engine which could be made by any boy
handy with tools is given. It can be made with an
ordinary light foot· lathe, as no boring is required, nor is
there any turning to be done that does not come within
the range of such a lathe.
A view of the engine and boiler together is given, and
also a sectional view showing the construction of the
valve and valveoperating cam , and the steam passages in
the base .
The cylinder consists of a piece, A, of mandrel drawn
steel tubing ( which needs no boring) 24 ins. long and
1 in, internal diameter. The thickness of themetal form
ing ihe tube is 1. 16th in. This piece of tubing is fitted to
a boss, a, about 1 in . high , formed on the brass block,
near one end . This block is if ins. long and I in. thick,
and is provided with lugs for receiving screws, bywhich
it is attached to the baseplate. In this block are formed
the steam passages, b, c, and valve chamber. The hole
drilled from the front backward and forming the passage,
b, receives the steam supply pipe, B. A hole is drilled
from the rear end of the block forward to a point about
opposite the centre of the cylinder, forming with the hole,
d , the steam duct, cd. Near the rear end of the block is
drilled a 5.16ths in. hole, from beneath , which forms the
valve seat, e, just beyond the passage, 6. A 3-16ths in .
hole is started at the valve seat, e, and continued to the
top of the block . This smaller hole is counter- bored from

GENERAL VIEW OF HOME- MADE STEAM ENGINE.
the baseplate. The ends of the posts are squared in the
lathe. Both posts are bored transversely near the top to
receive the shaft, which is 4 in. in diameter and 5 ins.
long. The space between the posts is 2 ins. , and the dis
tance between the shaft and baseplate is 378 ins. On
the shaft, between the posts, is placed the iron flywheel,
which in the present case consists of an old valve wheel
41 ins. in. diameter, bushed to fit the shaft and fastened
with a setscrew .
The end of the shaft which príjects beyond the post
over the cylinder carries a finch crank, on which is
placed a connecting -rod. This rod measures 158 ins. be
tween the centres of the holes for the crank -pin and the
pin in the piston.
In the side of the cylinder are drilled three 1-16th
in . holes in a horizontal line, and close together to form
the exhaust port of the engine, which is entirely uncov .
ered by the piston when it is in the position shown in
the engraving. The exhaust remains open for about a
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quarter of the revolution. This port is left exposed for
clearness, but it may be covered by a hollow ring
which encircles the cylinder and receives an exhaust pipe.
On the shaft is placed a cam , in whose boss there is
a circumferential groove, and upon the upper end of the
valve stem is placed a fork , the upper ends of which
slide in the groove in the boss of the cam . A stud in
serted in the fork has upon it a roller which rolls on the
higher part of the cam and opens the valve at the proper
instant. This cam opens the valve just before the piston
reaches the lower limit of its stroke, and allows the
valve to close just before the exhaust is opened by the
piston .
The boiler of this engine consists of a copper float to
be found in the market, made by an electrolytic deposit
of copper. Such a float forms a seamless boiler capable
of withstanding a great pressure - say 100 lbs. The boiler
is mounted in a tripod made of band iron , and is furo
nished with a safety valve 4 in . in diameter, the lever of
which is about 2 ins. long, and graduated and weighted
so that it will blow off at 35 Ibs., thus ensuring per
fect safety . ( The ordinary copper float is not recom
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Both engine and boiler should be mounted on a suit
able baseboard .
The engine is capable of making 1000 or 1,200 revs.
per minute. It must be well balanced for this speed.
The boiler is filled , when cold , through the safety
valve opening by means of a funnel having a slim corru
gated tube. The boiler should be about two-thirds full
of water at the start .
It is obvious a larger engine could be made on the
same principle ; but the front support for the shaft
should be made A -shaped and placed next to the crank ,
and the cam should be placed between the support and
the flywheel; the shaft support would then extend over
the cylinder base. — The Scientific American .
Sail Plans for Model Yachts .
Y the courtesy ofMr. F. J. Tansley , of Lowestoft, to

interesting and practical contributions on model
yachting matters, we are enabled to give two illustrations

f
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SECTIONAL VIEW OF HOME-MADE ENGINE.
mended .). A brass steam pipe } in, internal diameter ,
is screwed into the safety valve casing below the valve
seat, and has at its end a miniature angle valve which is
connected to the engine by the inclined pipe, and by
elbow and nipple which extends into the base. As the
angle valve is a troublesome piece of work , an ordinary
stopcock is recommended in its stead . It should be
placed in the inclined pipe.
The best burner for this boiler is an Argand gas Bunsen
burner like that shown. Of course, an alcohol lamp will
answer, but it is not as safe as the gas burner.

SAIL PLAN OF RACING CUTTER.
of sail plans for model yachts, which will, we think ,
prove useful to many of our readers. No scale is attached
to these drawings, which will , therefore, serve for average
designs. With regard to the larger illustration , we
can well endorse Mr. Tansley's words when he writes :
“ The schooner is a rig that is not much patronised by
model sailers , and it is very seldom that I have seen a
good schooner sail plan for a model.”
Mr. Tansley further remarks- we quote his own
words_ “ I have been asked by severalmodel yachtsmen to
send on drawings of sail plans, and hope those submitted
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may be useful in giving an idea of how my models are
fitted with sails. For strong winds we use a smaller top
sail and two smaller suits of lower sails, to suit the various
breezes. In running a spinnaker is used . Our models
have four rudders of various weights for different courses
and force of wind. Our racing cutters are of the fin and
bulb type, and are about 40 ins. to 43.ins. on W.L., with
a beam of 9 ins. or 10 ins. , and sballow bodies. Weight
of keel from 9 to 12 lbs. The sails are made of Mr. Pax
ton's striped or plain sail cloth , which is light and
stretches very little, and is the best material we can get
for model yacht sails. I trustthese plans will enable some

A
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Simple Boring Machine for
Model Cylinders.
By H. S. WILLIAMS.

energies to model engine work , have felt the
need at some time or other of a machine for bor
ing truly a cylinder, dynamo, or other article which re.
quires a straight true hole. The screw -cutting lathe of
course fulfils the requirements to perfection, but all are
not privileged to possess one. The little machine here.
after described is simple in construction , and if well fitted ,
will turn out very accurate work. The size which I have
chosen is small , having been made to suit a 2 /2-in. centre
lathe, but the principle can be applied to suit larger sizes.
The first thing to be done is to make a pattern for the

SAIL PLAN OF MODEL SCHOONER .
of your readers to get an idea of the appearance of
properly cut sails for model cutters and schooners , the
latter being so little known. I find the schooner, if pro
perly balanced, is the steadiest rig and looks very
handsome.
“ One ofyour correspondents enquired about our beach
yawl models. They keep a very good course, but have a
tendency to screw into the wind in a fresh breeze : we
attribute their steadiness to the long straight keel and
easy lines. It would be interesting if some of your
readers who have built from the lines of the yawl pub .
lished in THE MODEL ENGINEER, would give us their
experience of the East Coast craft."

main part of the machine. This, as may be seen from the
illustrations, is very similar to an ordinary latheheadstock.
It will be noticed, however, that in the base are cast two
slots, S , S , for bolts to fit in . These may be cut out after
wards, but it will be a difficult task. In order that they
may be cast in , the pattern must bemade in the following
way : First cut out the baseboard size and shape shown ,
then the slots , tapering both parts slightly to the outside,
as the sand will be parted in the centre ofthe board . Now
cut the sides out of 72.in. wood to shape shown , making
them both exactly alike. Bore a small hole at the centre,
from which you struck the upper semicircle, which will
just pass a piece of wire the size of an ordinary knitting
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needle. Glue the side on to the baseboard , taking care
that they are perfectly square, and put in the fillet F at the
angle. Turn or cutfour wood washers i in. diameter by
4 in . thick , and bore a hole in centre of each to correspond
with holes in side pieces. Fasten them on to sides with a
piece of wire ( see Fig. 4 ) so that the wire will come out
easily when the mould is being made. Little lugs are
shown on the end of the base to enable machine to be
screwed to a table ; if it is to be used on a lathe only they
may be omitted and tenons (shown dotted in Figs. I and
3 ) to fit lathe bed substituted. Sandpaper the pattern
smooth and give it a coat of varnish . When dry it is
ready to go to the foundry.
For the shaft we shall require about 972 ins. of y - in.
rolled steel shafting, and while waiting for the casting, a
piece of flat iron i in. by 4 in. may be procured and bent
to shape B ( Figs. 1 and 2 ) ; if preferred , this may be made
co
we rrer
ng
e

3 %8"

3 ins. long to fit this hole, out of a piece of steel rod , and
bend a handle on as shown in Fig. 6. A 4 -in. tapping
hole must bedrilled and tapped % in. from endof 2 -in .
shaft, and a 4.in. pin, if ins. to 2 ins. long ( C in Figs.
I and 3 ) screwed into it, or a handle as described later.
At 4 1-16th ins. from the other end of shaft, drill three
18 -in. holes in a line through shaft, and file them out into
a slot, ys in. by Ys in ., filing the end of slot away from
the H -in . pin to a slight bevel. A cutter made from t-in.
by 18 -in. steel must be fitted to this slot, and a small
wedge driven into the back of the slot to make it tight.
The cylinder or other article to be bored is held inplace
by being soldered to a piece of 2 ins. by Ain. iron,
372 ins. long ( D, Figs. 1 and 2 ), which has two / in. by
Iin . slots ia it as shown. The centre of this is cleaned
and tinnedand the valve face of cylinder is then soldered
on to it. Holes may be drilled in it for bolting other
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FIG. 2.

A SIMPLE BORING MACHINE.
of cast - iron and be rather more ornamental. When the
casting comes , file the base up level and make the tenons,
if any, fit the lathe-bed , and drill and tap a hole through
the centre of base to take a 14 -in. stud, by which to bolt
it to lathe-bed. Now bolt it to the lathe -bed, so that the
centres of bosses are in a line with lathe centres. It must
not be bolted down too tightly, but just so that it can be
moved along bed. Drill a 72 - in. hole through both
bosses, putting on pressure with back centre. The drill
must be carefully ground to drill a hole just the size of the
12 - in . shaft, so as to have no shake whatever ; a 18-in .
hole for oil should be drilled in each boss.
Fasten the 4.in. by 14.in. iron 10 the frame with
three 4-in. screws, and drill and tap a 4 -in. hole in tack
just in a line with centre of bosses. Make a {-in. screw

pieces of work to as required. This plate is now wedged
up with wood wedges and tightened down with two 4 in .
bolts, so that the cylinder is exactly central on the shaft.
This position may be found by means of a scribing.cutter,
made as in Fig. 5. A circle should have been scribed
round front edge of cylinder flanges exact size of bore
required before fixing in machine. Now , by adjusting
the cylinder and scriber so that the latter touches the
scribed circle all the way round on both flanges, the
cylinder can be made perfectly central.
As before explained, the shaft is rotated by the driving .
pin of lathe engaging with pin Con shaft. The lathe
pin must be 3 ins. long and fairly stout, say 38 in. diameter.
The machine is bolted down on lathe-bed, so that when
the cutter is just beginning to enter cylinder the pin on

88

The Model Enginoor and Amateur Electrician .

catch.plate is driving shaft round. In the absence of a
lathe a piece of m.in. round iron bent into a bandle (with
crank 2 to 3 ins . long, according to size of work ) is
screwed into spindle and turned by hand, the machine
being screwed to table so that the handle overhangs the
edge. Feed the cutter up slowly with back -screw and
take the last cut very slowly with a sharp tool and the
bore will be left perfectly smooth .
Those who do not possess a lathe, or who cannot bore
the holes in frame perfectly true, may make the bearings
for spindle in the following way. The bosses should be
made rather larger in diameter than the size I have given.
Drill a hole in centre of each boss about 4 in. larger in
diameter than the shaft, and where the oil hole will come
bore a 4 -in. hole. It will be as well to countersink

FIG . 3.
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"HE monthly meeting of the Model Engineers' and
Electricians' Association was held at the Queen's
THE
Hall, 305, Pitt Street, on Thursday evening,
November 15th , 1900. The president ( Mr. Ferguson )
was in the chair, and there was a good attendance
of members. Mr. Sherritt, who was present, ex.
plained the objects of the proposed State Young
People's Exhibition, and Mr. Ferguson was chosen
to represent the association on the committee. Per.
mission was obtained from the Fresh Food and
Ice Company to visit their works at Darling Harbour,
on the 29th uli . , at 7.45 p.m. Four new mem
bers were elected . A large number of questions about
engineering and electrical matters were asked and
answered. A supply of electricity being available , several
motors, &c. , were shown working. The following meeting
was held on Thursday, December 20th , 1900 .
R.
V. HODGSON , Hon. Sec., 251 , Elizabeth Street, City,
Sydney, N.S.W.
For the
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slightly the hole on opposite side of main hole to hold the
bearing melal in place. Screw the frame down to a
table and put shaft, slightly oily, through both bearing
holes, wedging it up so as to be parallel with base and
central in holes. Fasten it in this position with string or
screws. Plaster upoutside the annular space around
shaft with fairly stiff clay. Procure some anti- friction
metal from the ironmonger or founder, melt it and pour
it into oil holes, not too hot. When set , remove the clay
and cut metal off flush with boss face and drill a small
hole through centre of metal for oil. This bearing will
last a long time, and can always be easily re- made when
much worn.
If it is desired to bore a hole above i in. diameter, a
collar, similar to that described in the April, 1900, number
(page 75 ) of TheModel ENGINEER, had better be made
and fastened on shaft, as there will be too much spring in
the % 8 in . by # in. cutters. Anyone who decides to fit up
this little boring machine willfind it amply repays its
trifling cost in the accuracy of the work it turnsout. The
cost of everything should be under 2s.
It should be noted that no dimension is given for the
height of centre of shaft from base. This will, of course ,
be the same as the lathe centre height.
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Fowler's ELECTRICAL ENGINEERS' YEAR BOOK , 1901.
Edited by Herbert Ade Clark , Wh.Sc. , and William
H. Fowler, Wh.Sc., M.Iost.C.E., & c. Manchester:
The Scientific Publishing Company. Leatherette,
price is. 6d. nett ; leather, gilt , price 2s. 6d . nett.
Postage 3d. extra .
The advance in the supplyof up to date literature for
the practical electrician is well indicated by the “ Electri.
cal Engineers’ Year Book ” under review . Hitherto the
pocket -book designed exclusively for the electrical engi.
neer has not rivalled in dimensions the companion
volume for the mechanical side of the profession. This
is now changed , the present volume having over 450
pages, but being printed on thin paper, is littlemore than
three -quarters of an inch thick. More important than this,
however, is the quality of the contents, and on this point
readers may rest assured , for a close inspection reveals a
remarkable freedom from errors and shows a variety and
scope of information. A perusal of this volume is a lesson
in the vastness of commercial electrical science, and a very
good hint as well of the depth of electrical theory. Natur
ally, the alternating current -as we somewhat loosely term
a certain highly complex set of electrical effects - occupies
a large section , indicating the immense importance of this
latest phase of electrical engineering.. Perhaps one of
the most interesting portions is a considerable section at
the end of the book devoted to particulars of electric
light, power, and traction stations and systems in Lon
don and the British Isles generally. This appears to us
a well-considered piece of work , which will prove in
valuable to a large class of readers. Space is given to
memorandum pages and squared paper, and the binding
is as good as can be desired ; the general appearance of
the book is admirable, and it should command a ready
sale amongst practical electricians of every class.
The largest water power installation that has ever been
established in Ireland is for a flax mill on the River Mourne ,
and includes the complete outfit for 1,100 horse- power on
a 16 ft. fall.
Five turbines are adopted to meet the exi
gences of the summer supply, as well as floods, and for
partial disconnections for night work and electric lighting.
- The Engineer.
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The Editor's

Page .

' HE remarks by " A. W. C., ” which we recently in .
THI
serted in this page, appear to have aroused con
siderable interest both amongst trade and private
readers. Without necessarily identifying ourselves with
the various opinions expressed , we print the follow
ing extracts from some letters received, as we feel sure
the subject is one of importance to allmodel engineering
enthusiasts. The letters do not all refer to model rail .
way matters, but they contain suggestions which those in
the trade may think it worth* their while to consider.
" J. M. W.” (Newry) writes : — " I quite agree with
* A . W. C.'s ' statement re difficulty of getting anything
at a reasonable price in England. I don't see why a
really good model of a loco could not be turned out for
£ 2 . It seems strange, when a good watch or clock , and
many other machines of a complicated nature, can be
had at a very low cost, that a model of a loco costs
£ 5 or £ 6 — and a poor affair at that. If some enterpris.
ing firm would set up a plant of cutting, flanging, and
boring machinery for turning out in quantities duplicates
of, say, three types of engines, I have no doubt a large
demand would be the result.” With reference to the
foregoing, we must say that we think it impossible to
compare , in fairness, the demand for model locomotives
with that for cheap watches and clocks. Probably a
thousand clocks are sold for every model locomotive; but
at the same time we are inclined to think that the experi
ment ofmanufacturing one or two simple types of modern
locomotives on a large scale at correspondingly low
prices is worth a trial, and would considerably increase
the sale of cheap engines.
A manufacturing firm who supply the trade only, and,
therefore do not wish their name to be pub
lished , write as follows : - “ With reference to your
correspondent's (* A. W. C.,' Newcastle) letter in the
current issue of the M.E., permit us to point out that
it is not at all necessary to go to Germany for his
rails, points, crossings, turntables , & c., and that wemake
a specialité of this class of work , turning out many miles
of rail per annum -- and with this advantage, we make to
any gauge, in any quantity , curved or straight, in iron ,
tin , and brass. Weconfine ourselves to the trade,' and
do not supply direct to consumers. But your correspondent
can obtain any of our goods from most of the advertisers
ofmodel engine sundries in your paper. Weenclose our
card .” We shall be glad to forward to this firm any
letters from bona- fide trade readers who may wish to
stock these goods, or from private readers who may wish
to know the nameand address of the nearest agent from
whom the goods can be obtained. Letters should be
addressed— “ Manufacturer, " clo The Editor, THE
MODEL ENGINE* ER .

Another trade firm who will shortly be in a position to
supply direct to readers of the paper, write :-— " May we
ask why go to Germany, indeed, for certain goods? And ,
at the same time, may we point out that a query inserted
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in the columns of your journal, asking for English makers
of English model stock , would , we know for certain , have
produced replies. We must also take exception to the
statement that Nuremberg locos, sleepers, dining-cars,
etc., are perfect, as, although good, they are not, as
models of English stock, perfect in shape, scale , size, or
colouring.
If those amateurs who are intending to use
model coaches, & c., to scale -- that is in height and width
compared to gauge and correct in colouring - would com
municate with us through you , stating fully their require .
ments, every attention will be given to replying carefully
and to quoting closely good , English looking model stock
and made in England . The sameremark applies to rails,
crossovers, & c.” Letters from our readers, in response to
the above invitation , will be duly forwarded if addressed
— “ Rolling-Stock ,” c/o Editor THE MODEL ENGINEER.
*
“ On the Look -out” (Glamorgan) writes : - “ Refer
ring to your remarks re making ' Goods Engines and
Sidings,' the amateur is entirely in the hands of the ad .
vertisers ; they sell certain classes of goods, and if the
amateurwishes to make anything outside of the catalogue
lists, it necessitates the making of patteros. These often
run away with as much time as would take to construct
the model itself. I have a large number of catalogues,
and the whole of them contains nearly the same class of
goods over and over again . There is room in our country
for somenovelties in model engineering goods. I have
never seen advertised a set of castings and materials for
constructing a colliery winding engine with double-beat
valves and spiral drum , & c. One might ask - is the
colliery industry of Great Britain a thing unworthy of
notice ? "

“ T. V." (South Shields) sends another suggestion .
He writes : “ As a new reader of Th & MODEL ENGI.
NEER may I make a suggestion to some of your adver.
tisers ? Some time ago I was desirous of having a
-in . scale model loco (N.E.R.) express made. I con .
sulted any amount of catalogues, & c ., and inquired the
price; but in each case the price was prohibitive for anyone
ofmoderate means. I have no doubt if any enterprising
manufacturer would take the trouble and make, say,
-in. N.E.R. expresses,these would sellwellamong N.E.R.
men .
The same would apply to any other railway.
G.E.R. locos would have a good sale among G.E.R.
men, & c ., providing they are well made, and to look as
like the original, and at a moderate price ."
*

In view of the great interest now taken in the subject
of motor cycles and motor cars, and of the fact that we
have been asked by a number of readers to deal with this
subject in our columns, we are pleased to be able to
announce that we have made arrangements with a well
known expert to write a series of articles for us. These
contributions will describe fully how to build a motor
tricycle and a motor quadricycle. Machines of this type,
while thoroughly satisfactory in running, do not make
such a heavy demand on the skill and resources of the
amateur as would a motor car proper, and will, therefore,
wethink , prove to be a popular selection.
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Readers.
( Thediscussion
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readers toofmake
use of and
this column
of matters
practical
mutualto the
to full
Lotters may be signed with a nom -de-plume if desired , but the
full name and address of the sender should invariably do
attached, though not necessarily intended for publication .)

Model Railway Standards.
TO THE EDITOR OF The Model Engineer.
DEAR SIR,-I have just noticed A. W. L.'s letter in
your issue of January 15th , re Standards for Model Rail
way Systems, and I heartily endorse his viewson this point.
The sub -committee appointed by the Society of Model
Engineers in January, 1899, to discuss and decide this
question did not exactly choose the 3/2 in . gauge because
it was the nearest convenient size to the 4 it. 872 in .
gauge on a 34 -in , scale- although that fact may have
somewhat influenced tbe decision - but because it " would
allow an engine to be made large enough to steam well
in the open air, while it would be small enough to take
The report of this may
sharp curves in a large room .”
be found in your issue for March , 1899, page53. A. W. L.
will see there also that even a 72 in . scale modelmay be
made with a 372.in. gauge, but of course some departure
would have to be made from the scale in such parts as
the framework , & c. The main idea is to get plenty of
room for as large a boiler as possible, and plenty of space
for motion, without detracting from the symmetry of the
engine. The locomotive designers of to day on our large
railways would give anything, I believe, to have a few
more inches in width at their disposal, and it seems to
me to be the same in model loco design. The one thing
needſul is room , and to obtain it we must use a broad
gauge system as much as possible.
As regards his other views I cannot agree with him .
The cost of, and space required for, a 3 /2- in . gauge
system as compared with a smaller gauge would , in my
opinion, be very little extra and certainly less trouble.
The smaller the work the more difficult and intricate does
it become, to a certain extent, especially in a loco . The
g-in . scale mentioned with 1/4 in . gauge is, I think , quite
out of it, and the 25/8 in. gauge is plenty small enough .
What would be the size of boiler and firebox in a 194 in .
gauge model? Far too small for successful running I
think , and, moreover, should say the boiler would prime
furiously unless run nearly empty , and priming, coupled
with condensation, would make the engine a good model
of a steam water cart. I am not speaking as a model
loco builder, but base my views entirely upon the per
formances of the various loco's which I have seen running
on the Society of Model Ergineers' railway track.
The smallest loco we have had is one of 2-in . gauge,
designed and run by Mr. H. Greenly , which I do not
think has been successful, and that gentleman , who is an
authority, himself admits that he does not advise so small
a gavge (December 1, page 322). Next in size we have
a loco, built and run by Mr. Bowling, of 2 11-16ths in .
gauge . This one may, perhaps, contradict my remarks,
as it hasmade very successful trips, but the motion seems
very nicely made and it has a good boiler. Of the
larger gauge locos we have Mr. Pearce's 278 in ., Mr.
Smithie's 3 3-16ths in ., and Mr. Crebbin's 4/2 in . These
loco's leave little to be desired in either steaming, hauling
capacity, attention or speed. Mr. Crebbin's loco , when
coming down the track with the regulator not full open ,
is quite a handful to those in charge at either end. This
engine is built on a broad gauge basis, and I think its
capabilities bear out my remarks. Thus I say that the
broader the gauge, up to a certain limit, the greater
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success the loco, and it tends to show that A. W. L.'s
smaller gauges are not to be recommended . The gauge
of 372 ins. is, I think , just a convenient size and will
appeal to anyone, suiting them both in space and pocket.
I do not think it possible to adopt any further standards
in model loco building , such as height and width limit ,
buffer centre height and width limit, and standards for
width of tread , flange width and depth , and rail clearance.
I am not an authority on these points, but am inclined to
treat them as details which the builder can best suit him .
selfabout, and also the particular type of loco on which
be is engaged ; and, furthermore, they can be easily
arrived at and calculated by the scale. To put so many
restrictions on the model loco engineer does not give him
a free hand to bring out his ideasand designs ; and again ,
who is to set up such correct standard ? Personally , I do
not think the game is worth the candle.- I am , faithfully
H. S. BOORMAN ,
yours ,
Hon , Sec . Track Committee, S.M.E.
London , S.W.

TO THE EDITOR OF The Model Engineer .
DEAR SIR,-I think the suggestion put forward by
" A.W.L.” in your issue for January 15th , with reference
to “ Model Railway Standards ” is an excellent idea, and
one which I think should be taken in band by the
If the chief members of that Society see
S.M.E.”
their way to adopt certain standards, may I be allowed to
suggest that they copy our American friends with regard
to the “ loading gauge, " and take their extrememeasure
ments, and not the English ?
If they were to base their standards upon, say,
14 ft. 6 ins. and 9 ft. 6 ins., height and width respec
tively , we should get for our models 107 ins. height, say
i ins., and 778 , say 7 % , which , I think, are large
enough for any model locomotive.
Hoping to see something done in this matter. — Your
faithfully ,
J. S. RANGER.
Ealing .
Bichromate Batteries for Charging
Accumulators.
TO THE EDITOR OF The Model Engineer ,
DEAR SIR , -Every little while, in the answers to
queries in this admirable journal as to accumulator charg
ing by batteries, advice is given to use Bunsen cells in
preference to bichromates. Now , this may be convenient
for charging large cells, but for the usual size employed
by amateurs they are certainly not convenient. I have
for somefour years used six 4 in . by 6 in . bichromates
double fluid , of course — in this way, and cannot suffi
ciently praise them . I use circular carbons in the glass
jars and 1 lb. zinc bars, which I cast myself, in the por
ous pots, and I obtain with one charge a steady current
of 24 watts, 2 ampères, 12 volts, for at least twenty five
hours. Naturally, to obtain the full amount, the acidu .
lated water has to be renewed, say, every five hours.
As bichromate of soda over here costs about 6d. per
Ib. and sulphuric acid 2d . per lb., one charge, all in
cluded, costs me about iod . - really a very moderate
price. I use my battery to charge four 5-ampère hour
accumulators in series, which it does in 2 hours ; but I
expect that it would stillanswer admirably for cells reach
ing even 15-ampère hours. I have a simple lifting ar
rangement for the zincs when not in use , and find that
on account of this precaution they last for about six
charges of bichiomate, or some 150 hours . By this
means charging by batteries is reduced , it appears to me,
to the simplest expression , and the traditional messiness
done away with . - Yours sincerely ,
Florence , Italy .
C. D. MARTINETTI.
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Fast- Steaming Model Boiler .
TO THE EDITOR OF The Model Engineer .
SIR, - I found the letter of “ Eos ” on " fast-steaming
model boilers ” most interesting and instructive. I am
looking out for instructions on putting together such
boilers, where to braze , to rivet, and where soft solder
will do, & c . I hope “ Eos ” will write again and tell
more of his experiences as to speed attained, and the con
F. A.M.
struction of blow -lamps, & c .
Tunbridge Wells.

Dodge."
A Useful Spanner
TO THE EDITOR OF The Model Engineer .
DEAR SIR ,-The following is a little -known, but very
useful, dodge, which many of your readers may find
handy.
Round nuts, broken screws, studs, & c., may be turned
by means of an ordinary spanner and round rough file.

case are very dangerous to inhale. Ishould think either
method would kill all vermin , at any rate, that were
there at the time of fumigating. - Yours truly,
CHEMICAL.
A Simple Double -webbed Crank .
TO THE EDITOR OF The Model Engineer .
DEAR SIR, -I have noticed several ideas for making
double -webbed cranks in your recent issues of The
MODEL ENGINEER , but all of them require the use ofthe
lathe, a tool many amateurs do not possess. I therefore
propose the following method, which is similar to one
described in your pages some months ago, but which
may have been overlooked by many readers. Procure two
pieces of brass, as shown ( A , A ), and file up all sides

Z
N

The Use of Tin for Model Engine Castings.
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-Most of us after having made patterns for
a model from an original design are at a loss to know
where we can get castings from same. We want a metal
or alloy which can be bought so that we can do our own
casting ; something which can be melted on an ordinary
fire without forced draught. What I suggest is tin . I do
not think it is too soft to make models of. It looks well
when finished, will not rust like iron , and the cost
well, I do not think the cost should be considered to that
extent when the looks, & c., of a model, which sometimes
takes years of spare time to make, are at stake. Any
objection to this and hints as to other metals I think
would gladden the hearts of most model makers. DRAUGHTSMAN .
Yours, & c.,
Accrington.

parallel. Also procure two pieces of round steel rod, or
even straight French nails. Solder the flat si ^ es of the
pieces of brass together , and drill holes as shown (X , X ),
the same diameter as the steel rod . Soldering together
ensures the holes being in a line when the crank is
finished. Having drilled and parted the brass pieces, put
the two lengths of steel rod through these holes, as shown,.
and solder at Y , Y , Y , Y. Cut out the shaded portions
with a hacksaw , or thin flat file, and finish with a Gile -and fine emery cloth. With care a very fair crank can
be made when it is only required for a small model. —
CHEMICAL.
Yours truly ,
Kirkstall, Leeds.
Queries

♡
The spanner should be a trifle larger than the article to
be turned, and the file, being placed between them (as
shown in the accompanying sketch), will grip almost
immediately the spanner is moved . The file should be
so thick that it won't pass between the nut and spanner
jaw , otherwise a smaller spanner will be required .
X. Y. Z.
Yours truly ,

A Workshop Difficulty .
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -I have thought of two methods of getting
rid of the pests “ W. P. A.” mentions. I should suggest
(1 ) that he remove all his tools from his workshop, and
then puts an old bucket in it containing burning sulphur,
and leaves it there for several hours ; and (2 ) if this does
not answer let him procure a jar, and put about half a
pound of manganese dioxide in it, and cover it over with
nearly boiling hydrochloric acid . Hemust be very care
ful in both cases to quickly shut the door, and be care
ful when re-opening it, for the gases given off in either
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Replies .

( Queries on subjects within the scope of this journal are replied to
by post under the following conditions : Ho) Queries dealing
with distinct subjects should be written on separate slips, on
one side of the paper only, and the sender's name should be in .
scribed on the back . (o ) A stamped addressed envelope should
invariably
be enclosed
. (13)
will beanswered
as must
early
as possible after
receipt,
butQueries
an interval
of a few days
usually clapse before the reply can be forwarded. (4) Ali
queries should be addressed to the Editor, The MODEL
ENGINEER, 6, Farringdon Avenue, London , E.C.]
The following are selected from the queries which have been replied
to recently
(3054 ) Steam and Exhaust Ports . G. O'C . (Cork) writes : I*
would be greatly obliged for the following information :- A cylinder
is 3-in , stroke x 138-ins. bore ; wbat would be the size of valve face ?
Give size of steam and exhaust ports ; also size of steam pipe.
Should the steamways leading to ends of cylinder be samesize as
steam ports ? What throw should eccentric have ? What firm
makes cheap bolts suitable for above ?
The valve should be 1 % ins. long x 1 in. wide ; steam ports,
58 in . X 5-32nds in.; exhaust ports, 5-16ths in . wide ; bridges,
5-32nds in . wide ; cavity of exhaust passage in valve, 58 in . square
and 5-16ths in . deep ; steam chest, 2 ins. long x 144 ins. wide inside,
and about 274 ins. X 2 ins. wide outside ; steamways should be as
near as possible the same area as ports ; throw of eccentrics, 12 in .
The bolts may be obtained from Bertrand Garside or the Model
Supply Company.
(3020 ) Fire Engine Model. H. C. (Bradford) writes :' I intend
making a fire-engine, and would like to know if a single- or double
acting pump will be best. Two cylinders (sideby side), 1/4 ins. by
1 % ins.; pumps driven direct from piston rods. What should be
diameter of pumps ? Will boiler be large enough to make enough
steam for it - 12 ins. by 8 ins. ; firebox 4'ins. high ; ten f-in. tubes ;
water all round firebox.
Double -acting pumps would be best, the stream of water would be
more continuous and the pressure steadier. The boiler is large
enough , but the firebox might be made 5 ins. high, and nineteen
tubes, 1-in . diam ., could easily be put in if top of firebox is about
7 ins. diam .
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. [2975) Charging Accumulator from Primary Battery.
J. C. (London , E.C.) writes : I have seven 14ampère hour
E.P.S.
cells, and wish to charge them from a primary battery . I have a
good double- fluid bichromate of 5 cells, each cell giving a little
under 2 volts. Can you please informme what will be the most
satisfactory way to conneci up the E.P.S. cells for charging ?

INNI

BATTERY
No. 2975
Connect the E.P.S. cells in two sets of three , and put the odd cell
in series with the others as shown by the sketch above. When the
odd cell shows signs of being fully charged , disconnect it and con.
tinue charging the remaining six cells. If the E.M.F. of battery is
not sufficient to charge the cells in this way, disconnect the odd cell.
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( 2985) Building up Commutator. L. R. writes : Will you
kindly give particulars for making a suitable commutator for a
smalldynamo with tripolar armature. The one I had with castings
was 78 in. diam . brass ferrule, the inside diameter was $ in. , and
when bushed with boxwood, and a f-in . spindle through it , it hardly
left room for screws to hold the three segments on when cut. Also
kindly give output obtainable, and quantity of wire to be used.
The dynamo is of the “ Simplex " type, with a core 2 ins, wide and
I in. thick. Armature tripolar, with web } in. thick and 1 in. long,
with a space 34 in. deep and in, wide ; on each sideof web the
pole pieces are if ins. long; The castings stand 4t ins. high. Also
when finished , would the above be suitable to run as motor and be
powerful enough to drive a sewing machine when connected with
suitable battery ?
A built-up commutator with metal bush is shown in the details of a
100 -watt dynamo on page 169, Vol. II. A commutator of more
simple construction is also shown on page 43 of same volume. Wind
the armature with 3 ozs. of No. 22 andthe field -magnet with 1 lb.
No. 18, and connect in series. The motor will hardly be powerful
enoughtorun a sewingmachine.
( 28981 Horizontal Boiler for 1 b.h. -p: Engine . J. E. B.
writes : Please give dimensions, materials, thickness of plates, rivets
or bolts, & c ., of a horizontal boiler for 1 b.h.-P. engine. Boiler
pressure to be 100 lbs. maximum . Engine cylinder is 3 ins. by 3 ins.;
revolutions, 500 per minute. I assume that engine uses 122cubic
feet of steam per minute. Please give full particulars of size and
number of tubes, and size of steam pipe. Steam ports are it ins.
by } in . A sketch will greatly oblige.
The boiler should be made of mild steel, to the form shown in ac .
companying illustration, 18 ins. diam . by 3 ft. long ; plates, 1 in .
thick ; rivets, } in. diam .; firebox, 18 ins. long; front plate and tube
plates, 5-16ths in. thick. Put in 16 tubes it ins. diam . and about
18 ins. long. Steam pipe must be fin. inside diameter.
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(2987) Alternating Current. R. B. (Irvine, Ayrshire) writes :
"Willyoukindly answer me the following questions ? What is meant
by three -phase current ? Is it simply three alternating machines
working in parallel for the purpose of getting a greater current with
the same ent
E.M.F. ? If I get 2000 volts and 30 ampères from such an
arrangem , at a central station three miles distant from where I
reside, should the transformer be placed at where reside ? If from
the transformer I get 600 amperes at 100 volts, and rectify the cur.
rent by means of a rectifier (such as the one described by " R. M." in
SINGLE - PHASE

(2863) Joints in Loco Boiler. X. Z. ( Leeds) writes : I am
making a model locomotive to %4 in. scale with boiler of copper
plate about 3-64ths in. thickness of metal. I want this to stand a
high pressure, and desire your advice as to the best style of rivetting
the various joints, size of rivets and the working pressure you thick
the boiler shouldstandifgoodworkisput into its construction.
For a bigh -pressure boiler, and to make the most of the compara .
ively thick sheet you are using in your boiler, the longitudinal

DOUBLE RIVETTED
LAP JOINT
x

THREE PHASE

K
No 2987
THE MODEL ENGINEER of October ist, 1900 ), would I then get a
continuous current of 600 ampères at 100 volts?
A three-phase current is derived from one machine constructed and
wound specially for generating three alternating currents, which
overlap each other by one-third of a period, as shown by the rough
diagram . Thetransformer shouldbe placed at the consumer's house.
Therewould be a slightloss in the transformer and therectifier ,and
the continuous current obtained would be60 to 80 per cent. of the
energy transmitted from the generating station .

OOOO

to rivet
SINGLE RIVETTED
LA JOINT
BETWEEN
BACK PLATE
of FIRE BOX
AND SHELL
No. 2863

DOUBLE
RIVOTTED
SUTT JOINT
O

joints must be double rivetted. This may be done by simply
lapping the edges of the plate or the boiler may be kept of a true
cylindrical form by adopting a butt joint. The latter of these
methods is best, and ifyou are doing the whole thingthoroughly, it
should be adopted. Both are shown on the right of the illustration
above. The rivets must be of soft copper, % in , diam ., and they
should be spaced ys in . centre to centre. The joints in firebox
casing (back and front edges of wrapper plate, saddle plate, and
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foundation ring) and all joints of inner firebox should be single
rivetted with
in . rivetts 36 in . centres, as shown on left of illustra
tion . Front tube plate sbould be flanged and single rivetted. This
plate and firebox plates should be of copper sheet a good 64th in .
thicker than boiler plates. Such a boiler could be safely worked
at 50 lbs . on the square inch, which should be taken as the maxi
mum allowable. It should be tested to 100 lbs. pressure with water.
[2995) Petrol Motor. A. MacD . (Regent Street, S.W.) writes :
I am making a 4-cylinder water cooled PetrolMotor, with 2-in .bore
and stroke, on the De Dion principle, as per catalogue enclosed (p .
46 ), and should like to turn one out as powerful as possible under
the circumstances. (1) What would be the fraction of a h..p. using
Carless Capel's Petrol! (2) What is the minimum thickness of the
cylinder and combustion chamber that you would advise for them to
stand the explosion, without any chance of fracturing, if made in
gunmetal? (3) What carburettor should be used for a small engine
like this, and what size ? if not on the De Dion lines, as on p. 44 ,
will you send mea rough sketch and explanation of same? (4 )What
size coils would you advise for the four cylinders ? and what wire
should it be composed of? also , how much of same? (5) How many
condensing plates, if any, that this coil would need --working, say,
at 4 volts?
(i) About 2 h.-p. at 1,500 revolutions per minute. (2 ) Thickness
ofmetal, 3-16ths in . (3) You could not do better than use a De Dion
carburettor for a 24 h.-P. engine. You will find several types of car
burettors, and otheruseful information ,in the Auto -motor and Horse .
less Vehicle Pocket Book , published by F King & Co (1s.),62, St.
Martin's Lane, Charing Cross, W.C. (4) The core of coil should be
14 in. diam . and 6 ins. long, soft iron wire ; primary , 2 lb. No. 14
D.c.c.; secondary, 4 lb. No. 36 s.c.c. Condenser should have about
50 sheets of tinfoil, 5 ins. by 7 ins.
(2994) Boiler for Model Tug . P. H.M.(Bayswater ) writes :
I am desirous of making a new boiler for a 4-ft. 6-in . model of the
Ramsgate steam tug Aid , which I possess. Her last and original
boiler being a simple cylindrical one, with no tubes of any descrip

// "or 12 "

A boiler of the locomotive pattern would give the best results
with internal hearing surface. It should be 4 % ins. diam . and
19 ins. long, including 3 ins, for smokebox, 10 ins. for barrel, and
6 ins. for firebox. There should be five or six 74 -in . tubes in barrel.
The inside firebox should be 574 ins. long, and 3 ins. wide, and
6 ins. deep, with water space all round. The boiler could be made
of brass or copper 1-16th in. tbick , and if well stayed and rivetted
would stand a working pressure of 30 to 40 lbs. per square inch .
Either methylated spirits or charcoal could be used for fuel.
( 3004) Model Midland Locomotive. E. L. A. (Whitehall)
writes : I am making a \ .in . scale model of a Midland locomotive,
No. 116, with a boiler tube 6 ins. long, 21 ins. wide. What gauge
should this be for, say, 20 lbs. maximum pressure ? I am making
the firebox 3 ins. long (outside shell) and the inner shell 24 ins.
Could you kindly tell me what the widths of each should be, and
also what gauge copper to use for the firebox ? Also, could you tell
me what should be the corr :ct gauge between the rails for a f-in .
scale model ?
For a boiler 2 % ins.diam ., in brass or copper, the thickness should
be 1-32nd in, full, or No. 20 gauge. The width of outside firebox
should be i 7-8ths in ., th : inside box if ins.wide ; inside, the same
gauge metal (No. 20 gauge); tube plates, No. 18 or 16 gauze. The
gauge between the rails should be 233 ins.
[ 2917] Loco-- “ Camel Class, " G.W.R. H. W. ( Stoke
Newington ) writes : Will sou kindly give the following particulars
for a h-in. scale model of No. 3,352 " Camel " G.W.R. locomotive :
Length and width of frames for loco and tender, gauge of rails, and
diameter of wheels, distance of wheel centres, and general dimen
sions of boiler ? A detailed sketch of funnel would grea ly oblige.
Outside frames , 1458 ins. long, 3% ins. apart ; inside frames,
1458 ins. long, 2 ins. apart ; tender frames, 1074 ins. long, 34 ins.
apart ; gauge between rails, 2} ins. Driving wheels, 27 ins. diam .,
47 ins. centres ; bogie wheels, I 13-16ths ins. diam ., 3 % ins.
centres ; rear bogie wheel to driving wheel, 358 ins. : total wheel

tunnel
16

군
11
tö

ÖT

93

ſi rwets
apart

о

о

0

4 cross stays at bottom
tion, would not maintain a head of steam sufficient to keep the
engine in motion. She is a paddle boat, and the paddle wheels
(which are each 8 ins. diam ., with eight floats to each wheel each
hoat measuring about 3 ins. by 17 ins.) areworked by one slide-valve
cylinder only , which , of course ,means two dead centres to the revo.
lution. This is overcome satisfactorily by making the wheels heavy,
this acting as a sort of flywheel and swinging the crank over the
centres. The cylinder is 1 % ins. bore , by full 1 y ins. stroke, so that
you will understand how a good head of steam is required to be
kept up to overcome the various awkward circumstances under
which she works. I enclose a design for the new boiler, and would
be very glad if you would let mehave the benefit of any suggestions
or advice you can offer. The tug weighs nearly 6 stone complete
with boiler charged , & c., and ready for work . She has 30 lbs. of
ballast, and took me three months, working all and every day, to
complete . Her engines and boiler were not made for her, however,
as a single cylinder is a great nuisance for a paddle boat, and I
should not have fitted them except for the fact that they were lying
by idle at the time.
The border you propose to make would not be a very satisfactory
one, the firebox is too shallow , and the engine being placed on the
top of smokebox , would be liable to get overheated . We give a
sketch above showing what alterations we propose . The vertical
is increased 34. inThe cross tubes
tubesretain
firebox
areomitte
d and
shouldof not
are
theseheight
be more
than
. diam . The
ed , and
outer shell could be made of bras; 1•16th in. thick , the firebox and
not being
boiler
of
shape
tubes should be of copper. The square
good for resisting pressure , it should be well stayed with 3-16ths in.
diam . bolts where shown on sketch , about 1 in . apart. Weadvise
you to use a working pressure of 40 lbs. per square inch, which
would be ample to drive the boat at a fair speed. The boiler should
be tested by hydraulic pressure to 89 lbs.
( 3002) Boiler for Locomotive. P. F.writes : I am making a
locomotive with i in . bore by z ins. stroke cylinders. What would
be the best form of boiler, also size and pressure required ? Would
it be necessary to have internal heating, or would external heating
do ? Would methylated spirits do, or is charcoal furnace the
proper thing ?

water tubes

5 "

No.2994

No. 29/7

FULL
SIZE..

CHIMNEY
base, ny ins. Boiler : barrel, 278 ins. diam ., 5 % ins. long ; fire
box, 3 ) ins. long, 17 ins. wide at bottom ; inside firebox, 3 ins.
long, is ins. wide at bottom ; top not more than 18 in . above centre
line ; depth below centre line of boiler, 24 ins. at front, 2 ins. at
back ; two tubes, 50 ins, diameter. Outline of funnel is given above
(full size).
( 3000) Motor to Drive Model T.B.D. N. C.writes: I would
be obliged if you would tell me— (1) If a motor would drive the
model T.B.D. explained in your issue (Vol. III, No 36 ); and if so ,
details of how to make one ? (2 ) Whai voltage would be required to
drive it a moderate speed, and where and how the accumulators
would be placed ?
An electric motor would drive the model torpedo boat destroyer ,
and one suitable for the purpose is shown in deiail and described by
Mr. Avery in the March and April Nos. of 1899. A voltage of 6
or 8 w uld be sufficient,and we suggest that 3 or 4 bichromate cells
with thin zinc and carbon plates would weigh less than accumulators
of the same power and would run the boat at a higher speed for an
13912 ) Traction Engine Dimensions. A. H. A. (Brixton )
writes : I have just constructed a pair of 8 -in. traction engine wheels,
and should feel much obliged if you would answer me the following
questions : (1) Entire length of boiler. including fire. and smokebox,
and diameter of same; (2) distance from centre ofboiler to ground ;
(3) length of coal bunker; (4 ) height and diameter of funn -l ; (5)
diam ter of leading wheels ; (6 )most suitable size of single cylinder ;
(7) diameter of flywheel.
(1) Boiler, tof'ins. long and 3 ins diam .; (2 ) centre line, 54 ins.
above ground ; (3) coal bunker, 44 ins. long ; (4 ) funnel, 5 ins. high,
74 in . to i in . diam .; (5 ) leading wheels, 5 ins. diam .; (6 ) cylinder,
64 in . bore and 1 in . stroke; (7) Aywheel, 4 % ins. or 5 ins. diam .
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power . I keep the speed constant, and only switch on and off while
dynamo is running. After two hours' running, I only get a faint
glow when the lamp is coupled to accumulator. There is a small
flat " on one of the commutator segments, and the armature rattles
when running at high speed, and I also obtain smart shocks from
dynamo terminals. Does this " flat " and the rattling of the
armature point to the reason why I cannot charge the accumulator,
or is it not being able to maintain constant regularity in the hand
speed ? Would a 4 h.-p. water motor work this dynamo for
charging ?
The first point is to see that the positive pole of dynamo is con
nected to the positive terminal on accumulator. If the brushes are
pressing very lightly on commutator the rattling and flat place
might cause the brushes to make a poor contact ; this would , per
haps, account for the shocks obtained from the terminals. It is
necessary to run the dynamo a little faster than required when light
ing, the lamp when the accumulator is to be charged , and if the
resistance of accumulator is much lower than the lamp and the
charging current is about 3 ampères , it may be necessary to put a
resistance of 2 or 3 ohms in series, with accumulator, to get the

( 3005) G.W.R. Loco., “ Lord of the Isles. " G. H. C. (Clif
ton , Bristol) writes : I an about to build a model of the G.W.R.
single express loco., “ Lord of the Isles." I want it to be an exact
copy, and it is to be driven by an electro-motor. The gauge is 278
ins., and I see from your answer to a correspondent in June last year
that the length should be 10 ins. and breadth 3 % ins. Do you know
of a motor, with reversing motion , that is small enough to fit this
size ? I only know of one, and that is too large for the size Iwish to
build. There are plenty that are suitable without reversing motion.
Can these be altered to be reversible ? - for I am a novice in regard to
this. If you could give a sketch of loco .,showing shape of frames
and position ofmotor, or if you would say where I could get one, it
would very greatly oblige. Would you also give a sketch of funnel ?
An electric motor can be fitted to run lengthways in the engine,
the motor being fixed at the smokebox end of engine. The motor
spindle could have a worm gearing into a worm wheel on driving
axle , reducing the speed of motor from 20 to 1. The small tramcar
motor advertised by Mr. Avery would answer the purpose admirably ,
and the reversing switch could be fixed in the cab to represent the
reversing lever of the real engine.
kk
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MODEL G.W.R. Loco , “ LORD OF THE Isles.”
dynamo to excite and keep the voltage steady. If the armature does
not rattle when the dynamo is giving 20 volts or lighting up the lamp,
it indicates that, when connected , commutator does not work and no
charging is taking place. An % 8 h..p. water motor would run the
dynamo very well.
(3014 ) Dynamo ; Force Pump. A. B. (St. Albans) writes :
Below is a sketch of a small dynamo. Would you kindly tellme
what number wire to wind field and armature with , and would it be
possible to get an output of 6 volts 3 amps. ? Also, what size force
pump should I require to feed a boiler , 9 ins. by 5 ins., with central

Two - THIRDS
FULL SIZE

O

( 3013) Faulty Dynamo. S. R. B. (Peckham ) writes : I have a
small model dynamo of the following, dimensions :--Armature,
ins. long ; field .magnet
shuttle type, 15. ins. diam , by
cores, 1 % ins. wide, i in . thick, 16 ins. space for winding ;
tunnel, 17 ins. diam . The armature has not brass end pieces,
but the shaft runs right through the web portion . On the arma
ture I have got four layers of No. 21 s.c.c., which is shellaced
in every layer and thoroughly insulated . ' I have repeatedly
tested for leaks, but have found none. The field -magnets I have
S.C., in which there is
of No.as 21described
eachbrushes
layers the
fouraffixed
wound
no
leak . with
I have
in Hasluck, but
after revolving it as fast as possible by hand by a pulley 1 1.6th
in .
in diam . , have not succeeded in getting any current. I have strong
suspicions that I have not enough wire in either field -magnet or
armature , but surely I should bave at least a very little current ? I
have magnetised field -magnets all right, for I tried poles with a
compass , so must have wound field -magnets all right. The armature
is solid. If you could tell me what is most likely the matter , I
should be infinitely obliged , as this is my first attemp". I made the
directions given in your handbook ,
telephone
wall
and have
found according
it to work toallthe
right,
There is only about half enough wire on the dynamo, and that
would probably account for the machine failing to work . The
brushes should be fixed so that they touch the slots in commutator
when the armature poles are opposite the field poles, they should
make a good contact and each brush should be insulated from the
frame of machine. Each end of the wire on fields should be con
nected to the brush terminals, and, if it still fails to work , reverse
the connections from field winding 10 brushes and drive it in the
same direction as before ; if there is no current this time, disconnect
the field wire from brushes and connect to a battery of two or three
cells, so as to separately magnetise the fields and run the armature
as before ; if it still refuses to work, wind some more wire on
armature and field -magnets, as much as they will hold . There is
also too much clearance between armature poles and poles of field .
magnet.
(3043) Dynamo not Exciting Properly. “ SIGMA " (Devon
port)writes : I have obtained a 20 volt 3 amp.dynamo, shunt wound ,
for charging a 6 volt 3 amp. accumulator . The dynamo is a vertical
undertype, with cog drum armature, eight sections on the commuta
tor. The accumulator, after being charged by a practical electrician,
lights an H.E. reading or cycle lamp satisfacto ily: When I connect
the same lamp to the dynamo terminals-- the machine working with
hand power at 2,500 revs.--I get a good light. But I cannot succeed
in charging the accumulator under the above conditions of speed and

No. 3014
flue, 2 ins. diam ., no tubes, working pressure 30 lbs. ? Would an
engine , 1 in . bore, 2 ins. stroke, work the above dynamo from above
boiler
Wind the armature and fields with No. 24 S.c.c. wire, as much as
will go on ; but it is doubtful if you will get more than 6 volts and
I ampère . If the force pump is to be driven by engine it may be
in . bore and fin . stroke, but a hand force pump should be * in .
bore, and 2 ins. stroke. The boiler is hardly large enough to supply
engine with enough steam for driving the dynamo, but it could be
tried .
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( 3035 ) Armature ; Switchboard ; Accumulators. R. T.
writes : Will you kindly answer me the following questions ? (1) I
am thinking of putting a ring armature into dynamo of 100 watts,
with armature tunnel bored out for a 2-in. armature, twenty sections,
to carry half-a-pound of No. 21 S.W.G. copper wire. What size of
rings should I get ? (2) What size of wire should I use for the
electric lighting leads to carry current to three 25-volt lamps ? (3)
What size of German silver wire should I use for fuses on switch
board and fuses on lamps, also length of same? (4 ) Could you
instruct me how to make a resistance board , so that I could switch
one or two lamps out ? I would like the resistance board to be auto
matic, if possible, so that as soon as a lamp was switched out it would
switch in a resistance. (5) Does three 25-volts mean that each
lamp
takes, and
i ampère
volts?to make
(6) I have
lamp accumulator
bichromate
batteries to
of
4 -volts
I am 25going
somea cycle
charge same; how many shall I want ? I have six carbons, 5 ins. by
1/4 ins., and six zincs 5 ins. by 1 % ins.; must I connect the positive
terminal of accumulators to carbon or zinc of batteries, and how long
will it take to charge the accumulator ?
(1) A ring armature, a ins. diam ., would not have enough room on
the inside for the wire. It would be much better to make a drum
armature for the machine, the wire being wound on the outside only.
For an output of 100 watts, a ring armature should be about 3 % ins.
diam . (2) No. 16 wire will do for the leads. (3) No. 34 German
silver for main fuses ; No. 40 German silver for lamp fuses ; length
about 1 %, ins. (4 ) To switch in a resistance when a lamp is switched
off, a two-way switch will be required for each lamp, arranged as
shewn by sketch ; but if the dynamo is a shunt-wound machine, a
better and more economicalway of regulating the current would be
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wheel shall I require, and size of armature ? Economy and efficiency
no object so long as I can get it to work as a novelty.
Make the cores 372 ins. long x 44 in . diam ., and the yoke i in ..
wide and fin . thick and 4 ins. long Wind on each limb about
ten layers of the No. 22 wire. The Aywheel can be 6 ins. or 8 ins..
diam .; thearmaturemay be fin . wide, 3ß in . thick, and 34 ins. long.
[ 3032 ) Motor for Small Tramcar. A. E. B. B. (Dover )writes :
Can you kindly inform me how to make and fit a motor suitable to
drive a tram made of fretwood ,which is 1 ft. long by 3) ins.wide ? I
would like an illustration , if possible. Also , what kind of battery
would I require to drive it ?

No. 3032
WORM GEAR

34 FULL SIZE
សា
A simple form of electricmotor is shown and described on"pages
194 and 195 of Vol. II. The motor might be reduced in size by replacing the permanent steelmagnetwith an electric magnet the same
shape as the magnet forming the armature of the machine. The
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to put a resistance in series with the fields of dynamo,and when one
or two lamps are switched off the voltage of dynamo could be regu .
lated by the resistance , and less current would be wasted. (5) If
you are using 8 C. p. lamps, each one will take about i ampère and
25 volts, and three lamps 3 ampères. (6 ) Three bichromate cells will
charge a 4-volt accumulator, each cell consisting of two carbons and
one zinc. Connect the positive terminal on accumulator to the car.
bon of end cell of battery. It will take about six hours to charge.

motor can be fixed lengthways in the car, and may be geared to one
of the car axles by a home-made worm gear. Get an ordinary screw ,
with a clean thread, and file one or two of the threads off the point
to form a pivot which can take a bearing in a brass plate fixed to
frame of car. The head of screw can be connected to motor spindle
by fitting a hard wood bush tightly on spindle, over which a piece
of brass tube -about % in. long - is to be fixed, and projecting,be
yond end of spindle about 3-16ths in . The head of screw should just.
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No.3032
(3045B) Electro -Magnet. W. J. D. (Lewes) writes : Will you
kindly give me dimensions ofcores, and size of iron to screw cores
into , to make two electro-magnets to work from a battery ofhave
six
bichromate cells, using No. 22 cotton -covered wire ? I
nearly 3 lbs. of this, and I want the magnet as powerful as pos .
sible. I want the magnets to drive a motor similar to a beam
engine where themagnets will attract an armature fitted to one end
of beam , the other to move a crankshaft and flywheel. What size

fit inside the tube and close up to shaft. Then drill a small hole
through the tube in line with the slot in the head of screw ,gea
and
through which a stout pin or piece of wire can be put. The r
wheel will consist of a disc of brass, 1 in , diam . and 1-16th in. thick.
A hole, the size of caraxle, mustbe drilled in the centre , and teeth
filed round the rim to correspond with the thread on the screw . This
disc is to be soldered to the centre of car axle . Two or three i'pint
bichromate cells would run the motor well.
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(30454 ) Gas Engine. W. J. D. (Lewes) writes : Will you
kindly advise meas to the following ? I am thinking of building a
small gas engine, similar in design to Mr. Rompler's,as described
in THE MODEL ENGINEER by " Atlas,” but want to get more
power.. I am thinking of using steel liner for cylinder of 2 % ins.
or 274 ins. diam . instead of 2 ins. Can I do so without altering
design
engine materially ? Will air, gas , and exhaust pipes
require to be larger than / in . ? If so, how much ? I would keep
length of stroke the same as described.' Will ignition tube require
to be larger ? If so, please give dimensions, and what size and
weight of flywheel, and what power should I obtain , and also please
advise me as to any alteration in design if needed ?
The design of engine can be the same if the length of stroke is
not increased ; the diameter of air and gas inlets , the exbaust and
valves must be increased in proportion to increase in diameter of
cylinder ; instead of in., they should be 5-16ths in . or 36 in . The
ignition tube may be the same size, but the shaft should be increased
to 78 in . diam . The crank-disc should be 1 in . thick, and the
crank -pin 12 in. diam . The flywheel should be the same diameter,
but the rim may be increased in width to 14 ins. The horse-power
with a 21-in. cylinder will be about a quarter.
Queries from the following readers have been received up to the
time of going to press, and will be answered in rotation. Queries
received after this time and up to the date of issue will be notified
in the same manner in the next issue :
H. A. G. (Earlstown), F. J. A. F. (Barnes), C. L. (Glasgow ),
W. W. G. (Weston-super-Mare), G. E. B. (Barnsley ) W. F. H ,
(Dover), J. T. (West Jesmond), J. E. C. (Birkenhead), A. E. M.
Birkenhead), P. E. B. (Cardiff), E. J. (Harringay), c. H. M.
(Bristol), P. D. (Peckham ), H. H. (Oldham ), J. H. T. (Ilford ),
P. C.H. (Heaton Mersey), H. E. (Birstal), E. W. (Hayling Island),
G. F. (Stratford ), S. F. (Twickenham ), W. H. (Sandy), H. V. B.
(Ratcliffe ), P. H. L. (Manchester ), W. W. (Newcastle), J. McL .
(Carnarvon ), J. S. R. (Ealing ), A. L. (Shepherd's Bush ), J. H.
(Chorley), Leírner (Hull), c . A. S. M. (Cambridge), T. F. H.
( Stamford Hill), F. B. (Hull), P. W. P. (Shrewsbury ), C. M.
(Inverness), J. P. (N.), R. R. ( Southampton), E. R. E. (Shepherd's
Bush ), F. H. (Preston), G. A. (Birmingham ), H. F. F. (Upton
Park ), W. Y. (Harrow ), T. A. T. (Sheffield ), C. H. E. (Bourne
mouth ), H. K. (East Ham ), E. W. (Warlingham ), J. K. (Wands.
worth ). F. P. (Mirfield ), H. E. M. (Woolwich), W. A. (Berwick ),
T. G. W.(Upper Largo), E. V. P.(Dalston), H.G. D.(Nottingham ).

Amateurs'

Supplies .

( The Editor will be pleased to receive for review under this
heading , samples and particulars of new tools, apparatus,
and materials for amateur use.]
The “ M.W.” Model Gas Engine.
A thoroughly reliable model gas engine which will actually do
some work may be termed a success . This is the case with the
" M.W." Otto -cycle model gas engine,which is safely recommended
for driving small dynamos, sewing-machines, fans, blowers, or any
thing for which 1.16th to 48 h.p. is required. As a matter of fact
the engine has long proved its usefulness under the name of the
" Invincible ." The whole stock and business of tbe Woodcock
Gas Engine Co.--the former makers- have now been taken over
by Messrs. Marshall & Woods, 2, Gray's Inn Road, Holborn ,
London , who, whilst making the same engine have changed itsname
to the " M.W.” gas engine. This little motor runs smoothly at
about 500 revolutions perminute, is water-jacketed,accurately made,
and has good compression in the cylinder. Every engine is tested
before being sent out, and as the model is practically a counterpart
of the modern “ Otto cycle " engine, it is especially useful to students
or those wishing to acquire a working knowledge of this branch of
en zineering. The machine is supplied finished or the parts in the
rough, with working drawings. Extra prices for machining separate
parts are also quoted, and all particularsmay be obtained by sending
one penny stamp to Messrs. Marshall & Woods, as above.
The “ B 2 " Pittler Lathe.
With reference to our notice of the reduction of prices of the
Pittler lathes in this column in our last issue, we are asked to state
that the price £ 35 for the " B 2." type refers only to the bench form
of this tool. This is described as a bench lathe for screw.cutting,
provided only with change wheels, worms, slide-rest and hand-rest.
Instructions for Tin Plate Working .
Under the tille, " Sheet Metal and Tin Plate Working," Mr. M.
Cole has issued one of his “ Re'iable ” handbooks which will un
doubtedly be of use to amateurs. The clearest instructions for
working in sheet metals with hand tools are here given and include
the processes of marking out, cutting, bending , hollowing, seaming,
wiring, soldering, rivetting, polishing and lacquering in colours.
The instructions are fully illustrated, and prices of all the requisite
tools and accessories will be found useful. The price of this little
book is 6d., postage being a penny extra.
Machining for Amateurs.
We are asked by Mr. Thomas Boothby, Pump Street, Hollin .
wood , to state for the benefit of readers in that district that he is
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willing to do machining, etc., to models on the most reasonable
terms, for readers of this journal who are unable to undertake part
of the work for lack of suitable tools.
A New Amateur's Shaping Machine.
Readers looking out for a small shaper will be glad to hear that a
handy little machine has been placed on the market by Messrs .
Thompson , Son & Megson, Soho Works, Ancoats , Manchester.
This new hand-shaping machine will shape a surface of 9 sq . ins.,
has an automatic traverse, and is guaranteed for twelve months.
Further particulars may be obtained of the makers, The MODEL
ENGINEER being quoted when corresponding.
Vertical Engine Castings.
We have examined photographs of a little vertical engine made
by the l'on Company, 193, Princess Street, Manchester, from one of
their cheap sets of castings. The engine is a suitable one for the
amateur to build up having soft iron and brass parts, and we note
the favourable remarks of one of the purchaser's of these sets in a
letter to the l'on Company. A set of castings for a two cylinder
tandem verti al engine with piston valve is also a good cheap line,
all particulars of which can be obtained by sending a penny stamp
to the firm at the address mentioned .

Catalogues Received .
The Silver Queen Cycle Company, Limited , 221, Totten
ham Court Road, London , W. - The 1901 cycling season will soon
be upon us, and the new catalogue of the Silver Queen Cycle
Company is already to hand . We are reminded that this is their
fifteenth season's trading, and the fact that the business of the
firm is a rapidly increasing one should go to prove that their cycles
are appreciated by the public. The present list is a well-printed
production and contains, in addition to the long and detailed list of
machines and accessories, a diagram showing and describing the
various parts of a bicycle , as well as a number of general particulars
of use to the rider. Readers should procure this new catalogue,
which will be sent, post free, to any address for one stamp.
T. W. Suter, io , Highweek Road, South Tottenham , London ,
N .-- A new list of gramophones of every class is to hand from this
firm , and will be found useful by the trade or private readers. The
various instruments are very distinctly classed, and range in im .
portance from the high-class De Luxe" to a low.priced " hand.
turned " machine especially suitable for public work . Altogether
seven different qualities of the ordinary type are listed, and in addi
tion to these are particulars of a " penny-in -the-slot " gramophone,
which will doubtless be found a source of considerable profit to its
owner .
Kent & Co., Ormond Road, Richmond. — The price list issued
by Messrs. Kent & Co. indicates a considerable variety in electrical
and other goods. Special attention is drawn to a powerfulshocking
coil complete, which is sold at a very moderate price, wbilst accumu
lators, motors, scarf pin sets, and other electrical items are listed.
Another section is devoted to carpenters', fretworkers', and metal.
workers' tools, which are specially low -priced ; and we may call
attention to a line of very cheap bench-vices, which will suit the
very lightest pocket. The price of this list is ad., an amount which
is , however , allowed off the first order sent.

Notices.
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects . Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bear the sender's name and address. It
should be distinctly stated , when sending, contributions, whether
remuneration is expected or not, and all MSS. should be accom .
panied by a stamped addressed envelope for return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 6s. per
annum , payable in advance. Remittances should be made by Postal
Order.
Advertisement rates may be had on application to the Advertise.
ment Manager.
How to ADDRESS LETTERS.
A correspondence relating to the literary portion of the paper,
and all new apparatus and price lists, & c., for review , to be addressed
to THE EDITOR, “ The Model Engineer," 6, Farringdon Avenue,
London , E.C.
All correspondence relating to advertisements to be addressed to
the ADVERTISEMENT MANAGER, “ The Model Engineer," 6 , Farring
don Avenue, London , E.C
All subscriptions and correspondence relating to sales ofthe paper
to be addressed to the publishers, Dawbarn & Ward , Limited ,
6, Farringdon Avenue, London, E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 12 , Cortlandt Street, New York, U.S.A., to whom
all subscriptions from these countries should be addressed.
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The Control of
from

BY

Electric Lamps

Two or More Points.

By F. E. P.
T is frequently an advantage to be able to control an

A

FIG . 1.
dividual may find it a convenience to put his hand to a
switch at his bedside and start his electric stove, or elec
tric frying pan, in another room of his house while he
proceeds to dress, so that he goes straightway to a warm
room , or ready cooked breakfast - provided he does not
again fall asleep ! By means of a switch downstairs he
can cut off the electric supply before he sets out from the
house .
+
C
는
Fig . 2.

Many amateurs have found the need of some device ,
as herein indicated , and some have written to the Editor
for the information . The answers to their various en
quiries cover the scope of the subject fairly well, and
when gathered into consecutive form , will, I think , prove
useful to others who have been puzzled over the question .
The control of a lamp, or set of lamps, from two dis
tinct points only , is not a difficult matter, and only re
quires the use of two-way switches in place of the usual
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one-way type. It is not, however, matter of common
knowledge that the control can be extended to three ,
four, or, in fact, any number of points, and as this may
also be required, the following article will contain in
formation on this somewhat more complicated side of the
problem ,
It will first be necessary to look at the principle of the
a
A
Х
G

at
2

B

:
1

in such cases as the lighting of a hall or passage
way, in which case a person entering at one end may
switch in the lamp, and extinguish it again as he passes
out at the further end. This is but one instance out of
many, and others may be readily named. A lamp may
be suspended in a room where two or more clerks sit at
desks in various parts of the room , and it may be desir .
able that each should have control of the central lamp
without having to move from his seat. It is not impos
sible, as another example , that some warmth -loving in

MARSHALL .

с

FIG . 3.

FIG . 4 .

thing. If we take an ordinary simple circuit, including
a lamp and switch , as shown by the full black lines in
Fig . i, it is obvious that the addition of an extra one
way switch at B will not help us in the required direction .
The lamp can only be controlled by B when A is “ on,"
or vice versa . The substitution of two-way switches for
A and B will not mend matters, because there is only one
с
a
B

FIG . 5 .
way ofwire. Similarly, it would be useless to duplicate
the wiring, and retain the one-way switches; but the pro
blem is instantly solved if two-way switches and a dupli.
cate wire between A and B be employed . This gives us
a diagram like Fig . 2 . The two contacts of each switch
are connected one to an end of each duplicate wire, as
shown . The “ live ” contact of each switch connects to
the “ line," and it will now be seen that with both switch.
armsin the position indicated, the current will be “ on ,"
flowing through the upper wire a . If one of the switches
be turned, the lamp will be cut out, and if then the other
be likewise turned , the current will flow once more, but
this time the lower wire b will convey it.
We now have to find a means of controlling the lamp
at some other part of the circuit, C. The difficulty , of
course, lies in the fact that A and B may both be “ off ”
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at the particular moment when C is required to be used.
It will, therefore, be necessary to design a switch which
will have the effect of bridging the wires a and b when
this is the case . On the other hand, the arrangement
must be such that in the other position of this switch a
clear path is provided for the current along either of the
wires a or b without interruption. These requirements
are shown diagrammatically in Fig. 3, where A shows a
“ cross over from b to a, B the same but from a to b,
and C the “ straight-through ” connection for either a or
6. By a process of evolution , the form of this switch is
arrived at as shown diagrammatically in Fig. 4 , where X
and Y are brass or copper bars, insulated from each
other, but mounted on a common support and revolving
on the centre O.
It now only remains to connect the new switch in the
circuit, and this is shown in Fig. 5, where it will be seen
one of the wires a or b (it does not matter which ) must be
cross.connected to C. Any further number of switches
such as C may be put in the circuit, and, for the sake
of completeness, an arrangement showing five points of
control is given in Fig. 6. The number of lights is also
variable, and these may be connected in series or in
parallel, as may be found necessary . Illustrations of the
iwo methods are given (with two control points only, for
simplicity) in Figs. 7 and 8.
A few words as to the construction of these switches; for
a small installation working from battery power or private
plant at low voltages (not exceeding, say,5ovolts continu .
ous) switches of simple but strong construction only are re .

Fig. 6.
quired ; but for higher voltages and where the public
electric supply is used, proper quick break switches of
approved design should only be employed.
The two -way switch is shown in Fig. 9, and is thus
made. The base consists of a piece of hard dark wood,
such as walnut, 38 in. thick, and has the top edges neatly
chamfered off about %s in. A cover of the same wood is
provided , the sides of which are & in. and top 3.16ths in.
inick. The pieces of which it is composed are simply
cut to exact length, the ends glued together and a few
headless pins driven in. The thin top piece may also be
glued and pinned on, and when all is dry and firm , and
the holes drilled in cover and base, cleaned up and
French polished or twice varnished . The cover is held
to the base by four brass screws, h, h, and the holes for
these should preferably be drilled by means of a brace
and twist- drill as generally used for metal drilling : this
to obviate the danger of splitting the thin wood ; No. 4
brass countersunk wood screws i in. long will be suit
able. The heads must be driven in Aush (countersunk )
so as to leave no projections.
To make the switch itself some hard springy brass will
be required somewhere about 1-16th in. thick. No. 18
is a suitable gauge, and a strip 58 in. wide by about 9 ins.
long will be sufficient to provide all the flat brass required
for each of the 2 - way switches. Out of this strip pieces
must be cut and filed to the shape of the switch arm S ,
the two way contacts, Ci , C2 , and the contact piece C3.
Countersunk holes must be drilled as shown in each of
these contact pieces, and the centre of the switch -arm
having been found, a 4 -in. hole is to be drilled through
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and then carefully filed out to 5-16ths in. square. This
arm is also to be slightly cambered as shown in the sec.
tional view on right-hand side, the two rubbing ends be
ing then filed flat with each other to provide good con .
tacts .
The contacts, Ci and C2, each have their outer ends
turned up 3-16ths in . to act as stops to the arm S. The
flat or contact portion of Ci and C2 must not be made too
short, and the space between them should not exceed half
the width of the end of the arm S. The size shown will
be found very suitable. A short length of wire of suitable
gauge may be soldered to the turned -up “ stop ” of the
contact pieces, for connection to the terminals . ( No. 18
copper wire may be employed for this particular purpose
for currents up to 2 or 3 ampères.) Ordinary terminals
are provided where shown, thewire being carefully cleaned
where contact has to be made to the terminal.

0020
B

Fig . 7.
It is now time toturnourattention to the pivot P. This is
shown separately, full size, in Fig. 9, and it is recommended
that the dimensions given be adhered to both for this and
the other parts of the switch. It may here be remarked
that the drawings of the two switches are half size. The
pivot can be turned down from a piece of f.in. brass rod ,
first turning it to 7-16ths in. diam. all but the head, and
then turning all but the square portion down to į in. The
part at Q , which has been left 7.16ths in. diam ., must
now be filed down to 5-16ths in. square. Next screw the
4 in. portion right down to Q, and make a special nut (N)
circular, but having two flats filed as at t, f, to screw on
P. This can be made from a piece of the 1 in rod used
for the pivot. A washer with 5-16ths in. square hole
(W) will be required, and should be left about 3-16ths in.
thick , as its proper thickness had better be found when
adjusting the switch.
The handle H should next be made. It will be best
to make this of ebonite, although vulcanised fibre, or even
4
DA

B
Fig. 8.

(at a pinch ) hard wood will do. If made from ebonite,
it can be sawn and filed to shape, and a 4-in. tapping.
hole drilled through and tapped to suit the screwedpart
of P. A smaller hole tapped to take a pointed s -in .
screw is drilled from one end, as at A, and a suitable
screw prepared for same. This screw should, when
driven home, be sunk at least fin. below the surface of
the handle, as shown. The handle, when made to shape,
should be finished off with fine emery, and polished to
the liking of the reader.
Two brass plates will be needed to act as bearings at
B and C. B, which fits under the cover, has a hole full
} in. diam. to take the nut N , whilst C has a hole { in.
diam. full, and is in two parts, this being necessitated by
the construction. Both are secured by small screws to
the cover and base respectively.
All may now be fitted together. The arrangement of
the parts is clearly indicated, and it need only be added
that the nut N is so adjusted as to provide a fair pressure
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on the switch arm S, and at the same time remain in such
position as to bear properly in the hole in the brass plate
B. This can be obtained by first trying the parts in
position, without the cover, and if the nut N cannot be
screwed down far enough without putting too much pres
sure on the switch , the washer W may be filed down a
suitable amount. When correct , the cover may be put in
position and the handle screwed on tight. It should stand
in line with the switch S , and if it does not quite do this,
either the nut may be slightly altered , or a washer of
paper inserted between N and H. A small drill may then
berun in the hole A to make a hole in the screwed shank
of P, after which the small screw already made for this
place will hold the handle securely in position.
When fitting up the switch in its permanent quarters it
will be necessary to remove the cover, in order to bring
the wires through to the terminals, after which the handle
may be finally & xed and the cover screwed down. A short
screw of bone or ivory may be utilised for blling the space
at b, and will form a neat finish to the switch .
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WXYZ underneath in the positions given, these strips
being provided with holes at their outer ends to take the
shanks of the terminals. Holes must be drilled through
the base to admit the line wires. These are indicatedat
e, f, 3 , h .
A further diagram ( Fig. 11 ) is given to show the best
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Fig . 9.
The four-way switches for intermediate points of control
have much in common with the others as far as some of
the details are concerned . The base and cover are square,
and a circular piece of hard wood or ebonite ( E ) carries
the two spring contacts A and B. These are of hard brass,
No. 20 B.W.G. thick , and may either be secured by two
screws near the middle, as shown, or by a screw in the
middle and guide pins soldered near the ends and working
in suitable holes in E. The contacts are formed by a brass
ring ( WXYZ) i 16th in. thick, which has holes drilled as
indicated for countersunk screws, and after being screwed
down is cut into four segments with a hack saw. The
spaces between the segments should be about $ in . wide.
A pivot ( P) of nearly similar shape to that used in the
two-way switch is used to support the movable portion
of switch . Its dimensions can be taken from the draw
ing, which also indicates the similarity of other parts,
such as the nut N and handle H , to those already de
scribed . Terminals are fitted in the four corners as
shown , and the best connection to these is made by sol.
dering strips of brass, a, b, c, d , to the brass ring

way to connect up. A , B, is the wood casing , the out
line of which is a “ dot-and -dash ” line, and the top
wire shown therein , of course runs direct to lamp. The
switch terminals are lettered to correspond with Figs.
9 and 10 , and the wiring caneasily be followed from the
sketch. Two wires are run in one groove of the casing
between the two end switches , and to save crossing the
wires as far as possible one o these switches is turned
L

AА.

га

b

Fig . II.
upside down - terminals at bottom instead of top. Any
number of intermediate switches can be put in, the wiring
for these being identical with that shown at M ( Fig. 11.)
In conclusion, it may be pointed out that for very
small installations — say , a 6 - volt lamp fed by Leclanché
or other primary batteries — the switches need not, of
course , be so elaborate, although the same principles
must be adopted in their construction. Also , for larger
installations, or where the local electric supply is utilised,
the bought article should be used , a quick " make and
break ” being essential.
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The Society of Model Engineers .
THE ordinary monthly meeting of the Society of
THE
Model Engineers was held at the Memorial Hall,
Farringdon Street, E.C., on Tuesday, February
5th , at 7 p.m. Mr. Percival Marshall presided during
the first portion of the eveniog, the chair being afterwards
occupied by Mr. A. Loebl, member of committee . A
lecture on " Ether Waves ” was given by Mr. H. Clyde
Amos, illustrated by a series of brilliant experiments,
under the management of Mr. Stanley J. Harding .
Mr. Amos began by demonstrating the nature of
“ waves.” in air, from the slow -moving vibrations caused
by a springy piece of steel to the rapid vibrations of a
high pitched note . This led to the discussion of the
“ ether-wave theory," the lecturer showing that no other
theory stood the tests which had been applied, and that
new discoveries such as x -Rays fitted well in with pre
viously conceived ideas. The ether vibrations due to light,
heat, actinic action, Hertzian effects, and x -Rays were
compared , and the huge gaps between some of the vibra
tion effects were commented upon . The practical demon
strations conducted by Mr. Harding included vacuum
tube and x -Ray experiments, other phenomena such as
the effects of the induction-coil spark , Hertzian waves,
“ wireless ” telegraphy, & c ., being also illustrated prac
tically.
At the conclusion of the lecture hearty votes of thanks
were accorded Messrs. Amos and Harding for their suc
cessful demonstrations, and the former having replied in
suitable terms, the meeting was adjourned.
THE NEXT MEETING .
The next meeting of the Society will take place on
Monday , March 4th , when Mr. D. J. Smith will lecture
on the subject— " Motor Cars Past and Present."
FORTHCOMING MEETINGS.
April 2. — Lantern Lecture : “ A Model Engineer's Trip
on the Broads " ; and trial of members' loco
motives on the track .
May 2. - Lecture by Mr. Hy. Greenly on “ The Prin .
ciples ofModel Locomotive Design."
Provincial Branches.
Sheffield . - The January meeting of this branch of
the Society was held on Monday ( 14th ), at the Y.M.C.A.,
Fargate. After the minutes of the lastmeeting had been
read, a paper on “ Variable Speed Gears ” was given
by Messrs. Shaw and Stringfellow . Mr. Shaw first
pointed out the uses and applications of these gears as
applied to machine tools, cranes, & c ., and especially
to motor cars, and afterwards described several of the
best known of these devices. Mr. Stringfellow exhi
bited an ingenious internal back gear suitable for a
milling machine or lathe. The following meeting took
place on Monday, February 10th , when a paper on
Electricity as applied to Mining ” was read by Mr.
Dodd . - CECIL E. SQUIRE, 401, Staniforth Road, Atter.
cliffe Road, Sheffield .
Birmingham.- A preliminary meeting of the newly
formed Birmingham Society was held on Thursday even
ing, February 7th , at the White Horse Hotel, Congreve
Street. Eighteen members were present out of twenty
five already promised. Mr. George Martin kindly pre .
sided, and after discussing the object of the Society, it was
decided to meet again at the above hotel (where a room
has been engaged for future meetings) on February 21st,
at 7.30 p.m., to appoint the respective officers, and draw
up rules, & c. All those who propose joining will kindly
send in their names to theSecretary, Thomas H. COOKE,
230 , Nechells Park Road, Birmingham .
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Bradford . — The usual monthly meeting of the above
branch was held in the Tyrrell Street Coffee Tavern ,
Bradford, on Monday, February 4th , 1901. Mr. A. P.
Drake presided . The minutes of the previous meeting
having been read and adopted , a resolution was propose
that this branch holds its meetings fortnightly on the first
first and third Monday in each month , and this was car.
ried unanimously . The usual business having been dis
posed of, Mr. T. Wilson exhibited a dynamo, Mr. T. F.
Waugh also exhibited an Avery's tramcar motor, after
which a short discussion took place. The nextmeeting
nights will be held as follows : -February 18th , 1901,
and March 4th and 18th , April 1st and 15th at the usual
place, commencing at 7 p.m .-- JAMES W. LAMB (Hon.
Sec. ), Holly Bank , Thornbury , Bradford .
Bath . — The first (preliminary ) meeting of the newly
formed Bath Society of Model Engineers was held on
Wednesday, January 30th , at the Foresters'Hall, 4 , Bath
Street, and was a quite successful start. The chief busi
ness of the evening was the discussion of the conditions of
membership , and the subscription was fixed at 5s. 6d . per
annum , no entrance-fees being charged for the present.
The next meeting was held at the same place on Wednes
day, February 13th , at eight o'clock. Readers in the
district are invited to communicate with ALEX . E. BART
LETT (Hon. Sec.), Lynwood , Forester Avenue, Bath .
Dublin . - The first ordinary meeting of the Dublin
branch was held on Thursday, February 7th , at 30 , Graf
ton Street, at 8 p.m., the princtpal business being the con
sideration of therules drawn up at an inaugural meeting,
and the election of officers for the ensuing year. The
following gentlemen were unanimously elected :—Presi
dent, Mr. H. Carter Draper , F.C.S .; Vice-President,
Mr. 1. Holliday, A.I.M.I.C.E., M.I.M.E .; Secretary,
Mr. T. E. Winckworth ; Treasurer , Mr. Evans. The
election of a second vice-president and committee were
left over till nextmeeting. " The rules of the branch were
modelled after those of the Parent Society . A very
interesting discussion on gas and oil engines then
followed . As the branch is now established on a sound
basis, all those interested in model engineering and kin
dred subjects are requested to communicate with the
Hon . Secretary at 149, South Circular Road , Dolphins
Barn . Next meeting will be announced in due course.
Liverpool. — The tenth monthly meeting of the
Liverpool branch was held at the Balfour Institute, on
February 6th , at 7.45 p.m. After the minutes of the pre
vious meeting had been read over and passed , the ques.
tion of hon . auditors was dealt with , the result being that
Messrs. Kirby and Stringer were elected : the former
was proposed by Mr. Rimmer and seconded by Mr.
Jackson, and the latter proposed by Mr. Bootle and
seconded by Mr. Thorp . A short article was then read
by Mr. Thorp on “ Domeless versus Domed Locomo.
tives," and this was followed by a general discussion, the
meeting being terminated atabout 10.15 p.m.
The general meeting will take place at the Balfour In
stitute , Liverpool, on March 6th , at 7.45 p.m., when the
balance sheet will be considered , and the officers and
commit:ee for the ensuing session elected . - F . T.
Stewart, Hon . Secretary , 14 , Adelaide Road , Kensing
ton, Liverpool.

Model Engineers' Society of the United States .
We are pleased to note that model engineering is going
ahead in the States. A preliminary meeting was arranged
for January 15th in New York , followed by the first
general meeting on February 2nd . Readers “ on that
side " should communicate with Mr. C. Kehrer, 1200 ,
Madison Avenue , New York , with a view to joining the
new organisation.
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Construction

Spark

of

a

4 - in .

Coil . *

By B. A. HUNT.
HE materials and tools required are simple and few
TH in number. The ordinary light wood and metal
working tools possessed by the average amateur
should suffice to turn out a well- finished and efficient
coil. The aid of a lathe will greatly facilitate the con .
struction , but it is by no means indispensable. It would
be well for the amateur to read up the theory of the in .
duction coil in a good electrical text-book, if he does not
already thoroughly understand it.
The secret of building a good coil with the minimum
amount of secondary wire, is to have it most thoroughly
insulated and well arranged with regard to its primary
winding. The best method of insulating the wire is
rather a tedious one, but it will well repay by results for
the time and care spent upon it. The following method
THON

platinum wire, at 45.; two large galvanometer terminals,
iwo small ditio , at 3d . and 6d. each ; a few sq . ins 'of
3 16ths in . sheet brass, Is. ; ins. of 2 in . width clock
spring ; one long contact screw (and, if possible, a lock
nut) ; one piece of soft iron rod, 58 in . diam . and i in ,
long ; ſour 3 16ths in . metal screws, 14 ins. long ; two
48 in . metal screws, /2 in . long ; two 3 16ths in . screws
(brass), * in . long ; two dozen assorted wood screws,
36 in . to fin . long, about 2s . the lot ; a few square feet
of y8 in . baywood, or good pine, for the base, Is. 6d. ;
2 lbs. of paraffin wax, about rod. per lb. ; solder, resin ,
and shellac varnish .
These quantities are a liberal
allowance for a coil this size, and are intended only as a
guide for the amateur.
MAKING THE PARTS.
First, the Baseboard (Fig. 19). - This is in the form
of a shallow box, 1272 ins. by 78 ins. by 233 ins. deep.
It will be a fairly simple piece ofwork ; the joints being
either screwed or dovetailed together, according to the
skill of the worker. The main thing is to make it strong
and square. Smooth up the sides and top well, so that
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LONGITUDINAL SECTION OF A 4 - INCH SPARK Coil .
of construction was adopted by the writer, and the
it can be varnished. It will be seen from the sketch that
finished coil gave results equal to , if not better than a coil
the underside is covered in by a thin , well-fitting board ,
by one of the standard makers, and at a cost for materials
This is fixed by screws to fillets glued into the corner.
of about £ 2 23
of the box.
The first thing to do will be to obtain all the materials.
The Coil Ends (Figs. 4 and 10 ). —The best possible
Several firms advertising in this paper will supply the
material for these is ebonite, although paraffined teak
amateur's needs capitally . Themost expensive item will
would make a good substitute. These must be nicely
be the secondary wire : obtain 4 % lbs. s.c.c. wire , No.
filed up to size, and the edges and surfaces finished off
36 gauge ; this is about 55. 6d. per Ib . (silk insulation is
with fine emery cloth and oil. Then bore a 158 ins. hole
unnecessary ) ; for the primary , 1 lb. No. 14 D.C.C. wire,
(a good fit for ebonite tube) a little above the centre as
at is. 2d . per Ib . ; 1 lb. thin tinfoil, at 2s. 6d. per Ib . ;
sketched. This can be done in the lathe or by means of
one piece of ebonite tube, 834 ins. long by 158 ins. diam .
a fret saw , finishing off true with a half round Gle. Two
outside and %s in . thick , 2s. ; two pieces of %2 in . sheet
holes must now be drilled in the lower edges and tapped
ebonite, 44 ins. by 458 ins., at 2s. 6d . ; 24 lb. No. 22
for a 3 16ths in , screw ; also one hole in the top edge for
soft iron wire , 9d. ; 172 quires white filter paper (obtain
the terminals of secondary wire .
at chemical warehouse), Is. 6d. ; 38 in . of No. 16
The Insulating Tube (Fig. 3 )must be obtained cut to
size, straight and circular ; be very careful that nominute
This
article
was
awarded
prize
our
*
a
of £ 2 25. in
holes perforate the walls. This would cause a speedy
Competition , No. 14 .
breakdown of the coil. If an ebonite tube cannot be
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obtained , make one by wrapping thin “ paper " ebonite
round a mandrel, cementing each layer with shellac
varnish .
The Soft Iron Wire Core ( Fig . 1). -Cut the hank of
into
22 iron wire into 8 in . lengths ; straighten and m
Next pour
a neat round bundle, { in . in diameter.
some shellac varnish down between the wires and dry in
the oven. Two wood flanges must now be made ( Fig.
II ) so as to fit the core tight at the ends and slip easily
into the ebonite tube, Fix on tight s ) as to leave a
space of 7 ins. between them . A layer of paper should
now be cemented round the core, and three layers of
No. 14 D.C.C. wire wound in the space. Two small
holes will require to be drilled , one at each end , 12 ins.
of the wire being passed through the hole close to the
core from the inside ; the end of the third layer is brought
out through the hole drilled in the edge of the opposite
flange. Keep the winding as close and tight as possible,
and finally give it a coat of shellac varnish.
The Secondary Sections ( Fig. 8). -A section winder
will be required for making these. This will be under
stood by looking at the sketch. It consists of two discs
of hard wood , 3 ins. diameter, separated f in. by a disc
of metal i 13-16ths ins. diameter . The three are fixed
upon a screw spindle and clamped together by nuts. This
has now to be mounted in uprights secured to a wood
base. A small handle is bent or attached to the end of
the spindle. This being made, the bobbins of No. 36
wire must be well saturated with hot paraffin. This will
best be done by obtaining a metal vessel deep enough to
hold the bobbin. Melt the paraffin carefully in it (avoid
over heating it ) , and then immerse the bobbin in it till no
more air bubbles are driven out ; the bobbin may then
be hung up to drain. Now fix the winder securely to
the table, and fix a stout wire horizontally and about
2 ft. above the table. On this the bobbin placed , and
a Bunsen burner fixed underneath ; the hot air rising from
it will render the paraffin on the wire soft . Secure a
turn of wire around the centre disc of the winder, and
proceed to carefully wind till the space is full. Then cut
the wire and remove the inner disc of the winder ; the
wire section will readily come away from the disc, this
being tapered for the purpose. The wax will reset on
the turns of wire and hold them quite firm . Forty sec
tions must be made, and it would be advisable to test
them for continuity with battery and galvanometer before
mounting
The Insulating Discs ( Fig. 8 ). —These are to be made
from filter paper, and soaked in paraffin wax . For melt
ing the wax obtain a shallow baking tin , which should not
be less than 11 ins. by 7 ins. As the condenser sheets
will also require paraffining, make a true cardboard gauge,
4 ins. diam. by 158 ins. hole in centre ; place this over a
number of the sheets together, and cut through with a
sharp penknife. About ninety discs will be required. Next
have the paraffin nicely melted , and soak the discs in it ;
take them out one at a time, allow to set for an instant ,
and then place them on a clean sheet of paper to cool. It
is important that no dust or metallic particles adhere to
the surfaces.
The Condenser ( Fig. 20) consists of sixty sheet ; of
paraffined paper, interleaved with tinfoil.
Cut the
papers 10 ins. by 6 %2 ins ., and paraffin them as before.
The foil sheets must be cut to size ( 8 ins. by 5 ins. ), with
a connecting lug as sketched. This is best done by first
cutting the sheet 2 in. longer and slitting it across to
within 1 in. of the edge, then simply bend back the lug
thus formed . Proceed to build up the condenser by first
cutting two pieces of cardboard, io ins. by 64 ins. Lay
one flat on a level table ; on top place a sheet of paraffined
paper ; next place a foil sheet symmetrical with it, with its
lug projecting over the edge ; over this a paper sheet, next
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a foil sheet, with its lug at the opposite lower corner, and
so on alternatively, till the full number are built up.
Fasten the lugs on each side firmly together. The other
cardboard sheet is now to be placed on top. Heavily
weight it for some hours, and afterwards tie firmly together
with tape.
The Contact Breaker or Interrupter ( Figs. 21 and 24). —
The construction of this part will be readily understood
from the sketch. The soit iron armature is made from a
piece of 58 -in . round iron , i -in. long. This is drilled and
iapped and secured to the spring, this being rigidly at.
tached 10 a brass angle plate. A screw passes through so
as to press against the spring and increase the tension if
necessary. The head of the armature screw must be filed
down, and a small hole drilled in its centre to allow a
small piece of No. 16 platinum wire being driven in tight.
The contact screw end must be tipped in the same man
ner. This screw is supported by a long angle- piece, into
which it screws nicely. A lock nut should be added to
the screw, or else a slot cut through into the hole, so that
the sides can be closed up on to the screw to keep it firm .
Holes for small wood screws are drilled , as shown, into
the bases of the plates ; also a third hole, to allow of a
connecting -pin being screwed or soldered in.
The Commutator , or Reverser , is not really necessary,
but is a useful addition to the coil . The form illustrated
is as good as any . It consists of a short cylinder of ebonite
or hard wood ( E) , through the centre of which passes a
brass pin ( F) . This is really in two parts, so as to be
Two contact plates are
insulated from each other.
screwed to opposite sides of the cylinders, and one put
into contact with each of the pins by a screw passing
through . The cylinder is supported by two angle- pieces
( A and B ) and two brass springs ( C and D ), arranged to
press against the contact plaies. An ebonite or brass
handle is attached to the spindle. Plates A and B join
the terminals, and the springs C and D are attached one to the free end of the primary coil and the other to
the contact screw. It will readily be seen that the springs
Cand D can be put into contact with either poles of the
battery, at will , by simply turning the cylinder round.
Fitting the Parts together. - The most important detail
is to build up the secondary. For this a small vessel of
melted paraffin, soldering iron, solder, resin , and a warm
laundry iron will be required. Have all the discs and
sections at hand , and fix the ebonite tube into one of its
flanges, so as to pass through 34 in. , and stand it up
vertical. Slip three or four paper discs over the tube and
flat against the flange ; then fix a section in position ,
withdraw inner end of the wire and arrange it concentric
with the tube . The space ( Fig. 3A) must be filled up
solid with melted paraffin . When set, place two insula
ting discs on top ( the wire being brought up through
them ); then smooth them down with the warm iron .
The sections must be connected -- two insides together,
then two outside ;, and then insides, and so on. Be most
careful to get the proper face down , otherwise some of
the sections will be opposing each other. The proper way
is shown on diagram . The joints will require to be
soldered , the inner joint being neatly tucked in the space
between section and tube . The outer joint ( Fig. 7 ) is
brought over the top of discs , and then slipped in between
them . When all the sections are in place, bring the
inner end of the last one up between three or four insula .
ting discs, and place on the other coil flange. Any space
between it and the last sections , when the tube is project
ing through equally on each side, should be filled in with
more paraffined discs. Two small holes are now to be
drilled slantwise up through the Aange to the terminals
5 and 6, and the secondary wires passed through and
joined to them .
The position of the fastening down holes on the base
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is now to be found, and the holes drilled to allow the
screws topassthrough into the holes in the flanges ( Figs.
17 and 18 ). The primary is now slipped into the tube,
and two tigbt fitting end pieces of wood ( Fig. 12) made
to fit the tube. One must have a fin. hole drilled
through its centre ( Fig. 12 ), and both will require
small holes drilling to pass the primary wires through.
These are then taken through holes in the baseboard.
The contact breaker should now be fixed in position, as
shown on the diagram , and the end of the wire nearest
soldered to the brass pin in the armature support. The
contact screw is taken direct to one of the large
terminals ( Fig . 16 ), the other terminal making con .
tact to the free end of the primary ( Fig. 44 ). The
lugs of the condenser are put in contact, one to each
( contact pillar and spring). Make a good connection to
foil lugs by wrapping some No. 24 tinned copper wire
tightly round them and making a soldered connection to
each of the pins, 22 and 23. The condenser can be
wedged in place with a few strips of wood and the wood
base cover screwed on, when all is secureinside.
The covering for the secondary consists best of " paper "
ebonite, cut to a good fit between the Aanges and
made to overlap about i in . The lap is cemented with
strong shellac varnish, a few turns of string keeping it in
place till set . An excellent substitute for ebonite is
paraffined cartridge paper, fixed in the same way, afterwards
varnished black . The coil can now be tested. Arrange
the armature to be about 3 16ths in . from the core,
and adjust the contact screw , so that when the arma
ture touches the core the circuit is broken 1-32nd in.
Next fix a short piece of wire in each secondary terminal,
so that they stand 4 ins. apart. On connecting three
large bichromate cells in series onto the primary terminals,
the interruptor should vibrate and produce a torrent of
sparks between secondary terminals. If the full length
of spark is not obtained right off, try putting more or less
tension on the armature spring till successful. No diffi.
culty should occur in obtaining a full 4% -in. spark if
the directions are closely followed. If storage batteries
are used to work the coil place a small resistance in
series, otherwise the platinum contacts will burn away
quickly, due to the heavy current on short circuiting
at the contacts ; also be careful not to overwork the
coil with too many cells.
The appearance of the coil will be greatly improved
by finishing off the brass work, such as the contact
breaker, commutator, and terminals, to as high a polish
as possible ; then lacquer the parts with silico enamel or
cold white lacquer. The commutator, if used, is best
placed in the position shown on the baseboard plan .
A word of warning should also be given, against
using the coil on high voltage circuits with the electro.
lytic interruptor. The insulator is almost certain to be
broken down if the current is kept on more than a few
seconds. This is due to the intense pressure induced
in the secondary, and as the current is also fairly heavy
( 1-10th to 1-5th amp.) for the wire to carry, it warms it
up and softens the paraffin , and thereby allows a spark
to perforate it.
ACCORDING to the Electrical Review , the new plant of
the Acker Process Company, of Niagara Falls, has com .
menced operations. The product of this new factory will
be caustic soda and bleaching powder. The power used
in the factory is supplied by the Niagara Falls Hydraulic
Power and Manufacturing Company, and is supplied in
the form of direct current of over sooo ampères and at a
voltage of 300. It is stated that similar apparatus having
about the same dimensions will turn out only about one
fifteenth of the Acker machines with the same use of
electric current.
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How to Build a Model Caledonian
Railway Express Locomotive,
“ Dunalastair No. 3."

By E. L. PEARCE.
( Continued from page 60.)
HE next portions of the engine to be put in hand are
TH the driving wheels, bogie wheels, axle.boxes and
crank axle, details of which are shown on the
accompanying drawing ( Plate II ).
The patiern for the driving wheels can be made from a
piece of well-seasoned mahogany or other hard wood,
24 in. thick .
It should be first turned up to the general
section of wheel ( Fig. II) 5 1.32nd ins. diameter on
tread, which includes an allowance for shrinkage in brass
castings of 3-16ths in. to the foot, and about 1-32nd in.
all round for turning the tyre up, true.
The boss for coupling -rod pin is fixed on to pattern
with glue and brads ; also the extra thickness for balance
weight. The wheel has twenty- two spokes ; they should
be accurately set out on the pattern and taper slightly
from the rimto the nave, where they are ys in. thick and
9 32nds in . deep, being a trifle thinner at the rim and
7-32nds in. deep. The wood between the spokes can be
cut out with a fret- saw , leaving them a little thicker than
shown ; they can afterwards be trimmed up to right section
with a sharp file or chisel. There should be a slight
taper from front to back to get a clean casting, the tyre
and nave being tapered in the same direction. In the
full size section of tyre a dotted line shows the extra
thickness to make the pattern where machined.
Two castings will be required from this pattern for the
driving wheels, and then it can be altered for the coupled
wheelsby cutting out the wood left in for balance weight
and filling up a space on the opposite side to coupling,
rod pin , as shown by dotted lines in Fig. 11 .
The driving wheel axle -boxes are made in two parts, as
shown by Fig. 13; they should be cast in gunmetal. The
small part under the axle is the keep and should be fitted
in its place in the box, and is fixed by a short countersunk
screw each side ; it can then be bored out to y2 in . diam
eter and put on a mandrel for facing up the sides. As
the two screws will not hold the two parts together rigidly
enough for boring or turning, a small pair of dogs or
clamps should be made consisting of two strips of steel
2 ins long , 7-16ths in . by | in . , with holes at ends for
3.16ths in. bolts. These will hold the axle - boxes tightly
on the mandrel and will be useful for other purposes.
The bearings can be filed up square on the sides, top and
bottom , and the grooves at sides marked out and filed up
true to fit easily between axle -box guides ; the grooves
should be exactly the same distance each side of the hole
for journal. A hole for lubrication should be drilled in
top.
In the keep for driving axle -boxes two holes should be
drilled in the underside for therodswhich support the two
spiral springs ; in the keeps for trailing or coupled axle
boxes one central hole can be drilled and tapped 3. 16. hs in.
“ Whitworth," if a laminated spring is used.
The bogie axle -boxes ( Fig. 14 ) are made in a similar
way. In the centre of top a small knob is screwed in, on
which the equalising lever carrying the spriig rests. The
keep can be fixed in place by a pin passing through from
one side to the other , two holes being drilled in the top
for lubrication .
On referring to sections of axle -boxes it will be seen
that the keeps are recessed next to the journal to reduce
unnecessary friction and provide a small space for oil.
The crank axle will next claim our attention, and it is
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a very important but rather difficult piece of work .
Several methods in which it can be built up have been
described in recent numbers of the journal.
A locomotive crank axle is a very solid and substantial
piece of work, every inch of its length being utilised , and ,
for its size, it probably has to transmit a larger horse.
power than the axle of any other engine, and must have
additional strength to meet the strains and blows the
driving wheels receive on passing over pointsand crossings.
Although it is possible to reduce the dimensions of the
crank and other axles in a model locomotive and yet
retaio sufficient strength , the full dimensions have been
retained where possible , as it looks better to see a strong
. axle than one very much reduced giving an idea of flimsi
ness, and in case of an accident to the model the strong
axle is less likely to get bent. The crank webs have been
slightly reduced in width and are made 4 in , wide. The
inside webs are often made about 12 in . thicker than those
next the bearings, but this only amounts to 1.32nd in . in
The crank -pin
the model and may be added if desired .
is increased in length slightly to give more width to big
end of connecting rod.
For the above reasons it was thought that the axle
might bemade from a round bar of mild or manganese
steel, 14 ins. diameter , as shown by Fig . 16. This would
entail a lot of heavy work , and should not be attempted
unless a lathe with back gear and slide-rest are available.
One advantage in the method is that no forging, heating,
or bending are required. The bar should be cut Yg in .
longer than the finished shaft, viz ., 458 ins. ; the ends
can be filed or turned up flat, leaving it full 472 ins, long.
The centres of the shaft and centres of the two crank
pins at right angles and 13-16ths in . from centre of shaft
should be set out at each end with the aid of a surface .
plate and scribing block , the centres being drilled and
countersunk . The proper methods of marking out a
crankshaft for turning in the lathe are clearly shown and
described in Chapter VI. of “ Practical Lessons in Metal
Turning."
The positions of the two cranksalong the shaft should
then be accurately set out, the crank-pin being 5-16ths
in . wide and the webs 4 -in .; lines can be scribed all
round while the bar is running on its own centres. Then
drill a 4 in . hole hallway through between the webs,
being very careful not to go too near the pin ; the two
holes should meet in the centre of the bar ; then with a
“ Star " hack -saw , cut out the piece of metal, leaving a
slot 4 in . wide. Treat the other crank in the sameway,
and file off the corners roughly , and proceed to face up
the insides of crank webs and turn up the crank.pin to
17.32nds in . diameter, leaving a small radius at the
corners.
The piece ofmetal is removed from the shaft between
the cranks in the same way, but several holes will have to
be drilled close together, and the metal between them cut
away with a small chisel. At this stage the extra metal
on crank webs can be cut away, the shaft centred at the
points near the edge and the rough edges of webs turned
to same radius as the bar, the opposite edges of the webs
being the outside surface of the bar .
The surplusmetal outside the cranks can now be cut
away with the hack -saw , and the central portion , bear
ings, and wheel seating turned to the sizes given ; distance
pieces should be fitted between the crank webs in line
with the lathe centres. Leave the wheel seating rather
full till the hole in the wheel is bored out. The parts
remaining to be finished are the ends of crank webs, which
can be rounded off with the file .
The crankshaft can also be made from a bar of mild
steel, 78 in . by 134 ins., by slotting out themetal between
the two cranks and on the outside of them ; roughly turn
the central portion and ends to about 58 in . diameter ;
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make the centre red hot, and twist the cranks to right
angles with each other. Then slot out the metalbetween
the crank webs, and fit plates to each end of axle to take
the centres of the two crank -pins ; face the insides of
webs and turn up the crank -pins.
The trailing and bogie axles are comparatively simple
work , and will need no detailed description .
In turning up the wheels, perhaps the best way to pro .
ceed will be to bolt them to the faceplate with the flange
outwards, viz., the inside of the wheel outwards, with
packing pieces between the tyre and the faceplate. Get
it to run as true as possible, and turn up that side of the
wheel and take a rough cut over the tread and flange.
The nave is turned to a depth of 3-32nds in. below inside
face of tyre for a diameter of 78 in ., and beyond that a
shade deeper to clear axle boxes . Then drill out the
centre to about 7.16ths in . diameter, if not already cored
out, and finish to the exact size by boring out with slide
rest tool to 17 32nds ins. diameter at the furthest end,
and about 1.64th in . larger next to bearing.
The front face ofwheels can be finished and the tyres
trued up when the wheels are fixed to the axles, the
flanges being 3 5.16ths ins. apart.
Before this is done, it will be necessary to drill the
holes for the connecting-rod pins, which are 58 ins. from
centre of axle .
To ensure the smooth running of the coupling-rods, the
holes should all be exactly the same distance from the
centre. One method of obtaining this end would be to
make a jig to guide the drill. This can bemade from a
piece of 18-in . steel, about 1/2 ins, by i in.; mark the
centres of axle and pin , and drill a g -in . hole in axle
centre, and a 9-32nds in . hole at pin centre . Turn up a
short piece of steel to fit the hole in centre of wheel
accurately, and reduce it at one end to a tight fit in the
g -in . hole in the piece of steel and rivet it over, it can be
fixed in position on the wheel by a screw and washer from
the inside ; the 9-32nds in . hole should be set to the
correct position on boss and in linewith the central spoke.
If these holes are drilled in the lathe, care should be
taken that the wheel rests on a drilling plate which is
true with the drill or lathe mandrel. On referring to the
full size section of wheel, Fig . 15 , it will be seen that the
hole for the pin should not be drilled right through , but
stopped short by about Ys in . and finished with a drill
1-16th in . smaller in diameter, to provide a means of
fixing the pin . This should be made a driving fit, and
can be secured in its place by rivetting over on the inside.
The wheels can now be fitted to the axles, the latter
being carefully reduced to get a good fit all along and so
that the wheel begins to fit tight when about two-thirds
of the distance home ; then see that the coupling rod pin
is exactly opposite the crank next to it, and then drive the
wheel on to its seating. In the case of the crank axle it
should be supported from the inside of first crank web .
If the wheels are keyed to axles in the usual way a steel
key about %s in . by 1. 16th in . will be large enough , and
it will, of course, be necessary to cut the keyways and fit
the key before driving the wheels on , or the wheels may
be secured by a set screw as shown on drawing ; this can
be put in after wheel is in position. First drill a hole
3-32nds in . diameter from edge of nave to about 1 in .
into axle and tap it about halfway down %8 in . Whit
worth ,” and turn the thread off an eighth screw for a
short distance, cut a slot in end and screw it in place.
[ Correction .--An error has been pointed out to us in
the drawing of frames on page 59. The sliding piece for
bogie is figured 2 ins, square ; it should have been 1/2 ins.
square, and is drawn the right size. The same mistake
occurs in the letterpress ; the pattern , instead of being
2 1-16th ins. square , should be 1 9.16th ins. square . ]
( To be continued .)
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so to the x -Rays. The best way is to choose a good
brand, and keep to it until thoroughly proficient in its
use. Continual changing results in failure. With regard
Machine,
to the solutions, the formulæ given on the plate box must
be used for the best results. The trays and lampmay be
By A. BOOKER.
purchased at any photo-materials shop. See that the
latter gives red light only , and not a mixture of white
( Continued from page 82. )
and red . Do not use the trays for more than one pur.
pose, i.e., keep one for developing, and one for fixing.
RESUMING that all works correctly, the reader may
For
radiography.
at
hand
his
try
to
proceed
now
Adhere strictly to this, and keep them very clean, or
PREST
expect failure.
this purpose the following materials willbe required ,
Everything being arranged , proceed to the dark room ,
viz.:-(1 ) one dozen sensitive plates , (2 ) two developing
having
and
trays, (3 ) solu
tions, (4 ) ruby
lighted the lamp
and excluded all
room )
(dark
white light,open
lamp, ( 5 ) a few
light- tight bags.
the plates and
take one out,
In addition a
dark room is re
carefully wrap
quired, and this
ping the rest up
may be extem
again . On ex
the
amination
porised from a
or
plate will be
bathroom ,
found to have a
kitchen,
even
bright side and
especially if the
a dull side ; this
latter is used at
What
night.
latter is the film ,
it
used
is
ever
and must not be
fingered .
If
must be perfect
ly free of any
Tylars'
light
trace of white
tight bags are
If the
light.
used, the plate
a
is
also
must
be enclosed
reader
in the inner bag
photographer,
of the
much
with the film
work will be
facing its seam
less side. The
perfectly simple ,
whole must now
but should he
be enclosed in
be ignorant of
the outer bag,
this subject 1
would
recom
the flap end be
to
mend him
inginserted first,
procure one of
and the film still
the many pho
facing the seam
less half of the
tographic books
outer cover. The
on the market,
say, the “ Ilford
plate will then
Manual,” or the
be enclosed in
“ Barnet Book of
a perfectly light
Photography."
tight covering,
From these he
and may be
will acquire in
brought out of
the dark room
formation
with
which , with the
perfect
instructions to
safety. All is
now ready for
be given , willen
the exposure, for
able him , after a
little practice , to
which proceed
turn out credit
as
follows :
able work , not
Place the plate
on the table,
only in radiogra
Fig . 8 ,
film -side up, un
phy, but in pho
der the tube at
tographyproper.
The plates used had better be small at first - not larger,
a distance of about 5 ins. to 6 ins. Then arrange the
in fact, than 44 ins. by 34 ins., or 4- plate. The worker
tube so that the anode faces the plate at an angle of 45
degs., see Fig . 7 ; which will make this point clear. Now
can proceed to larger sizes later. With regard to the
arrange theobject to be radiographed upon the paper cover
brand to be used, I would prefer not to recommend any
of the plate, and it is here recommended that the first at
particular kind, as I have not tried all the makes on the
tempts bemadewith opaque metallic objects, such as coins,
market. I have so far used Cadett's Lightning and
etc. All being fixed according to instructions, turn the
Thomas' Ar, but no doubt other plates are quite as good
machine rather quickly, but steadily , for the proper time,
as, perhaps better than these. It may be said thata plate
keeping the tube glowing with the proper coloured light by
very sensitive to ordinary light, is not necessarily equally
How

to

Use

a

Wimshurst
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means of the spark gap. The exposure so varies with the
plates, object, apparatus, condition of tube, & c., that it is
impossible to give more than an approximate estimate of
its duration . However, thefollowing table will show about
the correct times with orinary apparatus, and a fairly
long spark. The shorter the spark, the longer the ex
posure and vice versa :
Coins, & c.
60-90 sec.
Hand
90 sec.
90 sec.
Foot
5 min .
Wrist
8 min .
Ankle
15-18 min .
Elbow
Knee
20 min .
Fore arm
45 min .
With special tubes these times are reduced .
The reader had better give considerably more than this
at first, and reduce the times until the proper amount is
found. Although it can be done , it is not advisable to
attempt the thicker parts of the body with a two-plate
machine.
TO
LEYDEN JARS
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done, theaddition ofa weak solution ofpotassium bromide
to the developer will save the plate. Should a negative
be thin but otherwise correct it may be improved by in
tensification . To do this, first free the negative from
hyposulphite of soda by washing for an hour in running
water, and immerse in mercury bichloride, 50 grains ;
ammonium chloride, 50 grains ; water, 5 ozs.; until
bleached . Wash and blacken with a to per cent. solution
of ammonia ; again wash and dry. The image will now
be much denser, and if not done enough , the processmay
be repeated . For any other particulars the reader is re
ferred to the photographic manuals before mentioned ,
Assuming that the negative is satisfactory, we may pro
ceed to make a print therefrom , and shall require the
following :-(1) Printing-frame ; (2 ) packet of printing
out paper ; ( 3) solutions ; (4 ) two dishes. Any brand of
paper is suitable , and, having obtained it and the rest of
the solutions, & c., proceed as follows :-Take the back
out of the printing frame, and place the negative therein
glass side outwards ; then take a piece of the paper, and
place it in contact with the plate, the film sides of each
being adjacent. Nov put in the back, and place the
frame out of doors in the shade to print. The after
operations it is not necessary to describe, as very full in
structions are given with the paper. I will only say three
things concerning the process, and they are :
(1 ) Be scrupulously clean in all operations ;
(2 ) Do not let any hyposulphite of soda get into the
toning bath ;
( 3 ) Do not finger the print.
It may fairly be assumed that by the time that the
operator has reached this stage he will be competent to
take ordinary radiographs ; further proficiency can only
be had by practice.
The illustration (Fig. 8 ) gives a type of the results which
the author obtains by means of the machine described in
the November Ist issue of THE MODEL ENGINEER last
year, and a tube like Fig . 4. This is reduced from a
print 8 ins. by 6 ins., and although it comes up very well
it cannot show the contrast existing in the original, and
still less the detail.
( To be continued. )

FIG . 7 .
The exposure finished, the plate is taken to the dark .
room and its wrapping removed. It is then placed , film
side up, in the developing dish and flooded with developer
made according to instructions given on the plate box.
The dish must now be rocked gently , and in a short time
the image will appear and gradually gain in strength . The
shadows will be white and the light parts of a dark hue
with the usual gradations between .
When to stop development is one ofthe greatest difficul.
ties of the begioner, and experience alone will show this ;
a few experiments will show as much as a dozen pages of
writing. The plate must be examined by transmitted
light, and it must be remembered that it loses much in
fixing. When developed far enough, the plate is well
rinsed and immersed in the fixing bath contained in the
other dish . The plate must remain several minutes after
being cleared of the creamy appearance on the back , and
may then be finally washed in running water or frequent
changes for two hours, and reared up to dry free from
dust. This finishes the negative, which will, if the ex .
posure, & c., has been correct, be full of contrast and
detail.
If it is thin and flat but has been fully developed, it is
under-exposed , in which case the image will be a long
time in making its appearance. If, on the contrary, the
image appears at once and rapidly blackens over, the
plate is over- exposed. In this case , ifnot too much over .

DEPILATION BY High -TENSION ELECTRIC CUR
RENTS . - At a recent meeting of the Vienna Society of
Physicians, Dr. Schiff and Dr. Freund reported an in
teresting action of high-tension currents on the skin .
Their observations, says the Lancet, seem to prove that
depilation can be produced by the action of high tension
currents , and that the depilatory effect of exposure to the
Röntgen rays may be accounted for in this way.

IN a paper read before the National Traction Engine
Owners and Users' Association recently, by Mr. H.
Howard Humphreys, A. M. Inst. C. E., the author said that
in the course ofactual roud inspection he had come to the
conclusion that in some districts, at any rate , road -making
is becoming a lost art in this country . A study of the
system of road maintenance adopted in France cannot but
lead to the conclusion that the French people are infinitely
more alive to the necessity of maintaining their means of
communication in a proper condition than we are. The
construction and maintenance of the roads of France
forms a branch of the duty of Government. In England,
on theother hand, we havenumberless authorities engaged
in maintenance, no standard specifications, and a general
tendency to consider that the traffic should be made for
the roads, and not the roads for the traffic .

March 1 , 1901.

A

The Model Eaglocor and Amateur Electrician .

Paper Model

Yacht .

Motor Cycles and

109

How to

Con

struct Them .

By A , M. Moilliet.
AM sending you a photo of my model yacht and a
I few lines as to how I made it. I did not fancy such
a large one as a 10- or even 5 -rater, so I built one
3 ft. in length , which I find a verysuitable size to carry
about in a strong box. She is built of brown paper glu :d
in strips over a mould, as shown in the September num .

PAPER BUILT MODEL YACHT,
ber, 1899, of The Model ENGINEER. The keel is my
own design, but the hull and sails are taken from Mr.
Paxton's design in the January number, 1900. She is a
fast little craft, and keeps a steady course.
A hull of this kind requires a good deal of attention,
and must be kept thoroughly coated with paint or
enamel.
This model took me just over three weeks, and so far
has proved very successful.

The Daily Mail has been airing its electrical know.
ledge. It recently stated that “ a series of experiments
are being carried on by the Post Office telegraph offi
cials with the object of discovering whether platinum
forms a good substitute for copper in telegraph
It has been prac .
and telephone wires.
tically decided not to use platinum wire unless some
means can be found to toughen it.” As platinum costs
at present about £4 per ounce, and its resistance is six
times that of copper, there is not much reason to wonder
at the decision of the Post Office. As a matter of fact,
aluminium was the metal experimented on in this in.
stance.

By T. H. HAWLEY.
1. -INTRODUCTION.
Twould be difficult to conceive a more fascinating
I
,
so to the amateur of ampleleisure, than the construc
tion of some form of motor vehicle.
The bicycle has been a favourite object and is yet, but
the added charm of motive power appeals to a far greater
class, for in the first place all engineers are not cyclists,
and many who are cyclists would be glad of motive power
to assist them in part or drive them altogether.
The word " fascination ” best expresses the feeling which
is aroused in the breast of the true mechanic at the thought
of the possibility of making for himself a piece of mechan .
ism which shall be subservient to his will and touch , and
give power at his desire.
But there is a double fascination when that mechanism
means locomotion, when, his work done, he may trans.
port himself and others, and get real practical results, in
addition to pleasure, from the performance of his handi
work.
The road carriage propelled by steam is not a new
idea , but the legal restrictions in this country prevented
interest being taken in that or any other form of self-pro
pelling road vehicle, and for a long period the subject
dropped; in the meantime, however, other countries being
free from these res.rictions, were quietly experimenting
and working toward a commercially successful road
vehicle, and the great impetus was given in the evolution
and elaboration of the four-cycle internal combustion
engine of “ Lenoir, ” “ Otto ,” &c. , and received yet
another great impetus on the introduction of petrol,
naphtha, and other easily vapourised spirits, followed later
by improved carburators and the advancesin electric igni
tion and advance sparking of “ De Dion."
Amateur engineers and model makers have hitherto
devoted their attention chiefly to steam engines and not
without reason, for until recently the gas or internal com
bustion engine could not be made in small sizes to give
satisfactory results , and even now cannot be made to work
in miniature as is the case with steam .
But even now , the task of constructing a practical
working road motor cycle is one which should not be too
lightly approached, for the out of pocket cost will, in
any case , be considerable, whether the result be success
or failure. Then , again , different individuals are vastly
differently placed in the way of tools and appliances, to
say nothing of general knowledge of the ubject. A
worker with a sound knowledge of principles, and being
thoroughly practical on each section of the work, will
achieve results on this special subject which could not be
attained by the mere possession of elaborate and costly
tools ; hence, in dealing with electrically -ignited gas
motors, it is absolutely necessary to get some fair grasp of
principles before commencing actual work .
Another aspect of the case is the attempt to do too
much , for it is a practical impossibility for a mere indivi
dual , however clever as a mechanic, to make a complete
motor cycle from end to end, for even the largest com .
panies engaged in the business cannot do it, so that it will
be necessary to purchase certain parts of the structure in a
finished state, and many others might with advantage be so
purchased rather than go to the trouble of making special
patterns, getting special castings, and procuring special
metals and materials.
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Then, again, no two individuals are exactly similarly
placed in the matter of knowledge, inclination, and work.
shop facilities , and whilst one man may be content to buy
the entire machine ready made minus the engine, and
simply make the complete motor itself, another may prefer
to purchase the motor and construct his own framework.
But it will be seen that to attempt to do the whole thing
from paper and from an original design, which would in .
volve pattern making and special castings and stampings
throughout, is more than the most enthusiastic would be
likely to get through , and in the writer's opinion many
excellent articles and drawings have been published on this
subject which have lost their chief value, that of practic .
ability, through the endeavour to incorporate too much
originality in the design .
A long experience in this class of work therefore inclines
me to avoid original ideas, unless they are such as may be
trusted and also incorporated in the design without inter
fering with the general structure or the fitting of such
parts as have become standard in the motor trade, thus
leaving the constructor a perfectly free hand as to what
part he will or will not undertake.
To revert once more to the steam engine. Those who
bave constructed practical working steam engines and
understand the principles of steam machinery, will have
no difficulty in making the motor, so far as the mechanical
operation is concerned ; but the principles underlying the
action of the two are so widely different that a study of
gas engine action should be made before commencing the
work ; still, even in tbis, the steam engine knowledge
will be of great assistance. On the other hand , the
building up of the vehicle frame involves the use of
entirely different tools and the possession of special know
ledge, such as brazing, frame setting, frame alignment, etc.
The term motor cycles will cover bicycles, tricycles,
and quadricycles ; but in the present series of articles the
motor bicycle will be left alone, as , in the opinion of the
writer, the motor bicycle can never be altogether a suc.
cess. Several reasonsmight be advanced, but a few may
be cited which will foreshadow the line of argument.
The steering and tendency to side- slip is far worse than
on a pedal-driven cycle ; the motor and its attendant
accessories are small and inefficient ; the transmission of
power between motor and cycle is usually variable and
unsatisfactory , in fact, unmechanical ; the storage capacity
of battery and carburator is necessarily limited as com .
pared with the tricycle; and the total difficulties ofmani.
pulation of the larger vehicles are magnified in the bicycle.
In endeavouring to make this series of motor articles
eminently practical, then , I shall deal with the motor
tricycle and quadricycle only, and shall endeavour to so
arrange details that but little variation in construction
will be required from the one to the other, in other words,
the whole of the details and drawings which apply to the
tricycle will be good for the quad. , until we arrive at the
pecessary alteration to the front portion which transforms
the machine, and even then the entire existing tricycle
may be made convertible into a quadricycle, by having a
spare front carriage, though this is a construction I do not
recommend, as experience proves that few take the trouble
to make the conversion, and if the original idea is to carry
two riders occasionally , it is far better to build an uncon
vertible quadricycle at the start, and then if required for
a single rider for any lengthy period or distance, it is an
easy matter to unship the front seat, and for touring, a
luggage carrier may be substituted with advantage, on
account of its steadying influence on the steering and
vibration.
At the same time, for a single rider and the greatest
speed , the tricycle is the preferable vehicle, and is more
over less costly, more easily constructed , and is easier to
start under adverse circumstances on account of the lighter
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weight of machine and the absence of the weight of a
second rider.
Mention has been made of certain portions of the
machine which should be purchased rather than manu.
factured, and the importance ofworking on a design into
which standard parts may be incorporated ; of course,
there are parts which are altogether outside the capacity
of any individual worker, such as tyres, hollow rims, etc.,
each of these requiring plant running into thousands of
pounds for their production, consequently these must be
purchased, and other items next in importance, though
not really impossible , are the balance-geared axle, the
free wheel clutch and the hubs. But of these the balance
geared axle is by far the most difficult, for to manufacture
this with the necessary degree of accuracy, from suitable
materials, would be far outside the capabilities of any but
wealthy enthusiasts endowed with patience and a fine
model workshop:
To make a pair of hubs again would be, indeed , love's
labour lost, for they may be bought cheaply, and no matter
how carefully made as a special job, the chances are that
the hardened parts would be wrong, for there is the addi.
tional difficulty of procuring the precise steel suitable for
the work, and a similar remark applies even more forcibly
to the construction of roller free wheel clutches, for the
entire reliable action in these depends as much on correct
material and hardening as on perfect workmanship.
Just a few words more in the way of introduction. I
am a believer in letting the workman see what he is going
to make, presenting the entire structure or one complete
portion of it to him in the first instance, and then dealing
with separate sections of the same in regular order ; this,
I think, gives a clearer idea than starting a man on boring
a cylinder or turning up pistons or valves without having
any clear idea of the complete construction .
Í shall take the vehicle part of the work first, afterwards
adding the motor and other appliances, and where it is
necessary to branch off into theories or principles of action
or construction , such articles will be sandwiched in between
in such a manner that, whilst work is not interrupted , a
general knowledge of the whole subject is being acquired.
In the present paper the mere outline of the action of
the petrol motor is all that need be given ; sufficient,
indeed , to govern intending constructors of either vebicle
or motor, or both , and to assist such in deciding on size,
type , etc.
In the machines to be described , the air- cooled petrol
driven motor will be used ; the power will not be the
maximum which may be obtained, and certain recent
developments, such as " free engine clutch ," " two speeds, "
water cooling,” , “ magneto ignition ” -all very good
things in their way – will be left out of calculations on
account of increased complexity in a system which, in its
simplest form , will prove sufficiently complex and intricate
to those who tackle it for the first time.
The petrol motor, then, is nothing more or less than the
ordinary four cycle or Otto cycle gas engine in miniature
form , and for the benefit of those who are unacquainted
with its action , it may be briefly described as follows :
The first outward stroke of the piston is termed the suc
tion stroke or charging stroke, the action of the piston
tending to leave a vacuum behind it , causing the inlet
valve to open by atmospheric pressure, and so filling the
cylinder and combustion chamber. On the second or re
turn stroke, the charge of gas is compressed, and the
third or next outward stroke is the power stroke,the com
pressed charge being forced by the electric spark at the
most suitable moment , according to the speed of the
engine. The fourth or final stroke is the exhaust, in which
the piston expels the products of combustion by way of
the exhaust valve, which is mechanically opened at the
precise moment . Thus there is only one power stroke
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out of the four required to complete the cycle ; when the
exhaust stroke is completed the engine is in position to
repeat the above. The exhaust valve, it will be observed,
must be opened once only to every two revolutions of the
engine shaft, and this is accomplished by a cam mounted
on a secondary " two to one ” axle. The inlet valve is
automatic in action , being fitted with a light spring, allow
ing it to open at atmospheric pressure. The firing or
ignition is accomplished by placing a “sparking plug
within the combustion chamber ; this plug has two termi.
nals, separated some 1-32nd of an inch , the one being
insulated from the other, so that when a break is made to
take place in the primary electric circuit from the battery,
the high tension induced current from the secondary wind
ing of the induction coil causes a spark to pass between
these terminals, always supposing that correct adjustments
have been made, and that all is in working order. The
exact time that this sparking occurs in relation to the
position of the piston, is governed by the “ advance cam
on the contact breaker. This advance sparking device,
being a very valuable feature where electric ignition is
employed, for although the electric spark is extremely
quick in firing the charge, this operation takes up a certain
fraction of a second in time, and as the power of these
small engines depends on their high piston speed, it will
be seen that by a variable sparking method, the gases may
be exploded at the precise moment to give the maximum
effect, by producing the spark as it were in advance of
the piston when the engine has attained high speed, at
the same time providing for late sparking when starting
the engine at slow speed .
The engine is started on such vehicles as the tricycle
by the ordinary foot pedals operated by the rider ; a small
tap is opened to relieve compression, and after a few
strokes of the pedal, and when the correct mixture of gas
and air has been formed , sharp explosions will occur, then
the compression tap is shut , the engine gathers speed and
power, and the sparking may be gradually advanced, or
caused to take place at an earlier period in the stroke.
The action of the engine will be gone into more fully
when we come to deal with its construction .
In general outline and over -all dimensions the motor
tricycle does not greatly differ from the ordinary tricycle,
but it must be built considerably stronger throughout,
more particularly in the rear axles, the wheels, and the
front forks. The balance geared axle is really the starting
point in construction , and, unless very well equipped with
elaborate tools such as few amateurs possess , this portion
of the structure shouldbepurchased complete, with hubs,
etc. , ready for wheel building and with lugs ready for
frame building. All the same, to those who are disposed
to construct as much of the whole machine as possible,
there is nothing to prevent the machining of the bracket
arms and bearings, but the gear wheels and piniors will
have to be purchased in most cases, therefore I shall not
give full detail drawings of these and other parts, such as
hubs , etc.
The articles will deal with the tricycle first, followed
by the quadricycle ; the engine in either case will be the
24 h..p. De Dion (air cooled ), and this will be found
sufficiently powerful for the quad. by gearing it down well.
At the same time, if a more powerful engine is desired,
there need be but little alteration beyond increasing the
size of the cylinder bore, the 24 h..p. bore being 66 milli
metres and the 234 h..p. being 72 millimetres. The De
Dion engine and many other parts of the tricycle have
become standard , so that it becomes almost necessary to
work to millimetre measurements throughout, otherwise
confusion will be caused in case of it being necessary to
buy finished parts ; hence all the drawings in detail will
be figured in millimetres, though for general handiness I
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have figured the long distance measurements of the frame
part in English inches.
Fig. I shows the side view of the tricycle complete, and
as this is reduced by photography from the original full-size
working drawing, it will be proportionate throughout,
though not to any exact scale .
( To be continued .)

Workshop

Wrinkles

and

Recipes.
( The Editor will be pleased to receive for this column practical
wrinkles and recipes which readers may havefound useful. In
be clearly stated if theinformation is original
all cases it should
or not, and in the latter case thesourceshould be mentioned .
Original items will have the preference for insertion .)
Fusible Alloy. -An alloy which will melt in hot
water consists of :-Lead, 3 parts ; tin, 2 parts ; and bis
muth , 5 parts.
Glue for Metals . – Mix 16 parts of melted glue with
I part of gum ammoniac, then add i part of saltpetre
acid.— " AMALGAMATION . ”
Artificial Grindstone. -Washed silicious sand 3
parts, shellac i part ; melt the lac. and mould in i he sand,
while warm . Emery may be substituted for sand. Used
for razors and fine cutlery . - SPON'S WORKSHOP RECEIPTS.
How to Seal Corked Bottles . - Glass bottles
containing photographic developers, & c., to be kept from
the air can be speedily and satisfactorily sealed by cover
ing the cork (well rammed down ) and top of the bott e
with a solution of soda silicate of the consistency of a
thick syrup. In about two hours a perfectly hard and
clear covering of soda glass is formed , which will keep
indefinitely . - C. D. MARTINETTI.
Iron Cement. —To 98 parts of iron filings put 2 parts
of sal ammoniac, using as much soft water as will make
the ingredient into a paste of the consistency required for
use. This cement is particularly useful to fill cracks,
blowholes, & c., in castings. It is really a “ rust ” ce
ment, and its particular quality depends on the fact that
it swells during setting, thus filling the space completely.
- “ AMALGAMATION .
Polishing Vulcanite. —Remove scratches with a
smooth wet Water of. Ayr stone, and polish ( in the lathe,
if possible) with fine pumice and a stiff brush. Too high
a speed on the lathe will heat the work . After washing
the pumice off, polish with whiting and soft brush. Lamp
black and oil applied whilst the work is running in the
lathe will give a very high polish , or the bare palm of the
hand may be employed to give a good finish .
Pole Indicator. - Take a common tumbler, or any
other kind of vessel. Place in the vessel two parallel
small strips of lead ;see that the lead is well sand -papered
and clean, then fill the tumbler with copper sulphate
solution. The lead strip connected to the + pole of the
generator turns brown when the current Aows, whilst the
does not change. This forms one of the handiest and
best methods of finding the poles of any generator,
H. WOODRUFFE.
Glue Waterproofing Recipes.- (1) Soak the
glue in water until soft ; then melt it in linseed oil
assisted by gentle heat. This glue is not acted on by
water or dampness. ( 2) Dissolve gum sandarac and
mastic ( each 572 drs.) in %2 pint of alcohol, and add
5 % drs. of turpentine. Place the solution in a glue boiler
over the fire, and gradually stir into an equal quantity
of a strong, hot solution of glue and isinglass ; strain ,
while hot, through a cloth. ( 3) To plain glue add bi.
chromate of potash. On exposure to air it becomes water
proof. — IRONMONGER DIARY.

-
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The Editor's Page.
FAIR number of entries were received for our Com .
petition No. 13, for the best article on “ Model
Railway Signals .” The entries , however , varied
considerably in quality , some being very meagre both in
drawings and description , while others treated the subject
very thoroughly. Amongst the latter , the article by
Mr. HENRY GREENLY,
28 , Ilbert Street,
Queen's Park,
London , W.,
was conspicuous for the completeness and practical man :
ner in which the details had been worked out, and for the
very full sketches of the arrangements described. The
prize of £ l Is. has, therefore, been awarded to this com .
petitor. The article and drawings by Dr. Arthur C.
Hovenden , “ Kirkdale,” East Sheen , S.W., were also of an
extremely creditable and instructive character and showed
evidence of much thought and care in their preparation .
This competition was so close in quality to the prize
article , and so far ahead of the others, that we have de.
cided to award it a special extra prize of ios. 6d. Mr.
11. Slicer (Bradford) sent some excellent drawings of an
electrical method of operating the signal arms, which,
however, did not seem to us likely to work well in prac .
tice. The names of other competitors worthy of men .
tion are Messrs. K. E. Fasnacht (Bedford ), F. H. Tap
lin (Reading), A. H. Scott (Cliiheroe), L. Scott (Hast
ings), C. G. Renold (Manchester ), W. A. Powell
(Kentish Town ), J. Thompson (Bishop Auckland ), M.
McGillivray (Jarrow ), A. M. Bushell (Harlesden ).
*
*
*

A

With reference to the correspondence appearing on
the Editor's Page of our last issue we have received a
further letter from “ C. J. E.” (Brixton Hill) who writes :
“ I am writing to see if something can't be done to
6
wake up ' England's professional model engineers. I
suggest that your up -to -date paper should give them a hint
or two in the way of designs, & c., starting with , say, high
speed electric light engines, followed by mill, triple expan.
sion, torpedo boat, semi and portable engines, and fire
engines, & c. More attention ought to be paid to the
differentkinds of boilers, especially to their consumption
of fuel. At present most model and small-power boilers
are most extravagant in the amount of fuel burnt. A good
water.tube boiler with liquid fuel burner and a small
donkey pump,made to act automatic by putting the steam
supply pipe at the water line, instead of in the dome,
makes an ideal boiler ; it requires less tools, besides
being easier to construct than the shell type. The electric
line seems well provided for, but small-power engines,
suitable for driving dynamos, could do with a good
overhauling.”
It must not be imagined that the model-making trade
is as fast asleep as might be supposed from the tone of
some of our correspondents' letters. There are, on the
contrary , a number of firms who are quite alive to the
requirements of the modern model engineer, and are

113

putting really good designs on the market either in com
plete engines, or in castings, fittings, & c. We think it
only fair to the trade that this statement should be made,
although the letters we have recently printed are of much
interest, as they point to the fact that there is plenty of
business to be done by those firms who will cater for re.
quirements and tempt customers by offering them some
thing new and up.to -date. We believe that there are
many model-making enthusiasts who have practically
abandoned their hobby because they have gone the round
ofthe catalogues, so to speak, and have made up asmany
of the sets of castings as have taken their fancy, and have
stopped for want of somenew and attractive design. We
believe it would pay the trade to regularly go through
their catalogues and delete any old - fashioned designswhich
have done their duty in days gone by, and replace them
with up -to -date examples of modern engineering practice.
It would, perhaps, be a drastic and expensive measure to
adopt, but we feel sure it would pay in the long run. The
average model engineer of to -day is better informed on
engineering matters than his predecessor of twenty years
ago, and is more exacting in his requirements. At the
same time, however, he is more enthusiastic, and is there
fore a better customer when he can get what he wants.
*
*
“ T. C.” (Middlesborough) has sent us an interesting
suggestion for a new prize competition . He writes:
“ There is an oft- repeated maxim — ' a place for every
thing and everything in its place' - which is being con .
tinually dinned into my ears, and not without cause .
am constantly buying tools, here and there , as they are
required or for future use, until I am about at my wits"
end where to put them , the difficulty being to find ' a
place for everything,' and the other would , or should ,
follow very easily . Now , Sir, might I drop a hint as to .
making ' The Arrangement and Distribution of Tools in
the Workshop ' a subject for future competition , each
competitor to give a description of the various ar
ticles made for holding the smaller tools, where
same should be placed, as well as the larger
tools ? I think a very full complement of tools should
be arranged for, and the size of workshop might
be left to the competitors, as, of course, it would be com
paratively easy to work from a general design . The
tools, & c., might comprise the following :-One large,
say 5 in ., screw cutting lathe and appliances, one small
lathe ditto , bench and vices , small drilling machine ,
grindstone, drills, files, chisels, hammers , & c . The
following optional :-Planer, shaper, milling machine .
The large machines are easy to place, but it is the small
tools which hamper so .”

The above suggestion appeals to us as being worthy of
consideration . A tidy workshop is as much conducive to
good work as it is to good temper, and we have no doubt
many of our readers will agree with us on this point. We
should be pleased to hear other opinions on “ T. C.'s "
suggestion, and we shall be glad to offer a prize for an
article on this subject if it appears likely to arouse much
interest.
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Practical Letters from Our

Readers.
( The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume ifdesired , but the
1wl name and address of the sender should invariably he
attacked , though not necessarily intended for publication .)
High - Pressure Boilers for Model Torpedo
Boat Destroyers.
TO THE EDITOR OF The Model Engineer.
SIR, –With reference to the boiler which J. M., of
Leeds, designed for Mr. Kemp's torpedo boat, as given
in the June number, I have gone carefully into details and
find that such a boiler would completely swamp the
model, as full of water it would weigh at the very least
10 or 12 lbs. weight, and Mr. Kemp distinctly states that
his model is only to weigh 10 lbs. complete in the water
with steam up. Now , it will be at once seen that a 12-lb.
boiler in such a model would be out of all reason . My
experience leads me to say that a boiler for such a light.
draft model wants very careful considerarion indeed, and
after thinking the matter over I have come to the conclu
sion that there are only two kinds of boilers at all suitable
for such a model as Mr. Kemp described, and the one is
an improved boiler on the same lines as that described by
Mr. Morriss in The MODEL ENGINEER of March, 1899,
and the other is a coil flash boiler.
Mr. Morriss' boiler would , in my opinion, be greatly
improved by making the front drum smaller than the
back one - thus make the front drum 3 ins. diameter and
i in . wide, and the back drum 3} ins, and 2 ins, wide; by
making the front drum smaller than the back one you can
raise it % in. from the horizontal position and so cause
the connecting tubes to slope 2 in . upwards Connect
the two drums together by twelve y8 in. solid drawn 22
gauge copper tubes,5 ins. long ; this will make the boiler
8 ins. over all ; make the two drums of 20 -gauge hard
rolled copper and stay them well with brass stays placed
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in a circle as shown in right side of Fig. 1 , and this
boiler if properly made will easily stand a steam pressure
of 60 lbs., and full of water will only weigh about 4 lbs.
You will find that this boiler will steam aswell again with
the tubes slanting upwards than if they had beenleft per
fectly horizontal; also the back drum being wider than
the front causes it to have a much better water circulation
than it would have if both the drums had been the same
width. The arrangement I propose is shown in Fig. 1.
The flash boiler is made by simply coiling & in . solid
drawn copper tubing, 20 wire gauge, about 5 ſt. or 6 ft.
in length, and encasing same in a case lined with asbestos.
The great difficulty with a flash boiler is in getting your
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feed pump to only put into it exactly the quantity of
water (at every stroke of the pump) you actually require
to be made into steam necessary to turn your engine one
revolution, and , as the feed must be continuous stroke by
stroke of the engine, it wants such accuracy in working
the pump that it is quite beyond the reach of the ordinary
amateur, and the trouble and labour ofgetting it to work
properly is so great that I do not advise any amateur to
try such a boiler ; therefore, there remains only a boiler of
the style Mr. Morriss puts into his torpedo boat, with the
addition of the improvements just named , and I have
found by actual experience that such a boiler cannot be
beaten for quickness of steaming , combined with keeping
the weight of water low down, which is amost vital point
to bear in mind when constructing a boiler for a model
torpedo -boat destroyer.
Of course you must also bear in mind that a feed pump
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is a sine qua non, and must be used in conjunction with
all water -tube boilers, as the water is turned into steam so
quickly that it would run short of water immediately if a
fresh and constant supply was not always kept up by
means of the feed pump. Such a boiler as I have just
described , with the tubes slanting slightly upwards and
the modified water drums, will give splendid results in a
model such as Mr. Kemp describes engines for in June
last, and for which I am sure all readers of the MODEL
ENGINEER are sincerely grateful; for a better written ,
well thought out, and more practical article I have never
read .
The following are particulars of a boiler guaranteed to
carry 100 lbs. steam pressure, weight in working order
being about 16 lbs. It is shown in the drawing Fig. 2.
Boiler. -15 ins. long over all, 12 ins. water space,
5 % ins. diameter, with 3.in. combustion chamber.
Furnace. - A 3 in . diameter' solid drawn copper tube
Oval, 22 ins. high ,
16 B.W.G. flattened thus
3 ins. wide.
Shell of Boiler.-20 B.W.G. hard -rolled copper,
double rivetted.
Tubes. - 72 in. diameter, solid drawn copper, 18
B.W.G. and 18 in the 12-in. space.
Tubes placed in the furnace as follows :-First tube
vertical, next two crossed X, then another vertical tube,
then two more crossed , and so on to the end of the fur.
nace, as shown at A (Fig. 2 above ).
A boiler as specified above will, if properly made,
carry 100 lbs. of steam easily, and this is not theory but
actual practice, as I have seen such in a model in this
neighbourhood under steam over and over again. This
boiler has a water space of 22 ins., and will run for a
long time without wanting re -filling. For an ordinary
model cargo steamer it is about one of the best boilers í
E.
have ever seen . - Yours truly,
Liverpool.
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How to Make an Electric Indicator .
TO THE EDITOR OF The Model Engineer .
Sir ,-Since an article appeared on Electric Bells for
Amateurs in THE MODEL ENGINEER , no doubt some
readers have gone to work and fitted up an installation
and would find an indicator useful. I send a sketch of
one I have made with two holes, and find it works
splendidly . The magnet is forged from 5'16th -in . iron
rod , is about 24 ins. long, and i in . between the poles.

arm G soldered to it, bent as shown at the other end , and
when set rests on ledge %8 in . wide at bottom of armature.
A thin stiff wire ( H ) carries flag at end, that drops into
window cut in case when bell is rung. A piece of card
is fastened to A to prevent coils being seen through win
dow ; this is shown at J. When flag drops it is replaced
by lifting up rod K , which carries a pin L , which engages
with G ; and that in turn having an angular end, pushes
armature back till it is past the catch. m , m are stops.
I hope the above is clear enough to be easily understood.
-Yours truly,
J. W. TRACEY.
Richmond.

JON

An Electric Clock Alarm .
¡TO THE EDITOR OF The Model Engineer .
* DEAR SIR ,-Having been a rea ler of your paper for
two years, I have noticed several sugg -stions for elec :ric
bell, attachments to alarm clocks. I enclose sketch for
one I have used for some time with every success. It con
sists of a piece of clock spring ( A ) about 3 ins. long and
1 in . wide, with a hole drilled in one end . A brass screw
is screwed through the hole into a base -bard , which is
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It should be wound with about i oz. of 24 s.c , wire , and
the two ends taken straight to terminals at top, as shown .
A is a piece of wood to clamp magnet to base . Armature
B is piece of thin iron soldered to watch spring C , and
that is soldered to a -in . nail (c ). Armature to be held
lightly by spring C against stop d (another t-in . nail).
E is a thin brass tube supported by a nail F , and has an

large enough to hold the clock ( I have a bracket fastened
to the wall). A piece of copper wire ( B ) is fastened to the
other end of the spring, and the other end of the wire
bent to form a loop, which hooks over key for winding up
alarm , as at C. A piece of sheet brass, 1 % ins. by 42 ins.
D in the sketch , is screwed down under free end of the
spring to form a contact. The apparatus is connected up
as shown. When the alarm goes off the piece of copper
wire drops off the key, and the spring falls on to the con
tact D , and so completes the circuit.-Yours etc.,
G. W.
Leeds.
A Simple Lamp Holder.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -I enclose a sketch of a lamp holder which
may be useful to some of your readers. It is turned from
hard wood, say mahogany or birch , Alat on one side and
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hollow on the other (saucer shape ), a hole being bored
through the middle large enough for the top of the lamp
to gothrough, it being
cemented in wi h plaster of Paris
and well bedded in. Connecting wires are then soldered
to the terminals, which are made from a bit of brass rod ,
bored to take the line wire and a No. 6 BA pinching screw ,

SECTION
TERMINAL

TUNG

Now, on the same arc as that on which b and c are ,
having a as centre, mark two points, d and e. Make
the space between c and d a little greater than that be
tween b and c.
From the other side directly opposite 'to d bore a hole
diagonally through the brass in such a way that it comes
out at e. At d cut a groove, the depth equal to the
diameter of the holes, out to the edge of the metal. This ,
when finished and cut to a convenient size and shape, has
its faces made parallel and brought to a bearing with
those of the cylinder and steam block.
The valve is now put between the cylinder and the
block, with the side with the groove next the cylinder.
When 6 and c correspond to the holes in the block,
the engine will run as before. When d and e take up
that position observe that the steam is led to where the
exhaust was, so that the piston will be pushed out on the
old return stroke, thus making the engine run in the
opposite direction.
The idea can be applied to double acting oscillating
cylinders as well , and the engine can be reversed with the
same gear as that used in the Stephenson Link Reversing
Gear, viz., with a wyper-shaft and suspension lioks.
The placing of the valve between the cylinder and the
steam block will probably necessitate the lengthening of
the crank.pin or the taking back of the steam block. —
WILLIAM SYME.
I am , yours faithfully ,
Glasgow .

Queries

PLAN

and then soldered to a flat piece of brass or tin , which is
screwed 10 the lamp holder. When the loops are broken
offthelamp, the wire end visible through the glass should
be bled clean , and then thin conducting wires can be
soldered to the terminals thereto. The holder may be
painted with white enamel , when it makes a good re
G. S.
Aector. -Yours truly,
Halifax.
A Reversing Valve for Oscillating Engines.
TO THE EDITOR OF The Model Engineer.
SIR, — The following is a description of an easy mode
of making an oscillating engine to reverse, which I have
devised and successfully used :-Obtain a piece of brass
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holes.

about 3-16thsor 4 in, thick, depending on the size of the
cylinder. Bore three holes, a , b, c (see sketch), oppo
site to and of the same size as the three boles in the steam
block.
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Replies ,

( Queries on subjects within the scope of this journal are replied to
by post under the following conditions : 1) Queries dealing
with distinct subjects should be written on separate slips, on
one side of the paper only, and the sender's name should
be in .
scribed on the back. ( 2 ) A stamped addressed cnvelope should
invariably be enclosed. (3) Queries will be answered as early
as possible after receipt, butan interval of a fewdays must
usually clapse before the reply can be forwarded. (0) A11
queries should be addressed to The Editor, THE MODEL
ENGINEER, 6, Farringdon Avenue, London , E.C.)
The following are selected from the queries which have been replied
to recently :
( 3062) Windmill to Drive Dynamo. H. H. ( Armley) writes :
I wish to construct a windmill that will drive a small motor or
electrical machine, and store the electricity obtained through it to
light up either the whole or part of my house. I can place one in
my garden, about twelve yards from the house , which is in a very ex
posed situation, and thought that to have the electrical machine
close to it in a shed would be toodamp. Could you pleae inform
mewhether it would be so or noi ? As an alternative , I thought of
fixing a pump to the windmill , and piping up to the house to drive
a small turbine, or engine, and coupling it to the motor. Which
would be the best way , and what di imeter (about) of windmill, and
what power of turbine and class of motor ; also, best sort of accumu.
lator to use ?
The size of windmill and power required depend upon the number
oflamps wanted for lighting the house. Six lamps of 16 c :: p : would
represent about h..p , and a windmill of that power would be from
15 to 20 ft. diam . Wecannot recommend a pump for transmitting
power
the dynamo,
as there will beIta islossof
power
in the from
pump,windmill
turbine, todynamo,
and accumulator.
best to
dis
pense with unnecessary complication, and in winter the water in
pumpi and pipes would be liable to freeze. An article on how to
consiruct a wi'idmillof small power - perhaps capable of running a
dynamo that w uld light one room ,appeared in the January ist, 1901,
and January 15th, 1901, issues of THE MODEL ENGINEER.
(2974) Substituting Drum for Shuttle Armature. F.H. H.
( Birkenhead) writes : I am thinking of buying a set o castings for a
small dynamo and enclose sketch of same. The armature isof the
shuttle type. I hould be very glad if you would kindly inform me
whether I could improve upon it by making a drum armature out of
iron washers, 78 in . I bick and if ins. diam . If you think this idea
would do, might I ask you to favour me with full particulars, stating
with how much and with what gauge of wire I should wind the field.
magiet and armature to obtain the highest output, and what this
output would be (approximately ) ? Should it be connected in shunt
or series ?
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A drum armature, 1 % ins. diam ., running in pole pieces, 2 ins. bore ,
would not answer for a dynamo, as the gap between the iron core of
armature and the poles is too wide. It is necessary in small
dynamos with armatures less than 34 ins. diam . to use a cogged or
inless thanthe
slotted armature, the diameterbeing only 1•16th stampings,
2 ins.
bore of pole pieces. You could use washers or
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coupled, the engine then assumes the appearance of the " Hard
wicke," or others of the L. & N.W. " 6ft. 6 in. coupled " class. In
this latter case , the drivers should be reduced in diameter somewhat.
If kept 6 ins. diam ., as shown in the May MODEL ENGINEER,
Vol. II., they will do nicely. The drawings
the engine on this
page are to a scale of 3-16ths in. = 1 foot, or 1-64th full size, and
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diam ., and turn them down to ! 15-16ths in ., and make sixteen slots
in it 3-16tbs in . wide and 1 in. deep, in which the wire should
be wound. The armature may be wound with 4 or 5 ozs. of No. 26
D.S.c. wire, about fifty turns in each slot, and the field -magnets
with 1 lb. No. 24 s.c.c. wire, connected in shunt. Output : about
8 or 10 volts and 2 or 3 ampéres ; would light two 8 -volt 2 % C. -p:
lamps . The H armature would give the same output if wound
with No.20 wire.
( 3110) L. & N.W.R. Loco Model. M. S. (Wisbech ) writes :
Inthe May issue, 1899, in answer to Query 1029, you give drawings
of frames and bedplate for model L. & N.W. express. Can you
please give me (1) size and shape of cab for same; (a) size and shape
of funnel ; (3) an end view of engine looking fromfront toback ?
The drawings referred to show a locomotive boiler and framing of
an average British engine, butthey were not originallydesigned to
suit any L. & N.W. scale model. As they stand, a near approxi.

NO 3110.
will, therefore, have to be enlarged in the proportion of three to
sixteento suit your -in, scale model. The chimney is shown half-size
for a 1-in,scale engine.
( 3225) Winding for Dynamo. M. C. H. (Elizabeth , N.J.).
writes :As I am a subscriber to THE MODEL ENGINEER , will you
please give me some information about a dynamo which I am trying
to make to the enclosed sketch ? I would like to know the size and
amount of wire required for field -magpet and armature. My arma..
ture is the H type, 3 ins. long and 2ins. diam .; but could I not use
slotted or cogged armatures, or ring type — whatever you think most
efficient? Also , could I not have field -magnetboredout so asto
admit larger armature as shown ? Would this increase the efficiency

E
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mation of that company's locos could be built from the design. As
it would be necessary in any case to modify the L. & N.W. design
to suit the special case, we havepreferred to reproduce an outline of
the " Teutonic " type, which will serve as a model, from which you
will be able to take the requisiteparticulars. There is no need to
copy the original by making your model a compound engine ; but if
the general appearance is to be retained, it would be better to do
away with the large low - pressure cylinder (shown in the end view ,
L.P.C.), keeping theoutsidecylinders as shown, and having either
coupled or non-coupled wheels, as preferred . If the cylinders are
placed outside, but forward of the leading wheels, the drivers being

of the dynamo ? I would like to make two of these dynamos — one
for lighting and one for plating ; or, if different kind ofarmatures are
needed for each, could I not make two different armatures and us :
each as occasion required ? I cannot find out what a shunt-wound
dynamo is, nor how it is wound ; would you please tell me ?
A slotted drum armature would give the best results ; it should be
2 %2 ins. diam ., with 16 or 20 slots. The pole pieces should be bored
out to 256 ins. The field -magnets are rather thin, and it would im .
prove the efficiency of machine if a piece of wrought iron plate, 3 ins.
wide and % in. thick, were fixed inside the casting all round, as shown
in ourreproductionof yourdrawing. This would shorten thefield
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magnet coilsby } in.-- they would then be quite long enough. They
could be wound with 6 lbs. No. 21 S.C.C. wire - 3 lbs. on each coil.
Wind armature with lb. No. 20. This machine would give ar out
put of 25 to 30 volts and 5 or 6 ampères at a speed of 2000 revs. per
minute. For plating purposes it would be necessary to have a sepa.
rate machine, as the field-winding of the above would have too high
a resistance. For an output of 5 or 6 volts and 20 to 3o ampères,
wind the field-magnets with N. 16 D.C.C. wire --- about 6 lbs.
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Diagram of a
' Shunt Dynamo

altogether. Wind the armature with No. 20 D.C.C. wire , getting 16 or
118 turns in each slot. The connections to commutator may b : as
hown in diagram , Fig 1, page 175 , Vol. 2. A shunt-connected
machine is one in which a small amount of current starting from the
positive brush passes round a large number of turns of wire to
magnetise the fieldsand returns by negative brush to armature , and is
independentofthe externalcircuit ; the diagram aboveillustratesthis.
(3016) Accumulators ; Regulating Switch . F.E.C.(Wey.
bridge) writes : I am thinking ofmaking an ac umulator; it is to be
5 volts ; internal size, 4 ins. by 4 ins. by 5 ins. Will you kindly
answer the following queries ?' (1) Can the accumulator case be
made of wood ? If so, is this recipe of any use for making the wood
water-tight? Asphalt, 4.ozs. ; mineral naph'ha,
ozs. ; India.
rubber, 30 grs. I have been told that it will make every wood
water-tight ; do you know of a better recipe ? (2) How many
ampère hours capacity would you estimate the accumulator will last ?
Size of plares, 4 ins. by 31'ins. (3) How long will the cells be

(1) The case could be made of wood and the compositon for
rendering it waterproof will answer as well as any other we know of.
It would , however, be advisable to line the cells with sheet gutta
percha to preventthe current from leaking from one cell to another.
(2) About 6 ampères (3) With two p sitive and three negative
pla es in each cell there would be about one-third of a square foot of
positive surface, and the charging current should not exceed 15
ampères. It will take from 4 to 5 hours to charge. Allowing 6-75
volts to charge the accumulator and a current of i ampères, a
resistance
of 8 or 9 ohmsshould be put in s- ries with the accumula
tor. The resistance
may consist of 15 yards of No. 26 B.W.G. iron
wire. The dynamo should be a shunt machine. (4) Abrut 2 yards
of No. 26 German silver wire will do for the resistance for regulating
the speed of motor, and should be connected as shown by sketch.
The wire can bewound in coils about 38 in . diam ., and put in any
convenient position.
(3091) Granule Carbon Battery . S. W.G. (London, E C.)
writes : In the articles Primary Batteries," mention is made of the
granule carbon cell. (1) Can this cell be left out of use for any
length of time, without emptying it out ? (2) What would be the
result if the carbon plates only were used instead of the plates and
granules ? (3) In the event of using granular carbon, would it be
necessary to put this fresh every time the cell was cleared out ? (4)
Is the cell fairly constant ?
(:). This cell may be left out of use, providing the zinc plate is
withdrawn. (2) The internal resistance of the cell would not be so
low if carbon plates only were used , and therefore the current
would not only be less but the cell would not be so constant. (3)
Providing the granular .carbon is well washed in hot water each
time, it may be used an indefinite number of times. (4) Yes.
(3281] Winding for Dynamo. E. J. S. (Gibraltar) writes : 1
have castings of a dynamo withoutan armature, and want to know it
I can wind it so astomake a dynamo that will charge smallaccumu.
lators ; if so , will you kindly state the kind of armature and amount
of wire and what wire and amount for fields? Should it be shunt or
series wound ? Also what speed and the output, and what type of
machine is it when finished ?
A dynamo to charge accumulators should have a drum armature
with 6 or 8 slots, and can be wound with No. 24 s.c.c. wire for
10 or 12 volts, or No. 26 s.c.c. for 15 to 20 volts, 4 or 5 oz . Con .
nect the commutator as shown in reply to No. 2,846, page 3ro,
November 15 , 1900 ; or if an 8-cog drum armature is used , connect
as shown by Fig . 2, page 175, August, 1899. Wind the fields with
25 lbs. of No. 22 s.c.c., and connect in shunt for 10 volts, and 24 lbs.
of No. 24 for 15 to 20 volts. Speed about 2,500 revs. per minute
output, 2 to 3 amps. It would be a shunt dynamo.
( 3040 ) Bunsen Burner, & c . W.A. G.writes : (1) Where can
I get malleable iron castings in small quantities from my patterns ?
( ) How many holes, and what size, should be drilled in a piece of
$ 8-in . tubing (external diam .) to make a Bunsen burner ? (3) In
the Practical Letters" column in the June, 1900 issue, a writer
describing a small blowpipe says the large tube should have the end
burnished over until an opening 4 in . is left. Please give instruc
tions how to do same.
(1) You could get malleable iron castings from J. Evans & Sons
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charging from a dynamo giving 20 volts at 3 ampères ? What
resistance shall I require in the circuit ? In your book , " Small Accu
mulators," you say that a current of not less than 2 volts to pass
into each cell. (4) I have a small motor which takes about 6 volts
(for which I want the above accumulator), and I want to make a
small regulating switch so that I can regulate the speed of the
motor to full speed , half, quarter, and stop. The size of the
board is not to exceed 34 ins. by 24 ins. Will you kindly describe to
me the best way of constructing it ?

Heeley, Sheffield , or T. Francis & Co., Limited, Sparkbrook, Bir
mingham . (2) Fourholes, 14 in .wide and in. deep, as above. The
top of gas jet should be level with top of holes. (3) The burnishing
or spinning is done in the lathe with a steel burnisher rounded at
the end. The brass tube should be mounted on a mandrel running
between the centres of lathe with the end rounded off to correspond
with the shape the end of tube is to take, and while it is running in
the lathe the tool is pressed firmly on the brass tube,spinning it into
the shape required .
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( 3046 ) “ C ” Type Dynamo. W. H. R. (Stafford ) writes :
I have made a dynamo the same type as the one described in the
August No., 1899 of THE MODEL ENGINEER, except that I have
made a wrought iron core for field -magnets, 2 ins. diam . and turned
down to it ins. each end, and made a driving fit into magnets. The
armature I have made of 12-slot, 2 ins. diam ., best charcoal iron
stampings. The armature is wound with 22 s.c.c. copperwire, and
each slot contains about twenty -six conductors, making a total of
312. The field -magnet is wound with 274 lbs. No. 22, and 1 lb.
No. 14, connected in compound. (1)
will be the output at
3000 revs. per min. ? (2 ) Would it act What
better if I inserted a resist.
ance between fields and armature ; the resistance of fields No. 22
wire is about 15'6 ohms. I have tried it as a motor, but not with any
great success. I had twelve M size Obach's cells on it, the said
cells giving about 2'2 ampères 1'6 volts each , on a combination
galvo.- total volts = 19*2.
( 1) You should get from 20 to 25 volts and 4 or 5 ampères. (2) It
would not be necessary to put a resistance in series with the shunt
winding unless it is desired to regulate the voltagewhen the dynamo
is run by power at a fairly constant speed for lighting up oné lamp
or charging a small accumulator . When running the machine as a
motor the series coils should be cut out by connecting the battery
wires to terminals A and B in the diagram of connections, otherwise
if terminals C and B were used the current from battery would be
flowing the wrong way round the field cores, and would partly de .
magnetise them . Dry cells are not suitable for runcing a motor
taking, 4 or 5 am , ères. With 19 volts and 2 ampères the motor
would be working at less than quarter power , as the shunt will be
taking about half the current. A " chromic acid ” or “ Bunsen
battery " of eight or ten half gallon cells would give better results.
See our book on “ Electric Batteries,” MODEL ENGINEER Series,
No. 5 .
[ 3056] Making a Model Boiler . W.R. (Liverpool) writes : I
wish to make a smallmodel boiler for a boat, but I have had no ex
perience in metal working. Would you be good enough to help me by
answering the following questions ? (1) What is the easiestway to
put a flange on the end of a small boiler , as per sketch (not repro
duced ), to fit on like the lid of a tin canister ? (2) What steam pres.
sure would be required for a / -in . diam . by 1-in stroke cylinder to
drive a three- bladed 2-in , diam . propeller ofnearly 4-in . pitch , at 500
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use the smallest possible amount ofwire . Will you please give me
(1) The windings for field -magnets ; (2 ) the windings for armature ;
(3) diameter of commutator; (4) carbon or gauze brushes (four) ; (5)
the best and che pest means of driving dynamo and power required;
(6 ) the best kind of armature, and could you describe method of
winding same? (7) Could this machine be coupled so as to run as a
motor ? If there is anything wrong, either in design or measure.
ments, bulk of iron , & c., please state and give alerations. Could
you also state how it is that if I touch any two brushes of a motor
of 100 volts I do not receive any shock worth mentioning ?
The machine you propose to make is not large enough to give the
output you require, vir., 450 watts, and we cannot quite make the
dimensions you give agree. The field -magnets should be r2 ins.
high and 3 ins. wide, and the armature 4 ins. diam . by 3 ins.; other
dimensions
in proportion
drawing Wind
on page
which is
field-magnets
nearly
one-eighth
the size toyoutherequire.
the 191
with 10 lbs. No, 20 s.c.c., and the armature with 2 lbs. No. 20
D.C.C. wire ; volts will be 30 to 35 at 1,800 revs. (3) Commutator,
3. ins. diam . ; (4) gauze brushes ; (5 ) gas engine of 1 b.h.-P. ; (6 )
ring armature with twenty-four slots, 5-16ths in . wi'e, 38 in . deep ,
44 ins. diam outside, 24 ins. inside ; wind in sameway as described
in reply to Query referred to, and see Mr. Avery's articles on
Dynamo Design. (7) 100 volts is not sufficient to give a strong
shock .
Queries from the following readers have been received up to the
time of going to press, and will be answered in rotation. Queries
received after this time and up to the date of issue will be notified
in the samemanner in the next issue :
G. L. (Dursley ) R. T. (Bradford ), H. R W. (Leeds), O. H.H.
(Bolton ), H. P (Dover), S. H. (Levenshulme), F. J. R. (Hendon),
C. H. (Southampton), H. J. B. ( Tottenham ), F. D. A. (Kidder .
minster), A B. (Newtown), T. C. P. (Plymouth ), J. C. S. (Croydon ),
J. McL . (Carnarvon), E. G. (Honor Oak), F. S. M. (Tunbridge
Wells), T. R. B. (Manchester), H. L. (Surrey), A. B. (Kentish
Town ),A.L. (Wigan), F.W.A. (Liverpool), T. 0.(Ayr), R.W.(Dart
nall), H. J. F. ( Iliord ), A. H. S. (Liverpool), A. L.W.(Cambridge ),
A. L. H. (Norbiton ), E. M. (Wolverhampton ), A J. (La' cashire ),
H. C. (Birmingham ), P. F. D. (Sutton-in -Ashfield ), H.H. (New
port), E. A. E. (St. Ives), W. B. (Bexley Heath), G. F. S. H.
(Hulme), F. J. S. (Macclesfield ), J. J. T. (Preston ), J; W.(Bo ton ),
F. L. (Rochdale ), W. E. D. B. (Natal), J. B. (Dundee), S. D. G.
(Devon), L. A. G. (Newcastle). R. G M. (Colchester), J. B.
(Wandsworth Common), F. H. H. (Killingworth ), C. C. H. (Dart
moutb ), T. G.W. (Fife). J. A. B (Irthlingboro), A. B. (Sunderland ),
L. R. (Lille), R. A. L. (Prescot), E. I: (Bromborough), P. J. H.W.
(Eri'h ), H. B. (Sweden ), G. T. (Birkenhead ), W. V. H. (Hamp
stead), E. H. M. (Ramsgate), S. M. (Harborne), E. T. (Sutton
Coldfield ), R. B. K. (Leytonstone), W. S. (Dulwich), J. H. (Colwyn
Bay), A. M. (Govan), A. J. B. (Westbury).

Amateurs' Supplies.
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revolutions per minute ?. (3) How many cubic inches of water will
one square inch of heating surface evaporate per hour, lo begin at
boiling point, and not to rise above it -methylated spirit to be used
as fuel ?
(1) Cut the end plates to the shape shown, bend the edges over in
a vice at rightangles. The rounded corners should fit tight inside
the rounded corners of shell, the latter should extend about Yg-in .
beyond the straight portion of top and sides as shown by sketch . (2)
About 20 lbs. per square inch . (3) Probably not more than to i
cubic inch .
(3065) Four-pole Dynamo. G. McV. writes : I am making a
four-pole dynamo like that described in your issue for August
last, page 191, Query 2458. The size is different. Size of cores are
(outside) 852 ins. ; thickness of ditt ', 1 in.; length of each side
(inside) 3 ins., (outside) 374 ins. ; breadth of field-magnets, 1/4 ins.;
width of ditto, 2 ins. Plates fit on the ends of each magnet, which
project of in . each side beyond the top of the magnets ; ends are
38 in ., and these are bored out and not the field -magnets. They are
tapped and bolted to the field -magnets, then turned true to take an
armature of 3 ins. diam . I want the machine to light up a house
with about fifteen incandescent lamps of 8 c.p. each, and I want to

( The Editor will be pleased to receive for review under this
heading, samples and particulars of new tools, apparatus,
and materials for amateur use.)
Handy Rivets for the Workshop.
The accompanying illustration shows what is known as the
" bifurcated " rivet , an article which should prove extremely useful
in every amateur's workshop for such jobs as joining machine belts ,
or for material
joining orwhere
mending
sheetstrong
metal,joint
leather,
canvas ,.rubber,
or
other
a good
is required
It need
hardly be said that they are not intended for
boiler joints or other cases where a steam - ticht
joint is required,
at the
amateur
mechanicbutwill
findsame
themtimeof theaverage
service for
many. purposes. The process of rivetting is
simplicity itself. No hole need be punched, and
no washer is required . The rivet is siinply
driven through the material with an ordinary
bammer and clinched over on the other side. They are made in a
variety of sizes, with both flatand rounded heads. A sample box of
rivets can be had, post free , for 6d., on application to Dept. D L.,
Bifurcated
Rivet
Wool
Exchange,
London,
E.C. Larger
casesCompany,
containing Ltd.,
twelve10,metal
boxes
of assorted
rivets
are supplied at 5s. and 10s. each .
Model Engine and Boiler Fittings.
High -class fittings for model boilers and steam engines are the
features of a new list issued by Mr. S. L. Thompstone, 27, Nelson
Street, Lower Broughton , Manchester, and the samples we have in
spected are fully up to a high -class standard . These include a very
small and efficient gauge or cylinder tap, and a spring safety valve
with conical seating . Mr. Thompstone's catalogue is a well and
clearly printed production ; most of the illustrations (of which there
is an abundance) being full size or to scale, thereby enabling the
purcbaser to get a really good idea of what he is buying, and the
prices are commendable. This list is sent post free for three penny
stamps, the price of the catalogue being allowed off the first order to
the value of 2s.6d . THE MODEL ENGINEER should be quoted by
correspondents.
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Castings and Parts for Model Locomotives.
Some very creditable finished parts of a model locomotive to the
design by Mr. Greenly in these pages, are submitted to us by
Messrs. Geo Goodman & Co. , East Hayes, Bauh. The principal
item is the complete cylinder set, consisting of outside cylinders,
valves and steam chest casting, whilst samplesof driving and bogie
wheels are also enclosed . At the prices Messrs. Goodman are
quoting we must admit that these are good value, and the amateur
who feels able to accomplish all the work in the abovemodelbut
that specially ır.entioned will do well to apply for prices and particu.
lars of the firm named . We are informed that it is also intended to
put a larger scale setof castings on themarket, suitable for building
Mr. Greenly's engine to a 3 } in. gauge — the standard of the S.M.E.
Patteros for Dunalastair No. 3 " are also being put in hand by
this firm .
A New Lathe for Amateurs.
We show in the acompanying illustration the " Versatile " lathe,
which has justbeen placedon themarket by Messrs. Claughton
Bros., Wortley, Leeds. It will be noted that this lathe combines the
features of four separate machines, viz.: (1) An ordinary 3 - in. centre
bench band Jathe ; (2) a drilling machine with lever feed ; (3) an
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is now issued by this firm post free on application , and practically
every article priced is clearly illustrated , so that no purchaser can
have any difficulty when ordering goods. Itis, of course, impossible
to enumerate the dozens of fittings supplied , but it would be difficult
to think of any item not included. Messrs. Stevens make a strong
speciality of sails, spars, rigging, & c., and not only provide a very
fine class of sail-cloth for modelyachts, but are willing to fit proper
suits of sails to customers' ownboats for no charge above the cost of
the sails. The fully illustrated copyright catalogue issued by the
firm can also be had, post free, 3d.
Robert W. Blackwell & Co., Ltd., 59, City Road, London ,
E.C. - We have received the catalogue, No. E. 51, Section A, of
“ Universal " motors issued by this firm , containing particulars of
open and enclosed electro -motors, from * to 75 h.op.. with sbunt,
series, or compound windings. Arc lampcarbons, brusbes, switches,
switch- boards, and insulating materials are amongst Messrs. Black

THE
" VERSATILE "
LATHE.

emery tool grinder ; (4) a polishing lathe. The spindle of the lever
tailstock is threaded on the nose to receive the catch or faceplate
this being shown in position for drilling in the illustration. The
emerywheel is 6 ins. diameter and 1 in , thick ,and is clipped by a
pair of gunmetal nuts . The end of the spindle beyond the emery
wheel is taper-threaded , so as to carry glazers, mops, brushes, etc.,
for polishing. All nutsand screws are fitted with crosspins, thus
obviating the necessity for using a spanner. The bed is of bright
drawn steel, with two planed fats, on which the tailstock adjusts
itself. The rest is adjustable in every direction. The mandrel is of
steel, and runs in adjustable gunmetal bearings. Wehave not had
an opportunity of inspecting one of these lathes, but the above par.
ticulars bave been furnished to us by the makers, who invite cor.
respondence from our readers, and will be pleased to supply all
further information desired.
Cheap Wood for Fretworkers.
A list is to hand from the Pallion Saw Mills, Sunderland, giving
prices and particulars of cheap fretwoods. These are beingoffered
at sale prices, which will enable readers to get good value for money.
This firm isalso selling a largestock of satin wood at nearlycost
price, the object being to advertise their goods. Square lengths of
mahogany and black walout, intended for turning purposes, are
pricedat very reasonable rates, lists of which will be sent free to any
reader mentioning The Model ENGINEER.

Catalogues Received .
A. W. Roy, 151, Shields Road, Heaton, Newcastle-on -Tyne.
This is a temporary list ( eighth edition ), issued post freeto Model
ENGINEER readers, and gives prices and particulars of dynamos,
undertype, overtype, Manchester and " Simplex " types, motors,
castings, parts, laminations, &c. We note that a special claim is
made that these castings are designed to fit together with the least
possible labour and with the greatest possible efficiency, and that
the outputs being calculated on a moderate basis will be sure to
prove satisfactory.
Kingscote, Bros. & Williams, Clifford Street, Patricroft,
Manchester. --The price list of Messrs. Kingscote , Bros. & Williams'
% b... model high-speed electric light or launch engine, is a neat
and handy production, showing at a glance the pricesof the engine
in various stages of completeness, and also the costs of machining
separate parts of the engine. This little price list, which bears a
good illustration of the engine in question on its front page, should
be obtained by everyamateurwho has noted ourremarks aboutit
in a recent issue.
Stevens's Model Dockyard, 22, Aldgate, City, London , E.
A new and enlarged speciallistof fittings formodel shipsand boats

well's spec alities, and their list will be found useful by our trade
readers.
The Silver Queen Cycle Co., Ltd., 221, Tottenham Court
Road, London , W.- In our notice (February 15th issue) of the new
catalogue sent out by this firm , it was stated that the list would be
sentto any reader for one stamp. We are informed, however, that
no chargeis made, and that the catalogue willbe sent post free to
any applicant.
. T. W. Thompson , 73, ( Trafalgar Road, Greenwich, S.E. - A
list of accumulators specially constructed for such heavy discharge
work asworking ignition coils, large spark coils,and for running
motors, is issued by Mr. J. W. Thompson, and will be found useful
for reference. It is claimed that the plates used in the construction
of these batteries are the same as those employedby one of the largest
makers of small accumulators in London, and are therefore good
value. The listwill be posted to any reader who sends one stamp.
Notices ,
The Editor invites correspondence and original contributions on
allamateur mechanical and electrical subjects . Matter intended
for publication should be clearly written on one side of the paper
only, and should invariablybear the sender's name and address. It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom .
panied by a stamped addressed envelopefor return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 6 per
annum ,payable in advance. Remittances should bemade by Postal
Order.
Advertisement rates may be had on application to the Advertise.
ment Manager.
How to ADDRESS LETTERS.
A correspondence relating to the literary portion ofthe pajer,
and all new apparatus and price lists, & c., forreview , to be addressed
to THE EDITOR, “The Model Engineer," 6 , Farringdon Avenue,
London, E.C.
All correspondence relating to advertisements to be addressed to
the ADVERTISEMENT
“The Model Engineer," 6, Farring.
don
Avenue, London , MANAGER,
E.C
All subscriptions and correspondence relating to sales of the paper
to be addressed to the publishers, Dawbarn & Ward , Limited ,
6 , Farringdon Avenue, London , E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 12, Cortlandt Street, New York, U.S.A., to whom
all subscriptions from these countries shouldbe addressed.
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Model Light Draught Saloon

Passenger

Steamer .

By “ SARDONYX .”
( Concluded from page 75.)
'HE saloon decorations open up an extensive field
for the exercise of the artistic abilities of the
THI
builder, and, beyond stating that the couches, as
in Fig . 7 , may be covered in plush , the window curtains
of silk , and the carpet of Repp cloth, this part of the
subject may be passed.
The houses on sponsons are strips of zinc screwed on
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mahogany i in . square with y -in , hole, also ten brass
rims turned off 78-in . brass rod, and with a 72 -in . hole
through each , and three small holes drilled equi-distant
on a circle 56 in . diam . round each rim , are required.
These are pinned together, through the hole in zinc, as
shown in section in Fig . 10 .
The three decks are of f.in. mahogany. The fore or
steerage deck rests on two straps or brackets (B , Fig . II),
} in . x 4 in . oak screwed against inside of hull, so that
the top of the deck will be flush with the junction of the
upper and lower slips previously mentioned. The deck
should be cambered by screwing on underneath it pieces
of oak in the form of A , which should reach over each
side, and fit into corresponding notches cut in the
brackets, and is held down by small buttons ( D ) fixed to
the side.
D

E

A

Fig.10 .
D

SPONSON

Fig . 12 .
DECK
B
B

B
side of
Vessel

Fig . ll .
0.4
by a flange allowed for in -cutting and turned in . Three
holes for ports or lights are drilled in the after ones, and
two in the forward ones, each 58 in . diam . Ten circular
pieces of celluloid 54 in . diam . are cut, and ten pieces of

The promenade deck , made from same stuff, is
strengthened by having five or six straps of oak , 4 in . x
$ in , shown by dotted lines F (Fig. 12), pinned under
neath it, and should be in two parts, being divided at the
companion stairway. A plan is shown in Fig . 12. It
lies on top of the saloon upper rails, and is fin . wider
all round . It is held in position by small brass brackets
( B ), which engage the top rail of saloon. The rectangle
A is for deck house (Fig . 13), C is the companion stair.
way, and D D are the recesses for paddle-boxes. If
stanchions be fitted to this deck , a bottom rail of oak
should be pinned on all round the edge for them to be
driven into , and a handrail of $ in , by 4 in . mahogany,
rounded on upper edges, fixed on , and varnished. The
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small deck at the stern should be laid in flush with the
' in . bead , carried along only to end of saloon, and
pinned in. After fixing , the rudder is fitted by passing
the stock through the tube and plate, making sure all
joints are watertight, and the plate screwed down to the
deck as before described ( see E , Fig. 4). The decks and
sponsons should then be lined to imitate planking, and
both varnished .
The deck -house carrying the bridge is also made of
} in . mahogany , and is built up of small pieces pinned
together (see Fig . 13). The windows are celluloid , and
the four doors should open . The forward compartment
is the captain's room , and the after one the purser's room
and ticket office. Over all is the bridge deck , with
stanchions and handrail round it, and with steering wheel,
binnacle, and engine room telegraphs. Four short pieces
of brass wire must be fitted to secure the paddleboxes,
as before stated. The companion stairs are ofmahogany,
and haveten or eleven treads, to be of proper scale,2ins.
long by a bare 1-16th in . thick and 3-16ths in . wide.
The mast, which is of oak , is 25 ins. long, passes
through the deck 11 % ins. from the bow , and fits tightly

PLAN
OF
BRIDGE
DECK
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visable. · The process of making need not be gone over
again ; plenty of information can be found in respect of
them , while they can be bought if preferred. They are to
work atfright angles to each other and on one crank . A
special bedplate must be made from strong sheet brass or
cast to the form in Fig . 16. The turned - up ends of the
plate must be in the line of a right-angle to each other,
and each at an angle of 135 degs. to the central part of
the plate. The centres of cylinder pivots and centre of
shaft form three points of a square. On referring to
the figure this will be quite apparent.
The piston - rod ends (Fig . 17) are brass - one is solid ,
one forked , and both should be split and have oil holes
drilled . A small reversing valve may be added , if desired
-two have been shown in THE MODEL ENGINEER - and
a small pump worked by an eccentric might be found a
useful addition . Standards of “ A ” pattern are most
convenient, as they can be purchased the proper size as
castings. The shaft is 4 in . bright steel rod , 12 ins.
long ; divide it in the centre, and screw one end of each
half. Then make two brass or steel crank webs, tap those
a tight fit and screw on ; then fit a crank pin of steel rod
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into a piece of brass tube (A , Fig . 14 ) with one end
opened out to enable it to be screwed to bottom of hull.
Another brass socket ( B ) must be provided for the deck ,
and must be a tightish fit for the mast. Note the proper
rake. The flag-pole at stern , from which fies the Red
Ensign, is 772 ins, long, carried through a brass socket
with an arm (C ) screwed to handrail, and into another
( D ) made similar, but smaller than the mast socket, and
screwed on to deck clear of the tiller and in centre line of
the vessel. The trucks of both mast and pole are turned
from bone or ivory ( E ). The central hole takes the mast
or pole , reduced to be a tight fit, and is wedged on. The
four small holes are for signal halyards. The mast stays
are fixed to a ring round it as shown , and the running
gear made fast to the lower ring, which contains belaying
pins. The 72 in . of brass rod left at the bow is for fixing
the mast stays to , a hole being drilled just above the hand.
rail, and the rod filed off as shown in Fig . 15 .
It is now time to consider the propelling machinery;
and although by some considered toyish , I favour the
double-action oscillating cylinder for a boat like this for
various reasons, themost important being that I found it
give better results than the slide-valve cylinder, size for
size, while the oscillator is frequently to be found in the
originals of this class of steamer .
A pair of cylinders, i in . bore by if ins. stroke, is ad

FIG . 14 .

Fig . 17.

in sameway. The eccentric sheave for pump is fixed on
between crank and one of the standards. Two small brass
collars are made, about 3.16ths in . wide, to fit tightly on
the shaft, and are fixed with a small setscrew and keep
the shaft in its place.
Fig . 18 shows details of the paddle wheels. Each has
>
sixteen arms and eight Aoats, of the “ feathering
pattern . The wheels are 7 ins. diam . The boss A is
turned down from a piece of 1 /2 -in . brass rod, and has a
collar 12 in , diam . left at one end to fix it by a setscrew
on to the shaft . The arms B are of 3. 16ths * 1· 16th
brass rod, 3 ins. long and turned round,as shown. They
are accurately drilled to correspond with the rivet holes,
also drilled in the boss , and both are rivetted together.
The floats C are of -in . mahogany, and 34 ins. x 1 } ins.
On to them are fixed the attachments D and E by strong
brass pins. The writer had a casting made, and cut off
with a hack - saw pieces about fin . in length , afterwards
filing flat and drilling the holes. The foats are then
fixed to the arms by a length of brass wire , and rivetted
or made like long bolts. The " feathering ” arrangement
or " Jenny Nettle," as some sailors call it, is shown in
Fig . 19 , and consists of a pulley ( F ) revolving in unison
with the wheel, but its centre is a little in front of the
centre of the shaft, and the pivot G , on which it revolves ,
is fixed inside the paddlebox . H , H , show the rods, oi
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which there are eight on each pulley, and have each end
slightly flattened and drilled , while one of the eight is
rivetted on the pulley to ensure the whole business revolv .
ing smoothly. The other seven are loosely connected
with pins to E on the floats. If this complication be ob
jected to , a simple method is to solder zinc floats same
size on to the arms, which are not bent.
The boiler should be as complete and efficient as
practicable, and as large as can be got into the space
provided for it. It should be at least 12 ins. long and
6 ins. diam ., outer shell of No. 18 gauge copper ; and

Regarding the firing of the boiler, I have a strong
leaning to the oil spray burner, and, when properly ad
justed , I believe it is more effective for steaming pur
poses than methylated spirit . The fuel tank should be
placed under the after- saloon Aloor and connected with
the burner by tubes, a portion of which
flexible, to
allow of trimming the vessel. It should be a rectangular
cistern , 6 ins. by 6 ips. by 3 ins., and the tube to burner
should be carried under the bedplate. A small hand .
pump should also he fitted under the forward deck, and
the dummy anchor capstan connected with the lever, to
work it from the deck . The safety -valve can be placed
on top of dome, or apart, as is the more convenient,
and the escape carried up the steampipe behind the
funnel. The latter is a piece of 4 in . brass tube, with a
broad thistle shape turned top expanded on .
The engines should be neatly decked round (the deck
being joined to the saloon floor), to give some sort of
appearance of an engine room .
The final painting and varnishing may now be pro
ceeded with, and the colours left to the taste of the
builder. The necessary fittings should also receive con
sideration, as nothing enhances the appearance of the
bestmade models than a few wellmade fittings. Through
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a suitable design is shown on page 165 of THE MODEL
ENGINEER for July, 1900. It should have the usual fit.
tings, including safety valve, water gauge, filling tap,
dome, & c . The firebox end should be placed forward ,
and a funnel about 7 ins. long and 172 ins. diam .,
rivetted on to smokebox, should pass up inside the outer
funnel, which rises 8 ins. above the deck and is 178 ins.
or 2 ins. diam ., brazed or rivetted on to a brass plate ,
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which in turn is screwed on to the deck , after inserting
a piece of asbestos board between it and the deck . The
boiler and engine should be fitted on to a second bed
plate , which will lie flat in the bottom of the boat, so
that the whole of the mechanism can be lifted out at
once. The boiler should also be lagged with asbestos
cardboard , covered and secured by brass bands.

out this article several have been mentioned, and I need
only suggest a few others, such as two boats, and davits
with blocks, deck seats, hawse pipes, anchors (two ) and
chain , fairleads, bollards, and mooring ropes, life buoys,
and a neatly.carved ornamental design, with the name of
the vessel, perhaps, for the centres of the paddle-boxes,
as indicated in the elevation at the beginning. I may be
excused for mentioning the firm of Kelso & Co., Oxford
Street, Glasgow , whom I found to have in stock “ just
the thing ” for model ships of all kinds. Their fittings
are used on their own scale models , and comprise every
thing to various scales. Mr. Kelso will,no doubt, gladly
send a copy of his valuable catalogue to such of the
readers who will forward the cost . I found them a most
reliable firm .
In concluding, I again express the hope that this
attempt to describe this type of model steamer will meet
with the appreciation of your readers, and that it will
awaken a desire to possess a boat of a class which , I
regret to say, I think does not receive a sufficient amount
nf attention from model steamship enthusiasts .
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Model-making for Beginners .
[ This series of articles is especially intended for those amateurs
whose stock oftools is a minimum , and for those whose practi
cal acquaintance with model-making is equally limited . In
order to make thearticles as usefulas possible, it is the special
desireof the writers that readers shall discuss their difficulties
with them , directing their queries to “ Beginner ," clo The
Editor, THEMODEL ENGINEER, 6, Farringdon Avenue, E.C., a
stamped addressed envelope being invariably enclosed for reply .
Where the reader is unable to get a model to work , or to locate
the fault, the model itself should be sent, carriage paid both
ways, when advice on it will be freely given.
Practical suggestions from readers will be gratefully received, and
the Editor, will be glad to hear from those who wish to make
any special model. ' Such suggestions will,where possible, form
the basis of future articles.)
1. - HOW TO MAKE A MODEL ELECTRIC TELEGRAPH .
By “ VULLAS. "
T seems a fitting commencement to this series to start
with a model electric telegraph - one of the first, as
it was also one of the most important, applications of
the electric force. The instrument we shall make is of a
type still very largely used , and differing from that princi
pally in point of strength and size .
It must here be premised that the limitations imposed
involve the important condition , that while the outward
appearance of the models to be described can be kept
fairly correct and even closely to scale, their internal ar
rangements, and even in many cases their motivemechan .
isms,will necessarily be entirely different from the original.
Still, approximation is all we can aim at in the best of
models, and it is better to frankly own our shortcomings
at the outset. At least the reader may be certain of his
work being successful if he faithfully follows the instruc
tions hereafter to be given .
Attention may first be drawn to the general perspective
view of the instrument to be described. It is shown in
Fig . I ; and the next point is a consideration of the
materials required for its construction . These consist
principally of some cigar-box wood , thin springy brass ,
brass and copper wire , and for the necessary battery a
small piece each of sheet copper and zinc. Two pieces
of wood (any kind will do ), about 4 ins. long, 3 ins. wide,
and 38 in . thick will be needed for the baseboards — for
here it may be stated that the following remarks include
themaking of two instruments. This is necessary when
two operators are to work, although one can very well
practise on one instrument, so that if practice only is
desired, one instrument will be sufficient.
The baseboards, B , B , Fig . 2 , must be nice and square.
Possibly two ends of a wooden box can be found some
what about the size given , and a vigorous application of
sand paper willmake the top smooth. The edges may
be chamfered (as at c, Fig . 2 ) if you have a plane or even
a chisel, or merely rounded neatly with the sand paper.
It may be stained or varnished , or both, according to
taste; and if this is done now a better job will result than
if it is left till the parts are fitted together .
Now cut from the cigar-box wood two pieces to form
the upright board, F , for each instrument. These will
be 234 ins. wide, 44 ins. high in the middle, and 3 ins. at
the side. They can be cut with the penknife or fret
saw , and should have all the edges nice and straight;
indeed, the more care spent on getting edges straightand
corners square the better will the finished instrument
Then cut four pieces the shape of S , these
appear.
being to form wings or supports for the upright boards.
Their dimensions are not very important, and can be
taken from the sectional drawing, Fig . 2 . The same
remarks apply to the pieces of wood forming the box in
the front of the instrument, the principal point to be
observed being neatness . The front of this box does not
reach down to the baseboard , being stopped short about

3/8 in . above as shown to let the contact springs (Ar and
A2) through. Next cut four little strips, 24 ins. long,
% in . wide, from the cigar.box to form the edging E , E ,
These strips must be cut with
on top of the board, F.
a mitred joint at the top to get the best effect. It can be
done with the penknife. None of the pieces already cut
out will be fitted together just yet, except temporarily,
as there will still be work to do upon them .
Attention must now be turned to the magnetic needle
N. There is here scope for some little ingenuity , as it
may be made in a variety of ways. The best material is
a length of watch-spring, about 1-16th in . or 3-32nds in .
wide; but a piece of steel wire, fine knitting needle, an
ordinary needle, or even a narrow strip of thin steel like
a broken fret-saw blade, may be pressed into service.
Whatever the form the material must be steel. We will
suppose, first, that the watch -spring is available. Having
cut a piece 172 ins. long, it must be softened by heating
to redness in a spirit lamp flame, Bunsen burner, or fire,
and allowed to cool slowly. Perhaps the simplest way
will be to place the strip lengthwise on the end of a poker
and bind it down tightly with some iron wire, entirely
covering the needle, as may be seen in the little sketch
(Fig . 3). If this be next inserted in the clear part of a
fire and left till the poker, wire, and steel strip are all a
good bright red , they may then be withdrawn and the
poker end pushed amongst the ashes under the fire and
left to cool down slowly . If two instruments are being
made it is quite as easy to do the two strips as one, at the
same operation .
The needle-- which the strip of steelmay now be called
-on being unbound will, of course , be blackened , and
the first process will be to polish it. This is easily accom
plished with the aid of some fine emery cloth , care being
taken to avoid buckling the needle . Next measure the
total length of the strip, halve the amount, and make a
mark 1.32nd in . on one side of the middle, thus :
a

about it
1
-

*

A tiny hole must be made at themark. If you have an
Archimedian drill, put in the finest bit and drill until the
point of the drill only is just going through to the other
side of the strip. In drilling little pieces of metal like
this, a couple of pins driven in the bench one on each
side of the work (as at a and 6 in the sketch above) will
save trouble by preventing the work from running round
As soon as the point of drill appears
with the drill.
on the other side, turn theneedle over and give one or two
turns to the drill from the second side, so as to make a
clean small hole, which should be just large enough to
run quite freely on a small pin - one of the common
domestic pins, about 58 in . long, being most suitable.
The needle may be shaped off with a small file at its two
ends (as at N in Fig . 2 ), and this will give a neat finish .
Straighten the needle , if necessary, before the next opera
tion.
If the reader does not possess a drill of any sort, he may
punch a tiny hole by cutting off an inch or so from an
ordinary knitting-needle, and carefully filing one end of
the short length on four sides, thus :

This must be used to punch the hole in the strip first from
one side and then from the other, light blows being only
used . When a small opening has been made, the little
on one side of the strip may be filed off, when the hole
will probably be found big enough to run on a small pin
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freely. The hole having been made, it will then be neces
sary to harden the needle. This is done by heating it to
a bright red heat in a spirit lamp or Bunsen Aame. Have
ready a cup of cold water right alongside the flame, and
themoment the needle is red hot from one end to the
other, pop it as quickly as possible into the water. The
Deedle should be held by a piece of thin wire wrapped
once or twice round the middle. The quicker the trans
ference from the flame to the water, the harder and better
will it be.
If a watch spring is not available, a very good magnetic
needle can be made from an ordinary sewing needle, and
this can be so manipulated as not to need the softening
and hardening processes. On the other hand, it is not so

powder up a tiny heap of resin . Take a piece of copper
or brass wire about 1-32nd in . thick and 6 ins. long ;
clean one end ; heat that end ' in the spirit lamp flame,
and immediately dip it among the resin and solder scrap
ings. If done quickly, the end of the wire will be
tinned ," taking up some of the solder which will coat
the wire beautifully. Now take a pinch of the powdered
resin and work it with the fingers well into the joint
where the pin has been wrapped round the needle ( see A
in the sketch, Fig . 4 ). Warm the copper wire again , no
letting it get too hot, and having dipped it in the resin ,
take up one or two solder filings on the end. Bymeans
of pincers or pliers, hold the needle in the left hand ,
keeping it horizontal and the pin downwards. Bring it
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A SIMPLE MODEL TELEGRAPH .
readily seen as the watch.spring needle, and not so " pro
fessional ” looking : Obtain a fairly stout needle about
134 ins. long ; if longer, the " eye may be broken off
and also a portion of the point end. Now take a thin
pin , cut off the head, and with a few light blows with
a hammer , beat out the thick portion flat for about } in .
By means of the pincers and hammer, bend this round
the needle not quite at the middle, and make it clasp
the needle as right as possible. The writer finds it best
to solder the two together, and to do this without soften
ing (and thereby spoiling ), the needle is worth describing.
The method is shown in the sketch above (Fig .
4 ). First scrape a few grains of solder from a stick of
the same (or from a soldered seam in any tin can), and

m

near the spirit lamp flame, but not near enough to
allow the heat of the latter to affect the needle
(which would at once be shown by the latter turning
suddenly a blue colour). If now the wire end , with the
solder attached , be placed on A , just as sketched , the
heat from the flame will travel along and very soon melt
the particles of solder. These will at once adhere to the
pin , but the wire must be worked about until the needle
also gets a coating. A very little will do, and persever
ance is bound to be followed by success. Hold the needle
by the pincers till cold , when the jointmay be cleaned by
very gently scraping with the point of
penknife. It
must be noted that in the sketch , the further end of the
needle is beyond, not in the flame of the lamp.
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The next process is that ofmagnetising the needle. If
the reader possesses an ordinary horseshoe permanent
magnet this is a simplematter. Lay the needle across the
two poles of the magnet and rub it backwardsand for
wards (as at Fig . 5 ) two or three dozen times, when it
will be ready . Perhaps a magnet of this kind is not
amongst the amateur's possessions, but he possibly has
access to an electric bell and battery. This can verywell
be used for the purpose, the writer finding it easy to make
a needle sufficiently magnetic to carry quite three times
its own weight by this method .
To use the electric bell magnet properly the armature
of the bell must be removed by taking out the two screws
which secure its contact spring to thebell frame. A short
piece of wire must be used so as to allow the current to
pass through the magnet winding, when it will be found
that the poles show strong magnetisation. Place the
needle across these poles, where it will stick fast,and give
it a numter of sharp taps with , say, a penknife , leaving
it in position for a couple of minutes. No further treat
ment is necessary, but do not forget to replace the bell
armature and make the connections good.
It is now required to make the little electro -magnet
M ; this is pretty clearly shown, full size. The simplest
way to make it is as follows :-First take an ordinary
French nail, i in . long ; this should be about 1.16th in .
diameter . Cut off the head and point, leaving it still
about 78 in . long, and soften it in the fire . It is not
necessary, however, to spend much time in allowing it to
cool, as the iron from which thenail is made is already of
a comparatively soft nature. Now make two marks on the
nail with a file, making the central portion 5.16tbs in . long
and the two end portions equal to each other. Hold the
nail in the vice , or in a pair of strong pincers, just at one
of the marks and bend over at right angles with a few
blows of the hammer . Treat the other end likewise ,
taking care that both the bent ends lie in the same plane,
and when a little adjusting has been done tomake all square
and ship-shape, you should have a little soft iron magnet
core very much of the shape and dimensions shown at Fig .
6. This has to be wound with the fine wire to make it an
electro magnet. About 1 yd. of No. 36 or 38 silk -covered
or single cotton -covered copper wire will be sufficient for
each electro -magnet (one being needed for each instru
ment), so that a pennyworth should be ample . Be most
careful not to kink or break this fine wire, nor to tear
off the insulation at any place. Three layers of wiremust
be wound quite evenly on the central portion of the mag
net fastening the end of the wire by drawing it fairly
tightly under the very last turn . Themagnet should now
be about 3-16ths in . diameter over the wire. Having done
both magnets, put them aside until they can be tested.
( To be continued.)

The Dover Harbour Board have just purchased a new
complete plant for pumping in connection with salvage
operations. This consists of a centrifugal pump and
engine, capable of raising 1,500 gallons of water per
minute , supplied with steam by a patent water-tube
boiler, the lightness of which, in comparison to the ordi
nary type of boiler, enables it to be handled conveniently
on board ship in heavy weather. The official trial of the
apparatus took place at Dover a week or two ago, and
passed off very successfully, the boiler being fed for
twelve hours with sea water without exhibiting any ten
dency to prime, and maintaining a steady pressure of
100 lbs. to the square inch. The plant was constructed
by Merryweather & Sons, and forms a most welcome
addition to the Harbour Board's salvage apparatus.
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Motor Cycles and How
struct Them .

to

Con

By T. H. HAWLEY.
( Continued from page 112. )
II. - MAKING THE FRAME DRAWING , MACHINING
SOCKETS, ETC.
"HE first step toward the successful construction of
full-size working drawings, though in many of the
detail drawings which will appear in this series it will be
sufficient to refer to measurements which in cases will be
fully given.
A full-size drawing of the tricycle frame should , how
ever, be madę; notan elaborate drawiog showing detail,
but correct in outline and showing proper angles and
distances from centre to centre ; in fact, a reproduction
of the full machine as in Fig . 1, but omitting unnecessary
detail.
The diagram (Fig . 2) will facilitate the construction of
such a drawing. First find the position of the bottom
bracket below the horizontal centre line A , B ; then from
this measure off the distance to the rear wheel centre on
A , B , and scribe the rear wheel circle full diameter out
side tyres; next, with the protractor find the angle of
spread of the bottom tube and seat-post from bracket
centre, and produce these two lines, checking the correct.
ness of the angles by distance lines E , F , and G , H , from
ground base line C , D , also by the measurement I, K.
If these are found to be correct, it only remains to fill
in the remaining lines so as to intersect at correct dis
tances and produce the centre line of the steering head to
find the front wheel centre on line A , B , checking this
again by themeasurement C , D , centre to centre of wheels
or wheel base.
The centre lines all formed , the lugs or sockets must
next be drawn on them , and the tube outlines filled in ,
then all distances clearly marked with gauge of tubes to
be used , taking care that all measurements are taken
from centre lines, and which consequently do not repre
sent tube lengths. It is important that the four angles in
the front portion of the framebe exactly currect, other
wise sockets bored correctly to the given angle will not
conform to the drawing, and the tubes would then re
quire more or less " setting," a practice to be condemned ,
and evidence of shoddy workmanship. One other im
portantmeasurement is theoverall length of the ball head ;
this must be exact, or when assembling is arrived at, the
steering column will be found too short or too long. The
other measurements are not really vital to fine fractions,
though, of course , any variation of tube lengths will also
vary the angles, so that if it should be desired to lengthen
the frame, the two front angles would be altered, or the
ball head shortened, or it may be done in another way by
increasing the height of the seat-post, when all the angles
will bemaintained .
If a whitewashed wall exists in the workshop, it is a
good plan to make this drawing on the wall, at a con
venient height, so that as the construction of the frame
proceeds, it may be checked by laying it on the drawing,
when the slightest divergence of angle or distances will
be detected, and an alteration in the way of frame set .
ting may be done step by step as the work proceeds. In
the absence of the white wall, the drawing may be on a
board or on stout cartoon paper, though the paper
drawing is apt to get burned by laying the frame on it
whilst hot from the brazing hearth . Where the extra
trouble is not objected to , a second reference drawing
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giving more detail should be made, though it is not really
necessary in constructing a single machine , as with the
dimensions given on Figs. I and 3 everything is made
sufficiently clear.
The real work will commence with the machining
of the various lugs or frame sockets, and the castings for
these may be procured to suit the design I have given ,
this being the first lesson on the importance of working
on a standard design,because a very little variation of the
frame would upset all the angles, and involve expensive
pattern -making and long delay in procuring castings. In
fact, single castings, or even small lots, cannot be pro
cured ; for themalleable iron founders will only look at
orders for i cwt. lots of each pattern, and again , patterns
and core boxes for these sockets in malleable require very
nice judgmentand first rate work, being quite an art as
compared to ordinary pattern-making.
The castings may also be procure i ready machined , or
just the difficult parts only may be purchased in a finished
state and the easier work in the rough . This point the
builder must decide for himself, according to the tools at
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tube will have to be swaged down to fit (for there is not
enough thickness in the wall to admit of Gling down), and
if made too large the tube will have to be expanded, or
the joint “ packed ” ; all things to be avoided. Of chief
importance, however, is the machioing to correct angle ,
so as to comply with the drawings, and this is where the
difficulty comes in in chucking without the aid of special
appliances.
În Fig . 4 is shewn three views giving full details of the
bottom bracket shell in detail, and very fully figured out
both in angle and dimensions, all in millimetres, and in
horing the tube sockets care should be taken to correct
these sizes to the nearest English equivalent if English
tubes are being used, to the sizes given in inches , on the
frame drawing in Fig . 3 .
The chucking of this (assuming that nothing but an
ordinary lathe is available ) is best accomplished on an
angle plate , and the case of dealing with a single exam
ple the best plan will be to carve out a wooden base , on
to which the casting may be clamped to the angle plate
for the boring of the barrel.
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DIAGRAM FOR SETTING OUT GENERAL DRAWING OF MOTOR TRICYCLE.
command ; but all the work on this design may be accom
plished on a 5.in. screw -cutting gap bed lathe.
The most difficult portion of this work is the boring of
the sockets to the correct angle, for in the absence of
proper jigs such work is somewhat difficult to “ chuck ,"
and exactly the best way in which to proceed will vary
according to themeans at hand. All the sockets may , of
course, be bored in a drilling machine, but the difficulty
of chucking is increased , and, moreover, the work is not
so well done as in a lathe, for the drill is apt to run over
to one side, and occasionally bursts the socket, though in
factory practice such parts are usually done on drills; but
then the work is rigidly supported in fixed jigs, and the
drill is guided by the jig mouth . In dealing with single
pieces of a pattern , therefore, jigs are out of the question ,
and the best method is a single point boring tool in the
lathe, taking light cuts at fairly good speeds, and having
a test mandrel or length of tube for sizing the hole, as it
is most important that the socket bores should just fit the
tubes to beused , tor if the hole is left under the size, the

In setting the work for this operation it is obvious that
great care must be taken to ensure not only a parallel bore
but an equal removal of metal, so that the bore shall be
concentric with the outer lines of the casting.
The next problem is the boring of the lugs at the cor
rect angle of spread, and this also may be done on the
angle.plate with the addition of a stud or mandrel turned
throughout its length a correct fit to the bracket bore , or
perhaps, preferably by cutting the outer diameter of the
mandrel somewhat short of the bracket length , and utilis
ing a slightly coned washer as a self-centering device on
the upper end . With any arrangement, however, which
will fix the bracket bore at right-angles to faceplate , it is
easy to swing the casting round to the various positions
required for the boring of the three tube sockets.
Start by boring the largest hole first (the 35 mm . one),
marked 138 ins. in Fig . 3 ; fit the tube to this, and then
have a template prepared from the working drawing, so
that with one edge resting on the tube mentioned when in
position , the other edge is in line with the lathe centres.
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Now fit the second tube and test for angle, then proceed
in similar manner with the third socket. Two templates
will be required to make up the job on these lines, and
they will come in again in the brazing and frame setting.
They may bemade up of strip steel in the shape of a tri.
angle, the three pieces being rivetted , or preferably
brazed together at the correct angle, though the inner end
must be cut away to allow the template to clear the lugs,
and to ensure this it is best to first make up the triangle
as described , and then braze on a cross- piece at the de
sired point, and cut away the sharp point, so that the
template may be worked along the tubes without coming
in contact with the bracket body.
At each chucking , after completing the bore, set the
slide- rest over slightly, taper, and take a light cut on the

he

65°30'
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of the motor, and the nuts either side of this lug provide
the adjustment between pinion on mo:or axle and large
gear wheel on balance gear axle , by shifting the position
of the motor bodily on the swivel formed by the bracket
in Fig . 7, & c., the stay being shown in Figs. 1 and 3.
The correct machining of the bracket barrel is most
important in every way, for it is the centre or starting
point in frame building, and the correctness or otherwise
of the angles will have visible effect when the frame
comes to be put together, whilst the “ lining up ” of the
frame is done from the bracket bore or end faces .
The remaining frame lugs do not demand special de .
tail drawings, as anyone who would commence such a
piece of work as the construction of a motor tricycle will
easily gather all requisite information respecting the
smaller frame sockets, and such parts as fork ends, stay
rod ends, & c., from the frame drawings, Figs. I and 3 .
The machinery of the two ball head sockets and the
seat lug call for further elaboration of our angle.plate
chucking device .
About the most simple plan I can suggest is to make a
hinged angle-plate
i.e., an angle -plate made of two
pieces, door hinge fashion and having quadrant side
arms for locking the plates at any angle, and preferably

66

FIG . 4 .
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0

outside of the socket, just sufficient to bring the outline up
smart. In boring the sockels, take care that the hole is
not tapering ; if small at the inside end the tube will have
play at themouth of socket, and after brazing may be
all out of angle, added to which the spelter may not pro
perly fill the joint, and in any case the joint cannot be a
strong one. Similar remarks apply when the taper is
the other way on , only that the results are then more
disastrous, for the fit may be good at the socket entrance
or mouth , and after brazing the joint will appear sound
to the eye, but in reality the bulk of the spelter will have
“ run away ” into the bracket barrel.
Two lugs are shown on this bracket casting on the
bottom side, the one tapped 8 mm . is for the set screw
locking the eccentric body bearing, but this may be
tapped English thread 38 by 26 threads. The other lug
carries the stay tube, which is bolted to the crank chamber

one of these should be graduated so that delicate angles
may be read off. With such an angle-plate , the second
bore of a piece like one of the head sockets may easily
be accomplished, the socket being supported on a man
drel or stud bolted to the angle-plate, such stud to be
turned to fit the first bore of the socket, and having a
coned washer and nut for securing the sucket in position.
An alternativemethod is to use an ordinary angle plate
and put a hinged joint on the stud , so that the stud
carrying the socket may be swung over to any angle in
relation to the line of the lathe centres. In this case it
will be necessary to fix a stay rod from the top of the stud
to the faceplate to maintain the work in position, and the
stud itselfmust be made with a fairly good base or bear.
ing surface on the angle-plate to ensure rigidity,
The next portion of our work will be the construction
of such parts of the bridged axle as may be decided on,
though I have already mentioned that this work is rather
outside the capacity of the average amateur or small me.
chanic. But as the whole of the machine must practi.
cally be built round this, it will be necessary to give very
full details as to dimensions and positions of the various
parts.
( To be continued . )
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Supply .

T a meeting of the Institution of Junior Engineers,
ATheld at the Westminster Palace Hotel, on Friday,
February 8th, the chairman (Mr. Percival Mar
shall ) presiding, a paper was read by Mr. L. F. Awde on
“ Electric Power Supply in the Metropolis."
After emphasising the importance of the subject of a
cheap and general supply of electricity for power pur.
poses, as evidenced by the attention devoted to the large
power distribution schemes during the last Session of
Parliament, the author referred to the comparatively
small amount of electric power at present in use in Lon
don, and dealt with the difficulties attending the supply
of electricity for power purposes from the existing stations
in the Metropolis at a price which could really be con
sidered as reasonable, and which would induce the manu.
facturing community to generally adopt this form of
The disadvantages
energy for machine driving , etc.
attaching to the positions of most of the various stations
and their results upon the working costs, were dealt with
at some length , and in this connection a curious fact was
adduced , viz., that the average works costs for 1899 were
exactly the same for both local authorities and companies,
being 191d . per unit in both cases, the advantage resting
with the local authority only in the matter of rates and
management to the extent of oʻ37d . per unit.
After a reference to the attitude of the local authorities
as to assessments of electric supply stations— when these
were not their own property - theauthor protested against
their proceedings with respect to the much -vexed ques
tion of smoke nuisance, and spoke strongly upon the
action of the colliery proprietors last year in cornering
the coalmarket, the results of which were so severely felt
by all the electrical undertakings, and hinted at some
counteracting remedy that it might be necessary to find,
should their tactics be sustained or repeated. He ex
pressed himself in favour of one large station down the
river, generating for power purposes and street lighting
only, and submitted detailed estimates for such a station
of a plant capacity of 33,000 h..p ., the whole scheme in
volving a capital expenditure of over one million sterling ,
distributed as follows, the station estimates providing for
five triple expansion sets of 3,500 k.w. each, and two
sets of 2,500 k.w. :-Lands
£ 30,000
645,000
Generating station
Mains, & c.
105,000
288,000
Distributing centres
£ 1,068,000
The system proposed was a 3-phase generation , and
distribution at extra high pressure to transforming centres,
the low pressure distribution to consumer's premises being
at 500 volts from rotary convertors and batteries. The
costs of working were set out in detail, showing a total
cost of under a d. per unit, the maximum selling price
being suggested at 1 % d . per unit or 1 /6d . per h..p . hour.
In the case of factories in the immediate neighbourhood
of the generating station, and with a view to encourage
the erection of such factories, the special price for these
was put at the low figure of 1 % d . per unit, equivalent to
very little more than 34 d. per h.-p. hour. The author
dwelt upon the fact that in this country , and especially in
London , electrical engineering was a long way behind the
times, and had been far outstripped in the direction indi.
cated by American and Continental practice ; but if such
a scheme as he had propounded could be inaugurated ,
some of the grounds for self reproach would thereby be
removed, and the position of the Metropolis as a manu.
facturing centre substantially improved.
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A discussion followed , and a vote of thanks was passed
to the author. As a sequel to the paper, a visit has been
arranged for Saturday, February 23rd , to the Willesden
Station of the Metropolitan Electric Supply Company.

Refrigeration and Cold

Storage.

R. IIAL WILLIAMS, A.M.I.M.E., A.M.I.E E.,
recently read a paper on
Refrigeration and
Cold Storage " before the City of London College
Science Society. As the paper was combined with a.
visit to the cold stores of the Colonial Consignment and
Distributing Company, Ltd., Nelson's Wharf, Com
mercial Road, S. E., where modern refrigerating plant
was seen at work, the author confined himself to a pop
ular explanation of the principles of refrigeration and the
refrigerating machine. Refrigeration means the reduction
of a body to a temperature below its normal; the only
way this can be done is by bringing the substance to be
cooled into contact with a substance already colder than
itself. The heat absorbed by the refrigerating substance
is, as it were, pumped by the machine to a higher level
of temperature and there discharged into some substance,
such as water, which will, while in its natural condition ,
receive heat from it.
Heat cannot be raised from one level of temperature to
another without the expenditure of energy in some form
or other so that the heat given up to the cooling water
consists of the heat absorbed from the body to be cooled
plus the heat representing the work done in raising it to
a higher level of temperature. A refrigerating machine
is exact opposite of a heat engine ; for in the latter the
higher the high temperature and the lower the low tem
perature the more efficient the engine, while with the
former, the lower the high temperature and the higher
the low temperature the more efficient the machine.
The author went on to give a description of the cold .
air machine and explained its principles. He then
pointed out the qualities of the chief refrigerating agents,
and explained the characteristics which made their use as
a refrigerating medium possible ; after this he described
the absorption machine and the vapour compression
machine and - quoting Professor Ewing - said that the
absorption machine was from two-and -a -half to three
times as efficient as the cold -air machine, and the vapour
compression machine from five to six times as efficient
as the cold -air machine and from two and a half to three
times as efficient as the absorption machine.
Some remarks were made on the much -disputed ques .
tion of the critical temperature of CO2, and of the
behaviour of the gas under high temperatures , and the
paper concluded with a description of the three chief
methods of cooling cold stores either by direct expansion
of the refrigerating agent in pipes traversing the cold
stores, by the circulating in pipes of brine previously
cooled by the refrigerating agent, and by the air blast
system , in which air is brought into contact with cold
brine, is reduced in temperature, and is then circulated
through the stores.
M

ACCORDING to the Times the Admiralty are about to
test the effect of fitting bilge keels on torpedo-boat de
stroyers. A 30 -knot vessel is to be selected , and is first
to be run without bilge keels at 15, 20, and 25 knots,
and will then be docked and provided wilh bilge keels,
after which precisely the same trials are to be gone
through . If it be found that there is no material depre.
ciation of speed and mancuvring power, bilge keels will
be supplied to all the destroyers with a view to improving
the steadiness of their gun platforms.
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and take a chair or stooland comfortably work his signals
and attend to the engine. The shallow pits are only 2 ft.
deep , and a lid can be placed over them when not in use
to preserve the natural level of the ground.
The general plan of the railway is a continuous single
track with loop line in the only station, with engine and
carriage sidings and a refuge siding on the opposite side
of the track . One tunnel and one viaduct, and a girder
bridge is shown ; but, of course, these features can be
multiplied to the wish of the builder .
The site of the railway should be first “ surveyed ” and
" levelled .” Measure out the rectangle on the centre
line of the track of the main line, and drive in pegs at
the corners and as many intermediate pegs (at known
distances) as desirable (say, 5 ft. apart ). With the aid
of a spirit-level, a 6.ft. straight- edge, and a hammer knock
all these pegs down until their tops are level. Bymeasur .
ing down from the tops of all of them the true profile of
the ground can be plotted on paper, and the site made up

for Model Railway
Track . *

By HENRY GREENLY .
" O give readers a comprehensive design for a model

is no easy task ; but I have endeavoured to give a
plan with enough particulars to enable a railway to be
constructed in a fairly easy , yet realistic manner.
The first thing we have to consider is the site. For
competition purposes the site taken is level; but this plan
is rendered conspicuously suitable for a site falling from
right to left. With a level site, or one with slight fall,
there are two alternatives — the one to place the whole
line upon the ground ; the other to raise it on columns,
trestles, or brackets about 3 ft. from the ground . The re
lative advantagesand disadvantages are,with the former ,

SIGNAL Box 19/
8 LEVERS
SIGNAL BOX

platform restolna on frame
2.2 frames
Skirting

Pac King block out of 3x3
Gravel formation

Brick work
SECTION

Trendering
34 Cement
WELL HOLE

AT.X.Y.

Siding

DESIGN FOR MODEL RAILWAY TRACK .
Scale : & in . = 1 ft.

realistic appearance, saving in cost and trouble , com .
paratively no trouble with a continuous track of getting
into the enclosed space ; tunnels can be made without
using steep gradients and piling up earth over them ; but
unless otherwise specially provided, attention to the roll.
ing-stock is uncomfortable to the operator. By raising
the railway the whole affair seems unrealistic — it seems
to be merely a track ; the permanent erection of columns,
trestles, or brackets are expensive and cumbersome;
with a level site the erection of a movable bridge would
benecessary to allow of access to inner space , the one ad
vantage being that the line is arranged to allow of com
fortable attention to the rolling-stock .
To combine the advantages of the two I have arranged
two well holes , down into which the operator can step

* This article was awarded a prize of £ 2 2s. in our
Competition No. 12.

Main
line

3. Drain
mumpurna
Platform for NO2 Signal Bar / 4 levers )

skirting

SECTION
AT PO

with earth or excavated as the profile of the line may re
quire. The railway, as designed , does not require any
excavating, excepting that at the well-holes ; the earth
from these will go to make up the embankment./.
The formation level should be made up with gravel
about 4 ins. thick by the width of the frames which carry
the sleepers, as sketch . When the whole railway is com
plete, the making up with earth (garden mould ) can be
done in any way the builder wishes, varying the surface
to form cuttings or embankments, and shrubs and small
plants, & c ., can be planted beside the line to eliminate
the otherwise barren appearance.
The next thing to think of is the two well holes. Of
course , there need be only one if the refuge siding and
signal box No. 2 is not contemplated , but the feature of
the second signal box is to provide further amusementby
being able to signal trains through the various “ sec
tions” in the same way real trains are worked ; if there

March 15 , 1901.

The Modol Enginoor and Amateur Electrician .

132

LEYEL

ות

Starting Signals
PLATFORM
MAIN LINE

za

200P LINE

carriles_Siding:
ENGINE . SHED

6.0 "

-Signal Box Platform

Tappe

PARTICULARS

For

a

aps

Bando

Abo

op
app

db

бер
ар

db podp

үр р

AP

9P

RADIU.SQ
7

Sapereleration on Curves
Sleepers
5 " a part centres)
Rails of Brass 5/16xģ
Chair's , Cost Brass

А

brazed on
SECT

Main line ; 100 feot long
Curves
7 feet radius
Gauge on
Straight, 33
Curves
31%
Gauge on

+

5-6

from

Toe

to toe of points

ARNYANGEMENT

SLEEPERS

P

OF

#Skerling

buayans

AT

RAILS

& CHAIRS

POINTS

7

3.0

SIGNAL Box N ° 2
Platform
Foundanon

Home Signal
Advance Signal

Siding Signal

ENGINE HOUSE

STATION

ԸԸԸԸԸ

GA

211
Skirling
GARREN

GL

BORDER
w

*
LONGITUOINAL

wmGroun
SECTION

CONCRETE

Ballast or
Brick rubbish ]
ME

-8 )

GIRDER

BRIDGE AT 8

Vi

ET

133

The Model Enginoor and Amateur Electrician .

March 15 , 1901 .
Garden wall .
E35

frames to cony sleepers
22

Umain lime sqnal

Border
sn
ip
t
ou
t

ker brezodom

For Orpss Seturer
Thiskoner braced on
POINTS

Earth

!
copper tunnel

GENERAL

ARRANGEMENT
OF

an of War

13

Section at
Check mail

MR. GREENLY'S
DESIGN

ask
Iterh A
Pattern A

FOR MODEL
RAILWAY

epers
thick
-

TRACK .

DETAILS OF

&* 2

PERMANENT WAY

2x2 '
transverse reis
ING

Scale :

A in . = 1 ft.

m
DETAILS TO LARGER
Arka

other parts of Line
SCALES.

mes

continued

shewn

on

STILE

rel formation Level

Paul keral

TUTTE
Path made up with Gravel
VIADUCT AT A

134

March 15, 1901.

The Model Englooor and Amatour Eloctrician .

is only one operator, of course, this signal box may be
“ switched out. "
The well holes to be excavated deeper than the bot.
tom of the concrete floor, and broken brick or ballast,
about 6 ins. thick , to be well rammed in. The concrete,
made of ballast (6 parts ), sand ( 1 part ), and Portland
cement ( 1 part), well mixed dry on a board , and then
the water added until the whole is a sloppy mess, to be
put over the whole site of well hole. After this is set
(about three days to a week ), 9-in. brickwork the inside
sizes 6 ft. by 2 ft. 3 ins. for the larger, and 3 ft, by 2 ft.
3 ins. for the smaller well hole by 2 ft. deep, to be built
with cement mortar (6 sand to i of Portland cement), ter
minated with a wooden rebated frame out of 3 ins. by

filled in with about 8 ins, of brick rubbish or ballast well
rammed . On this core a layer of concrete to be placed
about 6 ins. thick , and when set, the tunnel of two 15- in ,
common quality stor.eware drain pipes, only one with
socketed end , to be laid on the concrete, it being carried
up as shown to prevent movement of pipes .
Over the pipe is to be placed a stile either of rough
construction or well made, as shown in the drawing. Of
course, if the ground rises at this point there is no need
of this stile, as the path can be carried over the tunnel .
(To be continued . )

How to

Use a Wimshurst
Machine ,

By A. BOOKER .
( Concluded from page 108. )
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PART II.
E shall now proceed to the second part of our sub
"
The illumination of the tube from a two-plate
machine is more or less intermittent, and as this is fatiguing
to the eye, it precludes much work with the screen. This
drawback does not exist with the multiplate machine ;
but as we are only dealing with two-plate machines, I
prefer to confine myself almost entirely to the more satis.
factory applications, to which this objection does not
apply. I would therefore advise those readers who are
desirous of experimenting, to procure one of the books
on the subject, of which several are from time to time
advertised in this journal, and which give every infor
mation desirable.
There are many applications to which these machines
may be put, besides the x -Rays, and I shall now proceed
to describe a few of the most notable. Should the reader
require other experiments than those mentioned, he is

FILM SIDE
THIS WAY

PLATE

6 concreta
DETAILS OF TUNNEL.
Scale : { in. = 1 ft.
4 ins. fir. The lid to be made like a ledged door with
34 matchboarding in 5- in. widths, and with 7 - in. by 13 - in.
ledges on the underside to connect them.
The inside of the well hole to be rendered ( that is
coated ) with 4 in . of cement and sand i part to 3 parts,
the brickwork being well wetted before application of
coating. The well holes to be connected with the nearest
ditch or gully with 3.in. drain pipes. The fall in drain
pipes should not be less than 1 in. in 10 ft.
The tunnel had better next receive attention. A trench
on the site of the tunnel, about 6 ft. long by 18 ins. wide,
to be excavated about 10 ins. below ground line, and

FIG. 10 .
referred to “ Electrical Experiments ,” by G.E. Bonney .
I shall first deal with electrography. This is quite an
uncommon application compared with the x - Rays. It
really consists of obtaining photographs of the electric
spark during its passage through the film of a plate. An
example is given in the illustration ( Fig. 9, next page),
and I have sent a few others for the Editor's inspection.
Perhaps he will report on them for the benefit of my
readers.
To produce these interesting results we shall require
to remove the spark gap and substitute the ordinary dis
chargers, separating them about 3 ins. A plate must now
be enclosed in the manner described for radiography, and
having found the positive pole of the machine, the plate
must be placed between the dischargers as shown in
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Fig . 10. The plates must now be rotated , and one or
more sparks allowed to pass. On developing the plate
and printing therefrom as described for radiography, a
figure similar to that shown in Fig. 9 will be the result.
These beautiful effects may be varied ad lib. by altering
the position of the dischargers and varying the number of
sparks. If the film faces the negative pole, a totally
different design is obtained , such as is shown in the illus.
tration , Fig . 11.
Another use of the machine is for wireless telegraphy.
I do not mean by this that it can compare with the coil
for this purpose, but it will demonstrate the principle
quite well. The receiving portion has already been de.
scribed in this journal, so I will pass that over. A trans
mitting device is illustrated at Figs. 1 and 2 , and will, I
think , explain itself. In these latter figures I am assum
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The machine must have the spark-gap fixed as for
radiography, and the handles and cords fixed to the
Leyden jars.
The company may then join hands, the
outermost two taking the handles. The machine must
now be rotated quickly and the spark gap opened slightly,
the distance being gradually increased until the shocks
are as strong as convenient. Quite a number can thus be:
shocked at once, and the performance is very effective at
bazaars, & c., if due care be taken not to exceed a reason
able limit. (See Fig . 13.)
Having thus given a set of instructions for some of the
more notable uses, I shall now devote some shorts pace
to the principal defects which appear from time to time,
causing the apparatus to fail or partially fail in its action.
I shall first take the machine. Should the spark length
be less than it ought to be, look first to the insulation .

Fig . 9. – POSITIVE DISCHARGE.
ing the machine to possess front dischargers, but a little
thought will show how to apply the apparatus to other
machines .
Many readers will no doubt possess vacuum tubes.
These can be very efficienily operated in the manner
shown in Fig . 12. The Leyden jars may be removed or
disconnected with improved results. If a rotator is used
the terminals may be connected to the two balls, A and
B in Fig. 12 , and proceed as before.
Many inquiries have, from time to time, been received
as to the use of the Wimshurst as a shocking apparatus.
This can easily be done — in fact, almost too easily occa
sionally , and unless the operator is conversant with the
use of the machine, he had better leave this application
alone, as it is quite easy to knock persons down with a
large machine. I will give the method , and caution the
reader to be careful and not try practical joking. I

The supports of the collectors may be dirty if of glass, or
oxydized if of ebonite ; a Leyden jar may have piercedy
or the discharging balls may be rough and pitted by fre
quent sparks. See to all these points, and also take care
that the neutralising brushes make good contact with the
sectors ; see also that the plates are clean. Rotate the
machine in a darkened room , and notice if there are any
brushes of light showing leakage ; if so , remove the
roughnesses which cause them . Should the machine
keep reversing its poles, see to the brushes and sectors.
As the points enumerated are among the most usual
points of failure , I sball leave the rest, which are special,
to the correspondence column .
The tube next demands attention . If the glow changes
to a brilliant display of green light intersected with dark
portions the connections are reversed. A change of the
glow to a pink or violet colour, and an incapability to re
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gain the proper tint, shows that the tube is pierced.
Sparking between the electrodes within the tube indi
cates a similar occurrence. If during the experiment the
tube keeps flashing with an orange light, look out for
great intermittent leakage on the conducting wires. The
wires may be swinging about and leaking when they
approach each other, and the spark gap being suitable for
this stage is much too large for the tube when the leakage
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work which will bear any reasonable criticism . For
other experiments I must refer readers to the books before
mentioned.
I should say that for x -Ray work the Wimshurst is able
to bear comparison with any coil yet made of equal
power, when properly used , besides being cheaper, cost
ing nothing for maintenance, and not being liable to in
SPARK GAPS

0

HANDLES
FIG. 13
sulation breakdowns. In conclusion , I wish all readers
who may be induced to take up this fascinating study
every success, and hope that they will take the oppor.
tunity offered by our Editor in the “ Recipe Exchange
io give, for the benefit of their fellow - readers, any hints
they may discover which tend to easier working and have
not been mentioned before. In this column I shall en.
deavour, from time to time, to make known fresh
wrinkles I may come across.

FIG. 11. -NEGATIVE DISCHARGE.

Wireless Telegraphy Across

200 Miles .
is removed. Any further defects I shall be glad to ex .
plain if I can, if readers will communicate with me
through the Editor. Most faults may be traced to insula
tion. I may now take leave of the reader, but before

MAIN DISCHARGERS

GAP

GAP

GLASS
ROD

FIG . 12.
doing so I may say I have endeavoured to give what are
recognised as the best views on the subjects mentioned,
and if these are at variance with the experiences of any
reader, it is because I have given the results of my ex
perience, and which may, through local conditions, differ
in some slight measure from his . In such a case I ask his
indulgence , and trust I have made myself sufficiently
plain to enable the reader of ordinary skill to turn out

Nthe course of a lecture delivered on Tuesday ,
merce, Dr. J. A. Fleming, Professor of Electrical
Engineering in University College, London, announced
that Mr. Marconi had established perfect communication
without wires between the Lizard and St. Catherine's
Point in both directions, and he can send and receive two
ormore messages at once at each place. The signals re
ceived at the Lizard , Professor Fleming declared, sent
from the Isle of Wight, 200 miles away, wereas perfect
and distinct as those which are received over distances of
twenty miles.
M. PERREAU has made a number of researches as to
the effect produced by X - Rays upon selenium , and has
presented his results to the Academie des Sciences. He
finds that when exposed to the radiation of a Crookes.
tube, the resistance of the selenium diminished rapidly .
The Golden Penny states that one of the novelties
displayed this year at a recent motor car show was an
“ auto ” driven by liquid air. Any doubts that the public
may have had as to whether this machine would operate
were dispelled by nightly exhibitions upon the track in the
centre of the main hall, where the motor car was run
round the track and handled with the same facility as the
steam and other motor cars. It is stated that the Tripler
Liquid Air Company would supply liquid air at 4d. a
gallon. As the capacity of the tank on the car is ten
gallons, this would work out at a cost of about 1 %d . per
mile,

-
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Model Yachting Correspondence.
( The Editor invites readers to make use of this column for thefuld
discussion of matters of practical and mutual interest.
Letters maybe signed with a nom -de- plume if desired ,but the
full name and address of the sender should invariably be
attached, though not necessarily intended for publication .
Communications shouldbe written on one side of the paperonly .)

An Improved Steering Gear for Model
Yachts ,
TO THE EDITOR OF The Model Engineer.
DEAR SIR, - I notice that none of the plans yet shown
in THE MODEL ENGINEER for sailing model yachts by
means of a reversed tiller get what Ibelieve to be the
fullest advantage of it in sailing before the wind.
I think the best contrivance that I have seen is that
described in Outing for March and April, 1898, and also
in the February and March numbers of that paper for
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badly and gybes to port. On this hand the nut is at the
extreme end, and now with the boom on the left hand , it
bas fetched the helm round hard a.port ; the effect will
necessarily be to throw her so much further round to port
that she will gybe right back, the rudder also coming over
to starboard again , and the boat continuing on her
original course as contemplated . I have often seen
models steered in this way, frequently gybing back and
forth , and yet arriving at the end of a mile's run within a
very short distance at the exact spot started for."
In the arrangement of spinnaker boom shown in The
MODEL ENGINEER for February Ist, the disadvantage is
that either the spinnaker boom must be made short
enough to clear the forestay in gybing, in which case the
spinnaker would not balance the mainsail, or else the boat
cannot gybe at all. In any case, the staysail would have
to be removed. -Yours faithfully,
GEOFF. G. WACE. '
Shrewsbury.

• Nut

Elastic Band

Nut

MODEL YACHT STEERING GEAR
WITH THREADED TRAVELLER.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , - I have read with interest Mr. Watson's
paper describing a steering gear for model yachts. He
claims that it has many advantages over the old and more
usual methods. It might prove of interest if he or other
readers who have used rudders acting on this principle
would point out in what they are superior to the ordinary
detachable swinging rudders. It seems to me that, so

1895, in which a threaded traveller is used with nuts on it
to screw from side to side, and thus hold the tiller. One
nut may be kept in the middle, and the other rolled down
to the end of the traveller, and by this means if the boat
gybes she gets such a rank helm that she will very soon gybe
back again . The sketch shows what is meant. The
elastic band to straighten the rudder, as shown, is not
usually required , as the rush of the water does this.
The following is an extract from Outing for March ,
1895:
Sailing a miniature dead to leeward, or directly
before the wind, is most difficult, owing to the frequent
gybing which cannot be prevented in an unsteady wind ;
but byleaving one of the nuts near the middle of the
traveller while the other is run out to the extreme end, the
boat will get such a rank helm after a gybe that she will
almost immediately return to her original reach. Say you
start before the wind with the boom to starboard, the nut
on that hand is rolled down but a trifle - 38 in. should be
ample : suddenly in a lull of the wind she yaws round
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long as there is enough breeze to keep the mainsail draw.
ing well, the rudder will be fixed at a fairly constant angle,
When a heavy puff strikes the boat, this method can give
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no more weather helm, and she will be apt to luff out of
her course. The swinging rudder, on the other hand,
will swing further to leeward , and the increased tendency
to gripe will be automatically checked . The accurate
fitting of a rudder tube - not a very easy job where light
ness is concerned - is avoided by using the swinging
rudder. The fact that the weight in the stern is constant
is, I think, a point in favour of Mr. Watson's method ; at
the same time, it may be said for the heavy swinging
rudder that it prevents a boat from burying her nose when
running, just as the weight of the crew gathered on the
counter of a racing yacht when the wind is aft.
I submit that the form of gooseneck shown in Mr.
Watson's paper is not very suitable for models - at any
rate, when the tack of the mainsail is attached to the
boom . It is similar to the spinnaker-boom gooseneck com .
monly used on yachts, where it works well but under
different conditions. There the upward pull of the
halyard does not affect it at all, because the spinnaker is

ut.
no«

only fast to the boom atits outer end. On a model, how .
ever , the strain on the mainboom gooseneck is not the
downward weight of the boom , which is insignificant,
but the upward pull of the throat halyard , which must be
considerable unless the luff of the mainsail be left
slack . Of course , if the tack be bowsed down to the
deck or the mast, this will not affect the gooseneck ; but
it , as is usual , the tack is fast to the boom - as it must be
with a laced sail - the pin shown is likely to be lifted out
of its bearings. The gooseneck is, moreover, unneces
sarily difficult to make. I enclose sketches of two other
forms, both of which I have found to work perfectly, and
which can be made of brass wire in a minute. In one a
scieweye on the mast receives a hook on the boom , the
part entering the boom having a crank -shaped bend in it
to prevent twisting ; in the other a wire loop on the boom
encloses a hook on the mast. I would not venture to offer
this criticism had I not suffered much from faulty goose
necks of a similar kind.
May I confirm what Mr. Tansley says about Paxton's
sail cloth ? I have found it an excellent material in
every way.— Yours, etc.,
A. V. PRIOR.
Harrow .
To Sunderland Readers . - Readers in this district
who would be interested in the formation of a branch of the
Society of Model Engineersin their midst, should commu
nicate with Mr. J. E. Welsh, of the Sunderland Model
Making Co., 21 & 22 , Blandford Street, who is willing to
andertake the preliminary duties in this connection .

For the
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Book - shelf .

( Any book reviewed under thisheading can be obtainedfrom The
MODEL ENGINEER Book Department, 6 , Farringdon Avenue
London , E.C., by remitting the published price and cost of
postage.)
OIL ENGINES. By. A. H. Goldingham . New York :
Spon & Chamberlain ,12, Cortlandt Street. London :
E. & F. N. Spon , Ltd. , 125, Strand . Price 6d .
Postage 3d.
So far as we know, this is the first book published
which deals exclusively with oil engines, and for this
reason it claims more than passing attention . The author
has endeavoured to shape the contents so as to render
the volume of use to those who design and build , as well
as to those who use oil engines, and much of the matter
is based on his own personal experience . Perhaps the
best way to indicate the scope of the buok is to quote the
chapter headings, which are as follows : -- Chap . I. - In
troductory. Chap. II. - Designing Oil Engines. Chap.
III.- Testing Engines. Chap. IV . - Cooling Water
and other details. Chap. V. - Oil Engines driving
dynamos. Chap. VI. -Oil Engines connected to Air
compressors, Water-pump, & c. Chap. VII. - Instruc
tions for running Oil Engines . Chap. VIII. - Repairs.
Chap. IX.- Various engines described. The book is
produced in good style, and contains 156 pages with
76 illustrations and drawings. It is likely to prove a
very useful companion to those interested in this rapidly
increasing branch of engineering industry.
EXPERIMENTAL ENGINEERING. VOL. I. By W. W.
Pullen, Wh.Sc., M.I.M.E., A.M.I.C.E. Man
chester : The Scientific Publishing Company, 53,
New Bailey Street. Price 15s. nett. Postage 5d.
Both the author and the publishers of this handsome
volume are deserving of unstinted praise for their enter.
prise in introducing so complete a handbook on the test. .
ing of engineering plant, a subject which is of prime im
portance to engineers professionally , as well asto students,
and on which the existing published information has been
of a very scattered character. The extent of the under.
taking may be gathered from the fact that the book con
tains over 600 pages, and over 500 illustrations. The
opening chapters ofthe book dealchiefly with the various
appliances required, such as mechanical calculators,
planimeters, pressure gauges, gauge testers, thermome.
ters, pyrometers, speed indicators, & c.; the theory and
actual' details of construction being explained very
thoroughly. Several chapters are devoted to the prac
tical uses of the indicator, and the analysis of the results,
both in connection with steam engines of various types,
gas engines, and pumps . The author then proceedswith
methods of measuring the quality of steam by calori.
meters ; the measurement of steam and water by weight
and by means of tanks, meters, and weirs ; the distribu .
tion of energy on its way through the steam engine ; boiler
testing, including the calorific value of fuels, analysis of
flue gases ; the testing of feed pumpsand injectors ; and
the testing of gas engines. The concluding chapter gives
some most interesting descriptions of typical experimental
installations at technical colleges and universities, together
with results of some typical experiments. The numerous
illustrations and diagrams are excellent, as also is the
printing and general style of production , and so
thoroughly has the author done his work , that we feel
sure this book will become a standard work of reference
on its own special subject . We understand that a com .
panion volume on the " Testing and Strength of Mate.
rials of Construction ," by Mr. w. C. Popplewell, is
shortly to be published.
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'HE excellent series of articles under the title , “ The
A.B.C. of Dynamo Design ," contributed by Mr.
Alfred H. Avery to our columns last year, have
now been re -published in book form , cloth bound, price
is. nett, post free is. 2d. Those of our readers who did
not see the original articles may be glad to know thatMr.
Avery describes very fully the principles governing the
coastruction and working of small dynamos, and gives
complete instructions for calculating the sizes and wiad .
ings for machines for any output. Altogether there are
104 pages of text- with illustrations — and we feel sure
that the practical character of this book will reader it of
extreme value to electrical amateurs and students.
#
*
T

While we feel conscious that much of the matter ap
pearing in our pages isofa somewhat advanced character,
we desire to call the attention of readers whose skill and
workshop equipment is of a more elementary order
to the fact that their requirements are not being
overlooked . We commence in this issue a new series
of articles on simple model-making, which , we think ,
will appeal very strongly to those who are not
in a position to tackle the more ambitious designs
which it is our custom to publish . It will be observed
from the heading to these articles that suggestions are in
vited from readers as to the subject they would like
treated in this way, and we hope those who have some
pet ambition in the model-making line will let us know
how we can help them . We cinnot, of course, promise
that all suggested subjects will be dealt with , but we
shali certainly do our best to take up anything which
appears likely to be of general interest.*

Reverting again to the subject of trade model-making,
we think the following remarks, which, by the way,
are from a firm well-known to our readers, but whose
identity is for the present purpose concealed under the
nom de plume of “ Demand and Supply ,” will be found
to the point : - “ Weare much interested in the remarks
made by our correspondents in your issue ' Editor's
Page,' February 15th , especially the one who signs him
self ' J.M.W. After fully agreeing with you that you
cannot compare the demand for model locos with that of
clocks and watches, there is another point which must
not be overlooked , and that is when a person wishes
to purchase a cheap clock or watch , it would be useless for
him to ask for a lot of alterations and additions, as he
would be told the watch was made in quantities, and
things of this kind would mean a great expense and alter
the general construction of the watch . From our experi
ence we find this is what you have to meet with when
putting on the market a loco which you think will meet
the average buyer, and fulfil as many requirements as is
possible for the price. Immediately this is done you
receive letters, nine out of every ten being from people
who say they like the loco , but they require some
alteration or addition according to their fancy, which may
not seem much to them , but means a lot of trouble to the
makers when fifty or a hundred locos are made ata time.”
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Another form of up-to -date model makers write— “ In
reply to ' J. M.W.,' we do not think it possible to turn
out a good loco of any size at £ 2 , as the materials would
cost the greater part of this. They could , however, be
made much cheaper than at present if manufactured in
quantities ; but the question arises - would there be
a large enough demand to pay for all the special tools re
quired, and still leave a reasonable profit? It means that
instead of each buyer wanting to lay down his own speci.
fication , he must take what is offered to him . This,
generally speaking, would be as much to the advantage
of the buyer as of the maker.”
Both the foregoing letters touch the same point, and,
we think , go to the root of th : matter as regards cheap
and good model engines. If buyers wish to stipulate for
special details, or special fittings, they must be prepared
to pay accordingly , because the whole routine of the
manufacture of the standard article is disturbed to satisfy
their particular fancy. If, however, they are prepared to
accept the maker's standard pattera as it is offered , there
is no reason why something cheap and good should not
be produced.
“ G.W.” (Kennington ) writes— “ I think the corre
spondence in the issue for February 15th even more than
usually interesting. I have just completed a model of a
loco - L.S.W . Railway type. Ii is built to /2 in . scale
and 3 % -in . gauge (S.M.E. standard ), and is driven by
an electric motor in exactly the same way as suggested by
you in answerto 'G. H.C.' in th it issue. In fact I had,
up till now , thougat that my idea was quite aa original
one, as applied to a model of this kiad . Having got my
rolling-stock , I am now feeling the necessity for track on
sleepers, with points, cross-overs, turntables, & c., com
plete, at reasonable prices, ready for laying as described
by ' A. W.C. ' ; but I think for 33-in. gaugeand over, the
materials of which they are made should be of sufficiently
durable a nature to enable the line to be built in the open
air. I agree with you that the track is quite as worthy of
construction and care in building as the locos., & c., that
are to run upon it, and am sure it would well repay the
trade to take this matter up, as it is evidently a want
which is greatly felt by a large number of the readers of
your excellent journal."
One of our enterprising American contemporaries , the
Telephone Magazine, has lately suffered from a slight
attack of loss of memory . It did us the honour of ex .
tracting verbatim from our pages an article on the con
struction of a simple reflecting gulvanometer, and also
some of our workshop recipes, but it quite forgot to
acknowledge the source from whence these articles were
obtained. Possibly, if the reason for this were investi
gated, it would be found to be attributable to an after
effect of the Presidential Election , or to a local bliz .
zard , or to some other mentally -disturbing cause, and we
trust that by the time the next issue of our contemporary
meets the eyes of its readers, the editorial pen will have
supplied the simple courtesy which was lacking in the
previous number.
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Practical Letters from

Our

Readers.
( The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest .
Letters may be signed with a nom -de-plume if desired, but tho
tull name and address of the sender should invariably do
attached, though notnecessarily intended for publication.)
A Model Acetylene Searchlight.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , - In your issue of November ist, 1900,
under the heading “ Model Acetylene Searchlight,"
“ Volt-Amp.” states as follows :- " My idea is to sur
round the flame by a number (a few hundred ) small
mirrors, all focussed on the same spot.” He then asks
the question -“ Will the light be increased in proportion
to the number of mirrors used ?-1.c. , would the light
on the point of focus be 100 C.-p. if ten mirrors and a 10 .
C. p. light were used ? ”
This question has not been replied to by any of your
correspondents. As “ Volt-Amp." has evidently never
studied that fascinating subject " Light," it would not be
possible, without writing at considerable length , to make
clear to him what ismeantby “ candle-power,” and under
what conditions comparisons of candle-power can be
made. His question can be easily answered by the word
“ No, ” for let us assume the ten mirrors to be replaced
by one concave mirror. Now such a reflector may be
considered as consisting of an infinite number of small
reflectors, all reflecting the light to tbe same point. Con
sequently, if the light increased in proportion to the num
ber ofmirrors used, we should have at the point of focus
illumination of infinite intensity ! In plain words, a con
care reflector and a candle would produce a beam of
light beside which the sun would be dark , which is, as
Euclid would say, absurd. If " Volt- Amp.” will read any
good elementary treatise on Light, hewill find much that
will be of service 10 him concerning the laws which
govern the reflection , concentration , and intensity of the
“ ACTIVE SERVICE."
same. -Yours truly,
Krugersdorp , Transvaal.
Improvements in Model T.B.D. Designs.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , - If I am not rather too late to air my views
on the model T.B.D. designs in your recent competition ,
may I offer my idea , a design which I bave made soon
after the very able article published by you about June,
1900 , on diagonal engines for model T.B.D.'s ? This de
sign struck me as being very compact for double-acting
engines, but admitting of improvement by being made
single acting with piston valves, which I found took up
still less room and brought weight very low . I also fan .
cied a water.tube boiler with feed pump (geared down
from engine ), and have accordingly worked on that plan.
The criticismswhich have followed yourprize designs:
( 1 ) Tbat single acting engines with piston valves are best
for high speed ; (2 ) that two propellers and two engines
geared together areabsolutely necessary for even running,
although your readers seem to have lost sight of the
diagonal type I have referred to ; (3 ) with regard to
boilers, that a water-tube boiler is not only possible but
advantageous if fitted with a feed pump properly con
structed and managed .
The boiler I have designed, which is 12 ins. long,
gives me 270 sq . ins. heating surface (not including tubes
carrying water, but below the flame), which is twice as
much surface as Mr. Kidd's. I am indebted to your
correspondent " E.," of Liverpool, for a hint on building
the boat in two halves, which I mean to adopt, except
that I do not consider the strip of brass he mentions to
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be necessary. I shall rely on pegging, screws, and marine
glue, arranged wherever the bed of engines, & c ., have
any thickness of wood to work on .
This correspondent's article also advocates the use of
water tube boilers , which, in my case, will be double
drummed , arranged parallel along the boat, and requiring
two benzoline burners similar to Mr. Kidd's, but rather
smaller.
With regard to the idea of “ R. L. S.” as to the single
piston valve working both cylinders, may I point out a
difficulty I experienced in attempting a similar design ,
which is how to drill and square out the ports from inside
the valve chamber ?
Hoping that my letter ( somewhat of the nature of a
review , I am afraid )may lead to a definite design being
adopted by some of your readers, I am , yours sincerely ,
Manchester.
E. O. C.
Model Railway Standards.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -With reference to the question of railway
standards, I quite agree with Mr. Boorman about adopt
ing so many standards; but I think the Society should
adopt for the 372 gauge only a standard dimension for
height and width of buffers, which should be the nearest
round figure to scale of the 5 ft. 8 ins. centre to centre
of buffers, the 3 it. 4 ins. height from rail level to centre,
which dimensions are the English narrow gauge stan
dards. Ofcourse, the amateur in building bis engine
can please himself (as he does with his gauge of railway
in spite of the Society's standard) ; but he may as well, if
it involves no difficulty , use a standard of the Society ,
The Society may some day possess rolling stock , and
perhaps a dynamometer car for purposes of testing mem
bers ' models .
With reference to limit o gauge, 2 ins. is perfectly
workable ; but it is more difficult and not advisable for a
novice, and is in no way minimum . The only real difficulty
is “ firing .” On this point I hope, as has been intended
to, soon give the readers and members the secret of suc
HENRY GREENLY ,
cess . - Yours faithfully,
London, W.

The Use of Tin for Model Eogine Castings .
To The EDITOR OF The Model Engineer.
DEAR SIR , Seeing the suggestion made by
' Draughtsman ” in your issue of February 15th (under
the above heading ) I do not think this metal will answer
very well, as it is inclined to be rather on the soft side to
be used in moving parts of models which run at such a
high speed, that one's bearings would last no time.
But I would suggest the following metal which I have
used both in reality and model work , and have found it
in both cases to outstand all othermetals in high speeds
and model work , and that is “ The Atlas Metal," which
is an anti-friction , and can be melted over an ordinary
gas buiner, and will give beautiful castings of cylinders,
bearings, & c. Once used, I am sure it will be always used
by model engineers. I should think that this metal can
be obtained almost as cheap as tin .
I am able to give the address where this metal can be
obtained- viz., Messrs. The Anti-Friction Alloys, Ltd.,
52, Queen Victoria Street, London , E.C.
Further particulars of this metal may be obtained from
the above company, which I am sure they will be most
happy to give. - Yours faithfully,
E. S. B. H.
Wishaw .
“ Tricks " is the title of a new penny weekly publica
tion which can be obtained through any newsagent. It
describes numbers of simple and effective tricks suitable
for entertainments and home amusements.
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The Society of Model Engineers .

London .
FORTHCOMING MEETINGS .
April 2. - Lantern Lecture : " A Model Engineer's Trip
on the Broads " ; and trial of members ' loco
motives on the track .
May 2. - Lecture by Mr. Hy. Greenly on “ The Prin
ciples of Model Locomotive Design.”
Provincial Branches .
Sheffield . The usualmonthly meeting of this branch
took place on Monday, February irth , at the Y.M.C.A.,
Fargate. The minutes of the lastmeeting were read, and
the general business of the Society attended to , after
which a paper on " Electricity as applied to Mining " was
read by Mr. Dodd. He first described the various
methods of signalling by electric bells, & c., adopted in
mines, and then next proceeded to the use of electricity
to fire charges of explosives, explaining the apparatus
used. The application of electricity for light and power
next claimed attention , but as time was limited, Mr.
Dodd was unable to finish , but at the universal request
promised to continue his paper on the earliestopportunity.
A number of pieces of electric cable, conduit, a detonator,
and various other specimens were handed round for in
spection. Mr. Shaw proposed a vote of thanks, which
washeartily seconded, and the meeting closed at about
10.20 p.m.
Several additions bave been made to the library, which
at present consists of the following :-(1) “ The Model
Engineer's Handbook ” ; ( 2) " Cycle Building and Re.
pairing” (Work handbook ); ( 3) “ Elsley's Guide to Elec
tric Car Driving " ; (4 ) " Home-Made Lathes ” (“ Useful
Arts and Handicrafts ” Series, No. 15) ; (5 ) " Haldane's
Civil and Mechanical Engineering ” ; (6 ) " Small Accu
mulators " ; (7 ) *“ The Slide- Valve ” ; (8 ) “ Electric Bells
and Alarms ” ; (9) “ Telephones and Microphones ,
(10 ) “ Electric Batteries ; (11) “ Model Boilers "
( 12 ) “ Sekon's Evolution of the Steam Locomotive."
Nos. 6 to 11 are, of course, THE MODEL ENGINEER
Series, while No. 12 was presented by Mr. C. E Horton.
Books can be borrowed by members from the hon . secre
tary, either by post or at the meetings, for a period of
fourteen days : fine for detention of book after that
period, without renewal, twopence per week. All books
should be kept as clean as possible, and not torn or dis.
figured in any way. Members will be held responsible
for books damaged whilst in their possession. - C . E.
SQUIRE, 401, Staniforth Road, Attercliffe.
Edinburgh . — The meeting of the Edinburgh branch of
the Society ofModel Engineers, postponed from February
4th ,was held in Macpherson's Hotel,George Street,on the
IIth ,at8p.m., the Vice- President(Mr. R. Kerr )in thechair.
After theminutes of the previous meeting had been read
and approved, and two new members had been admitted ,
the Chairman intimated to the meeting that a room had
been secured for the use of the branch at 12 , Shandwick
Place , on very favourable terms, immediate entry being
given . The room is centrally situated , and is thoroughly
suited for the purposes of the Society.
It was arranged that the nextmeeting should be held
at 12, Shandwick Place, on Thursday, February 28th , at
7.45 p.m. Mr. Berry promised to show some views of
locomotives, & c ., with the lantern, and Mr. Curle pro .
mised to bring somemodel fittings ofhis own make. An
exhibition of lathe appliances had been arranged for this
evening, but as the gentleman who had promised it was
unable to be present, the rest of the time was spent in
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discussing matters of interest to modelmakers and en .
gineers. The meeting terminated at 9.45 p.m.
Some interestiog exhibits have been promised for the
near future . Severalmembers have modelwork in hand,
which , when completed , will give additional interest to
our fortnightly meetings. - W . B. KIRKWOOD , Hon .
Secretary , 5 , North Charlotte Street, Edinburgh .
Glasgow . - The usual fortnightly meeting of this
Society was held in the Grand National Halls on Monday, January 28th , Mr. Jas. R. Beith presiding. After
the minutes of the previous meeting had been read anda
adopted , Mr. Hornal exhibited a model vertical engine,
which was very neatly designed. The Chairman called
upon Mr. Hornal to give his experience in the construc.
tion of it, which he did in a very lucid manner. Mr.
Ashfield afterwards exhibited the framework and cylin
ders of a locomotive engine he is constructing, and also
drawings of the same, kindly loaned by F. Summers, of
Liverpool. This being all the business, the meeting
closed with votes of thanks to Mr. Hornal, Mr. Ashfield,
and Mr. Beith .
The following meeting was held in the Grand National
Halls on Friday, February 8th , Mr. A. Lang presiding.
Mr. Nelson kindly exhibited a model paddle steamer
under steam , which was very much admired by the
members. The Secretary intimated that he had received
a letter from Mr. McIntosh, Caledonian Railway Loco
motive Superintendent, granting us permission to visit his
company's works on Saturday, February 16th . This
being all the business, the meeting closed with a vote of
thanks to Mr. Nelson. -ANDREW LANG , Hon. Sec.,
11, Dale Street, Bridgeton , Glasgow .
Manchester and Salford. — The January meeting
of this branch was held at the Marsden Café , Marsden
Street, Manchester, seventeen members being present;
Mr. Leigh in the chair. After the minutes and general
business had been discussed and passed , Mr. Hayes gave
a lecture on Joy's Valve Gear. He described in detail
the parts and actions of the various parts of the gear, and
compared and pointed out the difference in construction
to the ordinary Stephenson link motion, and then gave a
full description of its adaptability to model locos, par
ticularly those with inside cylinders, and its advantages.
in setting the slide valve. He further illustrated his lec
ture by drawings on the blackboard. A good discussion
followed the lecture, and Mr. Thompstone exhibited a
finished 34 scale L. and S. W. engine bogie, also a set
of model boiler and engine fittings, which were much
admired . A vote of thanks was then proposed and
carried to Mr. Hayes for his most instructive lecture ,
also to Messrs. Leigh and Thompstone.
The February meeting was held at the Marsden Café,
on the 4th inst., twenty members and friends being pre
sent.
Mr. Atherton was in the chair. The general business
the branch having been disposed of, Mr. Hunt gave
a lecture on “ Voltmeters,” which he illustrated by
drawings; he also described the best types, their faults
and advantages. After the lecture, and in reply to a
question , Messrs. Atherton and Brash fully described and
explained the best method for trueing a lathe. The meet.
ing closed at 9.45 with a vote of thanks to Messrs. Hunt,
Atherton , and Brash .
Full particulars of the Society can be obtained from
W. Noel HIGGINS, Monton Lodge , Monton ; or the
Secretary, J. F. FULLAWAY, 54 , Great Jackson Street,
Hulme, Manchester,

NOTE. - Two or three reports of meetings, and letters.
referring to the formation of new branches, received too
late for this number, will appear in the April 1st issue.
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Queries

and

Replies,

Queries on subjects within the scope of this journal are replied to
by post under the following conditions : 1) Queries dealing
with distinct subjects should be written on separate slips, on
one side of the paper only , and the sender's name should be in
scribed on the back . (2 ) A stamped addressed exvclope should
nvariably be enclosed (3) Queries will be answered as early
is possible after receipt, but an interval of a few days must
usually clapse before the reply can be forwarded . ( ) An
queries should be addressed to The Editor , THE MODEL
ENGINEER , 6, Farringdon Avenue, London , E.C.]
The following are selected from the querieswhich have been replied
to recently :
[3050 ) Power Required to Run Dynamo. W. H. M. (Cam .
bridge) writes : I should be much obliged if you would answer the
following :-What power engine and dynamo would be necessary to
light twenty-four lamps , 16 C.-P., 50 volts ? What type of engine,
steam , gas, or oil, would be cheapest, and the cost for running the
same ?
The dynamo should be a Ig unit machine, or about 2 h.-p., and
the engine should be 24 b.h.-p. If gas is available it would come
cheapest to have a gas engine, which requires less attention than a
steam engine. Cost of gas for running, from 2d. to zd .would
per hour.
cost
A gas engine of good make such as the “ Gardner
£ 40 .
( 3070 ) Dome for Model Midland Loco. V. De B. (Hollo
way, N.) writes : Could you tell me the exact size of dometo use
for a 1- in . scale Midland Railway single bogie express locomotive,
and also what size holes would be best for spring safety valves on
-same (boiler pressure 60 lbs.), and how to fix the spring safety
valves ? A sketch, elevation or section and plan on top of dome
showing holes would oblige if possible, to giveme an idea of the
curvature of the sides of the dome.

PLAN OF
VALVES
No. 3070
SECTION OF STEAM DOME -

TWO THIRDS SIZE

The dome casing is 24 ins. diam . and 24 ins. high , and the dome
is 2 ins. diam . and 2 ins. high. The safety valves should be
9-32nd ins. diam . An outline of the dome is given above, two
thirds actual size for 1- in. scale.
(3069] “ Dunalastair " Locomotive. M. E. D. (Tunbridge)
writes : I intend trying to make a model of C.R. locomotive,
“ Dunalastair 3." Could you tell me what colour this engine is
painted ?
The Locomotive Magazine for June, 1898, contained a coloured
plate of the Caledonian express engine, from which you could get the
shades of colour and lining -out of the engine.
(3062) Electric Light Installation . F. H. H. (Killingworth )
writes : I am making an electric light plant, with dynamo giving 100
volts at 18 ampères, to light thirty 16 C.-p. lamps. I would be much
obliged if you would tell me- (1 ) if it would be possible to switch off,
say, half the number of lamps without damaging wire , connections,
etc., with engine always running at a fixed speed. (2) Would resist.
ances be necessary ? if so , what gauge and length of German silver
wire would be required for each lamp? (3) Is there any form of
governor which would overcomemy difficulty - the engine being an
oil one ? if so, please describe same. (4 ) What are safety fuses, and
where can they be obtained ?
The usualmethod for regulating the voltage for a shunt dynamo,
when switching lamps off and on, is by an adjustable resistance,with
8 or 10 contacts, in series with the shunt wire on dynamo. The total
resistance should be about equal to half the resistance of the shunt
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winding. When the dynamo is running with one lamp on, the resist.
ance should be nearly all in circuit and the volts just 107. As more
lamps are switched on , part of the resistance can be cut out to bring
the voltage up to proper limit. Fuses are made of tin -lead alloy, and
can be obtained from any firm dealing in electrical fittings, who
could also supply the shunt resistance .
(3137 ] Paraffin Blast Lamp. F. T. (Taunton) writes : I
should be glad if you could give me a rough sketch of a vertical
paraffin blast lamp, with dimensions suitable for heating a vertical
boiler, 8 ins,by 12 ins , with central flue. I have been trying to
make one for some time, but cannot make any job of it.
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By following the instructions given on pages 150 and 230 of Vol I.,
you should be able to produce a satisfactory burner, and the sketch
above will show you the form in which it can be made.
3106 ] Faulty Dynamo. T. E. P. (Burton-on -Trent) writes : I
have a dynamo which was sold to me as 8 ampères 50 volts output,
and is connected in shunt, and has been running well up to 45 volts,
with six 16 Ediswan lamps on , at somewhere between 1,800 to 2000
revolutions. Seeing that we were under the voltage wanted , I have
had larger pulley on engine, and she runsnow about one-third faster
than before ; and now the difficulty comes in , for she will not excite
in the least, which is , to say the least of it, mostannoying. I have
examined every connection, and tested both fields and armature for
insulation ; and everything, so far as I can see, is alright. I might
say I have reversed fields since I bought the machine, but she has
gone alright many times since then . There seems just as much
spark under brushes when fields are disconnected as when connected .
The dynamo is fairly well proportioned , and quantities of wire, as
near as I can tell, as follows : 65 X 10 turns, average 16 ins. on each
field = 580 yards No. 20 on fields ; armature, 6 coils of 84 turns
average 12 ins. active No. 22 S.C.C. Armature is 7 ins. by 358 ins.
over all. Can you say what the output should be at say 2000
revolutions ?
The resistance of the field winding (1,740 ft. of No. 20) is about
14 obms, and with a voltage of 45 there would be 3 ampères used in
the shunt coils , and the six 16 c.-P. 50 volt lamps would take about
7 ampéres , which , added to the current in shunt, brings the totalup
to ro ampères to be carried by the armature winding. This is nearly
twice the amount it will carry without warming up, so that it is pro
bable that the insulation has given way or the armature is partially
burnt out. The output should
not exceed 3 or 4 ampères at 50
volts. A dynamo that has had its fields reversed is liable to lose its
residualmagnetism and fail to excite . Try reversing the field con
nections, or separately excite them , and run the armature to see that
it is alright.
(3113) L. & S.W.R. Locomotive. W.G. (Ramsgate ) writes :
I wish to make a half-size model of Mr. R. St. J. Willans' South
Western engine. Can you obligeme with the following particulars ?
(1) Length of frames (engine and tender) ; diameter of bogie and
tender wheels ; distance from hinder bogie wheel to driving wheel ;
of driving and trailing wheels ; and
distance from centre to centre
height of footplate above rail. (2) Diameter of boiler barrel and
length of same ; length of firebox shell; and length and diameter of
smokebox ; distance from front buffer beam to smokebox ?
The total length of engine and tender, half size, is 2 ft. 34 ins.
The length of engine frames would be about 16 ins.; tender frames
about of ins. long; bogie and tender wheels, 2 ins. diam .; driving
wheels, 3 5-16th ins. diam .; bogie wheel centres, 4 ins.; hind bogie
wheel to drivers 34 ins.; centres of coupled wheels, 474 ins.; height
of footplate above rails, 2% ins.; barrel of boiler, 3 ins. diam .,576ins.
long, centre line 41 ins. above rails ; firebox, 3} ins. long, 2 } ins.
wide at bottom ; smokebox , 31 ins. diam ., if ins. long ; buffer beam
to smokebox, 21 ins.; chimney about 1 % ins. diam ., same shape as
shown on page 261, October 15th, 1900.
(3136 ] Vertical Boiler . D. K.W.(Glasgow ) writes : I recently
purchased a second-hand horizontal engine, it ins. bore 3 ins. stroke,
to drive a 62 volt 6 amp.24 C.-P. Crypto dynamo. Would you please
advise me as to what size and class of boiler I will require to get to
drive same, and the best makers to apply to ?
A vertical boiler of about 1 h.-p., 12 ins. diam . and 24 ins. high
would be most suitable. You could get one from either Mr. T.
Goodhand , 37 , Paget Street, New Brompton , Kent; Mr. B.Garside,
Golborne Street,Warrington , or other advertiser in this journal.
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( 3068] Oil Engine.. C. R. (Methven , Perth) writes : I am
making an oil engine ,it ins. bore. (1) Would you kindly give a sketch
how to make and fix ignition tube, chimney, and burner, and make
all necessary connections with water tank and carburettor. (2) Do
you require to pump air into carburettor before starting engine ? (3)
What use is the float?
(1) The sketch herewith showsthe general arrangement of ignition
tube, pipe connections to water tank , and connections from petrol
reservoir and carburettor to the engine cylinder. (2 ) There are several
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types of carburettors, and the float governor regulates the quantity
of petrol admitted . Air is not pumped into it for starting, but is
drawn in with a certain quantity of petrol on the suction stroke of
the engine. In some formsof carburettors hot air is drawn in or the
exhaust from engine is led round a part of the carburettor to vaporize
che petrol., (3) The ignition tube can be kept hot by a Swedish
benzoline blowlamp, the chimney being fixed to a rod screwed into
any convenient part of the cylinder.
(3540 ) Starting in the Electrical Profession . H. H.
Canonbury ) writes : I don't quite know whether to be apprenticed
or enter a iechnical college, as I wish to become an electrical engi.
neer. I am not quite 16 years old yet. If you think I should be
apprenticed , would you kindly let me know what subjects I ought
to study of an evening ? Any information will greatly oblige.
The best plan would be to enter a technical college such as the
Northampton Institute , St. John Street Road, where you would
get a theoretical and practical training. When you have had
about two years there, you will be able to get work at an electrical
engineer's as an improver.
(3143) Simple Horizontal Boiler . W. H. R. (Bath ) writes :
I wish to build a model boiler , 8 ins. by 34 ins. Could you give a
design for same ; also some hints as to the construction ?
To make a simple horizontal boiler geta piece of brass tube, 3; ins.
diam . and 9 ins. long, and two circular pieces of sheet' brass,
1-16th in . thíck , to fit tight inside. Then cut two rings off one end
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of the tube about in . wide and make a cut through one side and
file the ends away until they will slip tight into the tube ; clean
them all over and the ends of tube and solder the rings inside,
leaving about 3-16ths in . of the tube clear all round, or they may be
rivetted in place. The discs of brass should be put in close up to
the rings and the projecting edge of tube hammered over. A central
stay bolt about 3.1óths in. diameter should run from end to end with
nuts outside.
(3083] Vertical Boiler. F. W. H. (Sheffield) writes : Are extra
tubes necessary in a vertical boiler, or is one central flue of propor
cionate size sufficient to get the best result? I shall be glad if you
will please give me the dimensions, thickness, and internal design of
vertical boiler, and pressure necessary for the efficientworking of an
engine, 1 in . bore and 17.ins, stroke, and a pump with cylinder
14 in. by 4 in., both of which I should like connected to the same
boiler and generally working together.. I should prefer it heated by
gas or spirit, if either of these is suitable, rather than charcoal.
Please say what form the burners of either of these should take.
It is not necessary to have a number of small tubes in a vertical
boiler ; provided it is made large enough to supply all the steam re
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quired, then one central flue is sufficient. Cross water tubes or a
number of vertical tubes are put into vertical boiler' when it is
desired to economize space or to get as much steam as possible
from a certain size boiler. For the engines you wish to run a
boiler 7 ins. diam . and 14 ins. high, with firebox 6 ins. diam . and
7 ins. high, and one central fluc i ins. diam ., would be large
epough, Iſmade of 1-16th in . copper and double rivetted with 78 in .
rivets 18 in . pitch , the safe working pressure would be 40 lbs. per
square inch. A Bunsen ring burner would give good results and be
less trouble than a spirit burner.
(3138] G.S. & W.R. Locomotives. “ HIBERNIA " writes :
What are the principaldimensions ofthe G.S. & W.(Ireland)coupled
express engines ? Would not the Irish locos of wide gauge make
better models than the English ? Have working drawings of above
appeared or could they be given ?
Cylinders, 18 ins, by 24 ins ; centre to centre, 2 ft. 64 ins. ; diam
eter of bogie wheels, 3 ft. ; wheel base , 5 ft. 3 ins. ; diameter of
driving wheels, 6 ft. 7 ins.; diameter of coupled wheels, 6 ft. 7 ins. ;
centres of driving to centres of coupled wheels, 8 ft. 3. ins.; total
wheelbase ,20 ft.474 ins.; diameter ofboiler inside, 4 ft. 4 ins.; length ,
9 ft. of ins.; length of nutside firebox, 5 ft. ş ins.; width , 4 ft. 6 ins.;
length of inside firebox, 4 ft. 9 % ins.; width, 3 ft. 10 % ins.; height,
5 ft. 97 ins. ; number of tubes, 204, 10 ft. 9-10ths ins. long, 14 ins.
diam . ; heating surface of firebox, 112'4 sq. ft. ; tubes, 938 sq. ft. ;
total, 1050°4 sq. ft.; grate area, 18:9 sq. ft.; tender wheels, 3 ft. 9 ins.
diam .; wheel base, 12 ft. 4 ins. The wider gauge would give more
room for cylinders and valves and allow a boiler of larger diameter
being used . Drawings of the above engine appeared in the Engi
neer a few months ago.
Queries from the following readers have been received up to the
time of going to press, and will be answered in rotation . Queries
received after this time and up to the date of issue will be notified
in the samemanner in the next issue : J. H. C. (Middlesbro'), T. B. (Manchester), G. K. (Rugeley),
F. W. (Dennistown), A. L. R. (Smethwick ), Amateur " (Bland
ford), F. J. M.(Southsea), W. H. C. (Tottenham ), T. H. H.(Dub.
lin ), H. H. (Lewisham ), R. C. T. (Bradford ), B. C. (Windsor),
H. W. P. (Fulham ), Þ . L. (Chatham ), A. É . R. (Homerton ),
H. C. W. (Walthamstow ), H. C. (Worcester ), C. R. C. (Balham ),
A. L.W.(Cambridge), R " 0 . U. (Didsbury), R. P. (Ashton), H. C.
(Handley ), J. E. J. (Kensington ), J. E. S. (Manchester), W. P.
(Chobham ), F. K. (Wokingham ), E. S. M. (Newcastle ), G. L.
Leeds) G. McL. (London), P. J. (Belfast), G. M. (Hastings),
A.W. R. (Chelmsford), C. Ř . B. (Gloucester), F. H. F. (Leigh),
P. B. (Wyvenhoe), E. W. (Northampton), A. B. (St. Albans),
J. L. H. (Studley), H. E. s. (Bristol), H. J. c . (Gateshead),
W. H. P. (Birmingham ), J. H. T. (Manchester ), G. B. (Cathcart),
T. M.W. (Sunderland), E. D. A. (Kidderminster), F. E. S. (Glos.
sop ), W. A. C. (Bideford), J.,S. (Barnsley), H. K. (Holborn ),
J. H. T. (Selby), w . O. N. (Plums/ead ), S. M. (Birmingham ),
H. R. N. (Gunnersbury), C. À . S. (Littlefield ), “ Miq " (Blyth ),
H. T. (Brighton), H. R. (Sheffield ), J. L. L (New Basford),
J. G. A. (High Wycombe), C. G. P. (Cardiff), J. L. (Glasgow ),
H. D. G. (Scarboro').
Correction .
Reply to Query No. 3225. On page 118 (March ist issue), the
first two lines under the sketch of field -magnet should read thus :
“ Wind the armature with No. 16 D.C.C., getting in three or four
turns per slot .

Amateurs' Supplies .
[ The Editor will be pleased to receive for review under this
heading , samples and particulars of new tools, apparatus,
and materials for amateur use.)
Model Making to Order.
A new firm , whose principal occupation will be the making of
models to plans or instructions for inventors, patentees and amateurs,
has commenced business at 21 and 22, Blandford Street, Sunderland ,
under the title of the Sunderland Model Making Company. We
are informed that the firm has secured the services of Mr. J. E.
Welsh , late of Welsh and Horn , Glasgow , as works manager, and
that good work and prompt delivery will be leading features. Ship
models are perhaps the speciality of the company, and all enquiries
will receive careful attention .
Some More Up- to -Date Castings.
The Model Supply Company, who have kept steadily to the
specialising of models made from descriptions in this journal, arenow
producing sets of parts for the Caledonian model, “ Dunalastair
No. 3." A new feature is that of providing the parts by instalments ,
which will most certainly be of benefit to those who wish only to
purchase and make up the engine by degrees . A circular giving
particulars of this model will be sent to any reader for a penny
stamp. The firm is also supplying sets of finished fittings for the
model yacht steering gear described by Mr. A. J. Watson in the
February ist issue. The address for all correspondence is 4, Balfour
Street, Bradford.
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Castings for Modern Horizontal Model Engines.
The very excellent illustration on this page gives a really good
idea of one of the finished model horizontal engines which can be
built from castings supplied by Messrs. Brearley & Stevenson , 63,
St Paul's Road, Shipley. They are intended to be accurate copies
- except in so far as someof the parts are simplified - of a class of
favourite large engines manufactured in England , and the makers
rightly claim the attention of those readers who think model
engines should be representative copies of their prototypes. Four
sets of these castings of different sizes lie before us, three in gun
metaland one in cast iron , and good castings they really are. With
each set is provided a working drawing or blue print. One point
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cycle construction in The MODEL ENGINEER. Next come motors ,
De Dion, air and water cooled , Blake, Astor, and others, then
sparking coils, batteries and plugs, and a multitudinous array of
accessories and sparking devices. These are followed by detailed
lists of carburettors, reservoirs and a variety of the minor but
equally important items, lists of spare parts for Daimler, Panhard
and other motors, lubricators, coolers, baskets, seats, horns, lamps,
and pumps. Finally , an ample section devoted to castings and
forgings in the rough , drawings for De Dion niotors, etc., will
certainly prove an invaluable guide to many of our readers. ' The
price of this most useful catalogue is 6d., which, considered in com
parison with themass of practicalinformation it contains, is absurdly
low . The section on sparking coils alone gives practical hints and
working directions well worth perusal, and in addition the catalogue
contains an insurance upon the life of motor car riders to the value
of £ 100. It is a very care ully compiled and timely list indeed .

BREARLEY , SHIPLEY.

TYPE OF ENGINE REPRESENTED BY MESSRS. BREARLEY & STEVENSON'S MODEL CASTINGS.
which has been adhered to in the model is the steambox cast in
one with the cylinder, This allows valve to be correctly set without
trouble. The steambox is accurately machined out and so pre
sents no difficulty to the amateur, whilst it allows the ports to be
readily drilled and also gives a cylinder of modern design . The
guide and this is carefully machined in
crosshead slides in a bored
all the sets sent out. It should be mentioned that these sets do not
include the governor, shown in the illustration above. Readers
should send a penny stamp for the price list of these castings and
the finished engines without delay, mentioning THE MODEL ENGI
NEER when correspondiog.

Catalogues Received .

F. C. Blake, Ravenscourt Works, Dalling Road, Hammersmith ,
London , W. - The new (1901) catalogue, issued by this firm of motor
car manufacturers, is one which no one interested in motor carriages
should neglect to obtain . Wedo not propose to enumerate to any
considerable extent the vast number and variety of cycles , cars, and
accessories to be found detailed in this list, the fact that some eighty
pages (measuring nu ins. by 8 % ins.) are required , giving a very good
idea of its scope and minuteness . The sections may, however, be
glanced at in their order, although the first portion , comprising
descriptions (with illustrations) of some dozens64 of motor-cars,
carriages , voiturettes, bicycles, tricycles, and quads,” parcel
carriers and vans, is too comprehensive to be fairly dealt with in this
way. The next section deals with made-up frames for tricycles, etc.,
and this and the following division, comprising particulars and prices
of component parts, axles, hubs, bearings, etc., will have especial
interest to readers who are following the series of articles on motor.

Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only , and should invariably bear the sender's name and address. It
should be distinctly stated , when sending contributions, whetber
remuneration is expected or not, and all MSS. should be accom .
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 6s. Per
annum , payable in advance. Remittances should bemadeby Postal
Order.
Advertisement rates may be bad on application to the Advertise
mentManager.
How to ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper ,
and all new apparatusand price lists, & c., for review ,to be addressed
to THE EDITOR, “ The Model Engineer," 6 , Farringdon Avenue,
London, E.C.
All correspondence relating to advertisements to be addressed to
the ADVERTISEMENTMANAGER,“ TheModel Engineer," 6, Farring
don Avenue, London, E.C
All subscriptions and correspondence relating to sales of the paper
to be addressed to the publishers, Dawbarn & Ward , Limited ,
6, Farringdon Avenue, London , E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 12, Cortlandt Street, New York, U.S.A., to whom
all subscriptions from these countries should be addressed .
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Model Boiler for

PERCIVAL MARSHALL,

APRIL

Steam

Launch .

By Geo. W. HALPIN .
GIVE below a description of a model boiler I made
some time ago for a model launch, with mode of
construction .
Without any pretence to great lightness , it will com
pare favourably with any not of a water-tube type. It is
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The shell and frebox of the boiler are of 20 oz. copper ,
the rivets 3-32nds in . diam ., 14 in . centres, tubes 38 in .
diam . It will be seen the tubes make very efficient stays
for top of firebox , and the two longitudinal stays ensure
the safety of the ends. The funnel is of tinplate. The
tubes are bent in pairs and afterwards cut, and they can
be brazed or soldered into the firebox before it is put
into shell. I advise anyone making this boiler to do as
I did — carefully tin the meeting surfaces of the plates,
wiping them off wben hot; and , after the boiler is all
rivetted up, put it over a gas stove until the solder runs.
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ROUND
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SECTION

END
ELEVATION

OVAL
O
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Quick STEAMING BOILER FOR MODEL LAUNCH .
very easy to make, and the centre of gravity is low . Out
The only parts requiring care are the two corners
wardly it has the form of a Plenty's type pinnace boiler,
where the shell meets the firebox ; they may require a
as used in the navy. Mine is 772 ins. long, 6 ins. diam .,
drop of solder on each.
has 74 sq . ins. heating surſace , all firebox, and weighs,
The fittings consist of pressure gauge (bought), water
with fittings, lagging, and chimney, 5 lbs. It has very
gauges with three cocks (home-made, and without use of
little water below top of firebox, large water surface
lathe), spring safety -valve and screw -down valve (both
ensuring dry steam , with rapid circulation , enabling
home-made). It is lagged with felt and cedar, with four
steam to be raised quickly . All the rivets are outside,
brass bands. The engine it supplies is double -cylinder,
therefore easily got at and rivetted up. I never have
34 in . by 34 in .; and with four 3/8 in . wicks burning me
taken the trouble to test it, but I have always worked it at
thylated spirits, it gives it all the steam the engine can
take.
30 lbs. per square inch.
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Soldering on

Glass .

April 1 , 1901.

The Society of Model Engineers .
London .

A

in The MODEL ENGINEER some time since as to
a recipe for soldering on glass. This unlikely pro
cess is, it appears, a practical possibility, and the follow
ing description of the method will be of interest. It must,
however, be admitted that it is a roundabout business.
It appears that clean aluminium, used as a pencil, will
leave a mark on clean damp glass. If, instead of a pencil,
a small wheel of aluminium, say, as big as a halfpenny
and three times as thick, is rotated on the lathe, and a
piece of glass pressed against it, the aluminium will form
an adherent, though not very continuous coating on the
glass. Working with a disc of the size described rotating
about as fast as for brass-turning, about 2 sq. ins . can be
covered in about five minutes. In making the experi.
ment care must be taken to have the glass quite clean
or, at all events, free from grease --- in order to obtain the
best results. Adherence between the glass and aluminium is
promoted by dusting the glass with powders such as rouge.
The next point is the fact that it has been found pos.
sible to “ solder” aluminium with an alloy of zinc and
tin (in the proportion of 92 per cent. tin and 8 per cent.
zinc, by weight). This alloy of zinc and tin is formed at
the lowest possible temperature by melting the constituents
together. It is then poured so as to form thin sticks.
The aluminium is cleaned by rubbing with a cuttle bone
or fine sand, and strong warm potash . It is then washed
in clean water and dried with a clean cloth. The
aluminium is next held over a clear flame and heated till
it will melt the solder which is rubbed against it. The
solder sticks at once, especially if rubbed with another
bit of aluminium (an aluminium soldering bit ) similarly
coated. To solder two bits of aluminium together it is
only necessary to “ tin ” the bits by this process, and then
sweat them together.
The same process applies to aluminium caused to adhere
to glass by the previously mentioned process, and enables
strong soldered contacts to be made to glass. In one
case the adhesion was so strong that the solder on con
tracting while cooling, actually chipped the surface clean
off the glass. In order to get over this the solder may be
softened somewhat by mixing in a little of the fusible
metal mercury amalgam ; but although this prevents the
glass from being so much strained , it reduces the ad
herence of the solder. The only point which appears in .
definite is that of the necessity of heating the aluminium
coating on the glass, which would , of course, be liable to
break it unless done very carefully indeed.
The foregoing description is given by Mr. Richard
Threlfall, in “ Laboratory Arts ” (Macmillan ), a book
full of usefuland practical information to those whose
work lies in the scientific laboratory. Mr. Threlfall per
sonally tested the processes above quoted.

The number of locomotives on twenty English, Welsh ,
and Irish railways at the close of last year was 16,682 ,
distributed as follows : Belfast and Northern Counties,
73 ; Great Central, 848 ; Great Eastern , 1,041 ; Great
Northern, 1,251 ; Great Northern of Ireland, 147 ; Great
Southern and Western of Ireland , 201 ; Great Western ,
1,988 ; Lancashire and Yorkshire, 1,318 ; London ,
Brighton, and South Coast, 489; London and North
Western , 2,475 ; London and South - Western, 733 ;
London , Tilbury , and Southend, 62 ; Metropolitan , 83 ;
Metropolitan District, 54 ; Midland, 2,615 ; Midland
Great Western of Ireland , 127 ; North Eastern , 2,121 ;
North Staffordshire, 161 ; South Eastern and Chatham ,
697 ; and Taff Vale, 198. The total number of engines
at the close of 1899 was 16,174.

т
Memorial Hall, Farringdon Street, E.C. , Mr. Per.
cival Marshall presided over a good attendance of
members and friends. Mr. D. J. Smith gave an excellent
discourse on the subject of " Motor Cars — Past and Pre .
sent,” tracing the development of the motor car from the
very early days of steam propulsion up to the latest and most
improved vehicles now in use. He explained very clearly
the relative advantages and disadvantages of the various
types of engines used, and exhibited an extensive col.
lection of motors and fittings to illustrate his remarks. A
hearty vote of thanks was accorded to the lecturer on the
proposition of Mr. A. M. H. Solomon, seconded by Mr.
W. H. Dearden, and an interesting discussion followed ,
to which Mr. Smith subsequently replied .
Several interesting specimens of members' work were
on view , including a tender for a Caledonian loco, which
is being built by Mr. W. Bashford, and a double- cylinder
launch engine and boiler, built and shown under steam
by Mr. A. Loebl. The workmanship in these models
was much admired .
FORTHCOMING MEETINGS.
April 2. – Lantern Lecture : “ A Model Engineer's Trip
on the Broads " ; and trial of members' loco
motives on the track .
May 2. - Lecture by Mr. Hy. Greenly on “ The Prin
ciples of Model Locomotive Design.”
CAPITAL FUND.
The following resolution will be moved by the Chair .
man at the meeting on April 2nd :
“ That the Committee be empowered to spend,
forthwith , in books and tools for the use of members,
a sum of the Capital Fund not exceeding £ 5. "
Model STEAMER TRIALS,
The authorities of the Northampton Institute, Clerken
well, having very kindly granted the Society the use of
their swimming bath for the afternoon of Saturday,
April 20th , a series of trials of model steamers will be
held on that date. Several members have already
notified their intention to bring their models on this
occasion, and the Hon. Secretary would be glad to hear
from others who would like to take advantage of this
excellent opportunity for giving their boats a run under
favourable conditions.
THE LIBRARY.
The most recent addition to the library is the first
volume of “ Locomotives and Railways,” the monthly
parts of which have been kindly supplied by the editor of
that journal, these having now been bound at the expense
of the Society. The librarian would be particularly
pleased to hear from members or friends willing to aid
the library by gifts of books of interest to the Society.

A

Provincial Branches .
Bradford. — The annual meeting of the Bradford
branch was held on March 4th at the Coffee Tavern ,
Tyrrell Street. The chair was taken by Mr. A. P.
Drake. After the minutes of the last meeting had been
read and passed, Mr. J. Scriven, Mr. Waugh, and Mr.
Wilson exhibited some electrical models under water
power. Mr. Holmes exhibited one of his 3 in. centre
lathes, and Mr. J. H. Lamb a set of reamers from / in.
to 2 ins. , which he had made. Taking it altogether, it
was a very pleasant evening. The branch closed at ten
o'clock . The next meeting will be held on April ist, at
the usual place, at 7 p.m. -JAMES H. LAMB , Hon .
Sec., Holly Bank, Rushion Road, Thornbury, Bradford .
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Liverpool. - The second visit in connection with this
branch of the Society took place on February 23rd, at
4.30 p.m., when, by permission of the general manager,
Mr. S. B. Cottrell, M.Inst.C.E., a party ofmembers and
friends inspected the Liverpool Overhead Railway Com
pany's power station at Bramley Moore Dock.
The generating plant, the major portion of which has
been in operation since the opening of the railway-- a
matter of about eight years --- consists of horizontal
engines and rope driven dynamos. The engines are six
in number, fixed side by side, and are of the horizontal
compound condensing type. Each of them is capable of
developing 400 h.-p., and is provided with a central fly
wheel, 14 ft. diam . The dynamos are of the Elwell.
Parker type, shunt wound, and each has an output of 500
ampères at 560 volts. In addition to the above there is
a triple expansion engine and multipolar dynamo of the
direct coupled pattern . The boilers are of the Lancashire
type, six in number, and are provided with mechanical
stokers and fuel economisers. Other items of interest
were the accumulator rooms, pumping engines and
switchboards. A hearty vote of thanks was afterwards
accorded to Mr. Cottrell, as also the assistant who con .
ducted the party around the power station .
The second annual general meeting of this branch took
place on Wednesday, March 6th , at the Balfour Institute,
Liverpool, Mr. Dawson in the chair. After the minutes of
the previousmeeting had been dealt with , the statement
of accounts for the year was read and passed . The ques .
tion of officers and committee for the ensuing session
was then considered, the result of the election being as
follows:-Chairman , Mr. T. S. Dawson ; vice-chairman ,
Mr. S. H. Croker ; treasurer, Mr. Ellerton Thorp; bon .
sec ., Mr. F. T. Stewart. Committee - Messrs. Rimmer ,
Jackson, Kirby, Bootle, and Hastings.
After due consideration , and on the proposition of Mr.
Thorp, it was decided to lower the subscription to 5 .
per annum , with an entrance -fee of is. permember, and
This was seconded by Mr. Rimmer and carried unani.
mously . It was also decided that, if possible, a more
central place of meeting be secured, and, after four new
members had been elected and a short discussion had
taken place with regard to prospective visits, & c ., the
meeting terminated at about 10 p.m. The next meeting
of this branch will be held on April 3rd, further particu
lars of which will be posted to the members. —F. T.
STEWART, Hon. Sec., 14, Adelaide Road, Kensington ,
Liverpool.
Manchester. - On Saturday, March 2nd, a number
of the members of this branch had a very interesting visit
to the worksofMessrs. Kingscote Brothers and Williams,
at Patricroft, where several models were shown working.
The usual monthly meeting was held on March 4th ,
Mr. Atherton presiding. The minutes of the previous
meeting having been passed and the correspondence read ,
a cordial vote of thanks was passed to Messrs. Kingscote
Brothers for the above-mentioned visit. After a dis
cussion , it was decided not to hold the usual monthly
meeting in June, July, and August, but to arrange for
visits to places of interest instead. Mr. Brash then
gave a short lecture on “ Coils and Their Making,” and
a discussion followed . Much interest was shown in a set
of aluminium castings, belonging to Mr. Bodden , for a
34 -in American 4.coupled express engine. Mr. Norris
exhibited a small enclosed type high -speed engine. —
NOEL C. Higgin , Hon . Sec., Monton Lodge, Monton ,
Manchester.
Leeds. - On Friday evening, March 8th , a meeting
was held at Dr, Wear's, 13, Hanover Square, represent
ing eight members, when a branch of the Model Engi.
neers Society was formed , the subscription being 5s. per
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year. Our next meeting is to be held on Tuesday even
ing, April 2nd, at 8 p.m., in St. Andrew's Church Schools,
off Burley Street. Some good things are in store for
themembers when the branch gets into full swing, and we
therefore urge readers in the district to at once com
municate with Mr. W. H. BROUGHTON , Secretary
pro. tem ., 262, Carlton Terrace, York Road, Leeds.
Edinburgh . - A meeting of the Edinburgh Branch of
the Society of Model Engineers was held at No. 12 ,
Shandwick Place, Edinburgh, on February 28th, the
Vice -President, Mr. Kerr, in the chair. There was a
good attendance of members. Two new members were
elected .
The Chairman intimated that as the committee were
of opinion that the present accommodation was too small
for the requirements of the branch, arrangements were
being made to acquire two rooms at No. 13, Charlotte
Street, the one room to be used as a workshop, and the
other as a reading and meeting room .
Mr. Thomas Berry had arranged to show some lantern
slides of locomotives, lent by Mr. F. Moore , but unfor.
tunately they did not arrive from London in time for the
meeting. Mr. Berry had , however, brought a few slides
of his own on various subjects, and these he very kindly
exhibited to the meeting, and as a large number ofmaga
zines and periodicals had been brought down to the
room , the rest of the evening was pleasantly spent.
Several of themembers met at 12, Shandwick Place,
on the 7th inst., when Mr. Berry exhibited the slides
which he had in the meantime received from Mr. Moore.
The selection of locomotive slides was a very interesting
one, but owing to the fact that many of the slides bore
no names, it was a rather difficult matter to identify some
of the less familiar types of engines. A cordial vote of
thanks was awarded to Mr. Berry at the close.
Since the above meeting was held , the branch has
acquired a set of two rooms at No. 13, South Charlotte
Street, one of which it is intended to use as a reading and
business room , while the other is to be fitted up as a
workshop. - W . B. KIRKWOOD , Hon. Secretary , 5 , North
Charlotte Street, Edinburgh.
The President of the Dublin Society of .Model Engi.
neers writes to state that his name should read Harry C.
Draper, and not as printed in our March ist issue.
CORRECTION . - Our attention is called to an error in
the reports on page 141, March 15th issue , where a list
of library books is wrongly credited to the Sheffield branch.
The list should appear under the report of the Liverpool
Society, the Hon . Sec. of which is Mr. F. T. Stewart,
14 , Adelaide Road , Kensington , Liverpool.
To Readers in Cork and District.
THERE is a good prospect of the formation of a branch
of the Society of Model Engineers in Cork , Ireland. Mr.
Thomas P. Evans, “ Osborne,” Vic ria Road , Cork ,
informs us that he has the names of some thirty likely
members,and he is willing to undertake the preliminaries
necessary for carrying out the proposal. A room has
been promised , and the assistance of an engineer has
been obtained ; so that some of the greater difficulties
have already been removed . Will readers in the district
communicate as above, and assist in getting the branch
floated ?

A GIGANTIC scheme is stated to be on foot for a direct
electric railway from Harwich to Porth Dinaleyn ,in Wales,
and another railway connecting with this at Leicester from
Hull, the total cost of which is estimated at abouttwenty
millions sterling.
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Motor Cycles and How to
struct Them .

Con

By T. H. Hawley.

( Continued from page 129. )
THE BALANCE -GEARED BRIDGED AXLE.
5 shows the complete structure of the bridged
FIGaxle and balance gear, with hubs, & c. , complete
in position, and clearly shows the extra bracket
for motor support in addition to the four carrying the
bearings.
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are easily procurable, and though there is a good amount
of work in these parts, there is no particular difficulty 739
in
the machinery
They are shown in detail in Figs. 7 to 10.! These
bracket arms, it will be understood , serve to connect the
stout bridge tube with the axle proper, and also support
the motor . There are five in all, and four of the five form
ball -bearing supports to the axle ; the fifth is simply a
second support for the motor. This is seen in Fig . 7 ,
and one only of this is required. Of Fig. 8 we require
three, and of Fig. 9 only one.
It will be seen that Fig. 9 is the same as Fig. 8, except
that it has the additional lug for carrying the motor, and
makes up a pair with Fig. 7 , these two going in the centre
or somewhere to the left of it (viewed from behind ) and

Fig. 5. -GENERAL View of COMPLETĖ BRIDGED AXLE.
Fig. 6 is a line drawing in section of the complete
axle, showing the whole of the detail construction, and the
eneral arrangement of parts. The only portion of
this structure which I can advise the amateur to tackle is
the machinery of the five bracket arms, and building up
and brazing of these to the top tubes. The rest of the

carrying the motor in the two open slots, in which the
body of the motor swivels to enable an adjustment to be
made between the gear wheel and engine pinion by means
of the adjustable stay from bottom bracket, shown in
Figs. I and 3.
The lugs at top of Figs. 7 and 8 are for attaching the

Fig. 6. -SECTIONAL VIEW OF BALANCE GEARED AXLE .
balance gear and the hubs had better be purchased. This
axle is manufactured (as shown in this figure and in Fig. 5
above ) by the Eadie Manufacturing Company, of Red
ditch, and is the most perfect design yet produced . Into
the construction of the balance gear itself I do not purpose
to enter, but the total cost of the bridged axle containing
the balance gear may be much reduced if the tube work
and brackets be built up. The castings for the brackets

two back stays from the seat clip in the case of the two
outer brackets, and for connecting up the advance spark .
ing mechanism and the band brake in the case of the
other.
In the combination bearing and motor support , Fig , 9
(side view ) a threaded socket is found ; this is for a bolt
or stud , on to which is connected a strip of steel plate from
this point to the nearest stud on the motor , merely as a stay.

1
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In the end on view of the same figure, the bridge
socket in centre of frame is shown , and also the lug for
carrying the stud (clearly seen in Fig. 5 ). This casting
is usually made in one piece with the hanger or bracket,
but would be more conveniently dealt with in the machin
ing if the bracket, hanger, and socket were separate,
though the alignment is then more difficult to mainiain.
In machining these bracket hangers the vital point is
maintaining the exact distance between the centre of the
bridge tube and the tubular axle in each , as, of course , in
an axle supported on fourbearings the slightest variation
in this respect would be fatal to good work and results,
and the process is eminently suited for “ jig ” work in
which no variation can occur; but as we are not supposed
to possess a suitable jig , some other method must be
adopted. A good makeshift method is to turn up the
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fit the casting and be held up by the cap and bolts.
Now find the exact centre of this by the usual method of
chalking and scribing- not the centre of the turned piece
- but the true centre of the finished bore; the casting may
then be chucked on the large faceplate to run true to
this centre, and must be nicely balanced. The dummy
centre may now be removed and the boring proceeded
with , but care must be taken that the exact finished
diameter is not exceeded, and to ensure this, a template
must be made, or a mandrel turned up to the diameter.
This operation is repeated on the three remaining cast
ings, then the next step will be to pack up the top bore
of the casting in similar manner, with a wood centre ;
then scribing from the casting outline find the true centre
on the wood packing piece, and from this centre draw
the largest circle that can be got on the wood packing,
2pieces 10
Injece 12

lo
Ls

Section
through ab.

Fig. 7. —Axle BRACKET SUPPORTING MOTOR .

lour bearing caps first ( Fig. 10), and in order to do this
drill out the bolt holes in the lugs of all four first; then
couple them in pairs by bolts, having first of course
dressed up the faces ; each pair may then be bored out
62 millimetres.
The first operation, then , on the bracket castings would
be to drill out and tap the holes for the bolts which con
nect the caps 10 the brackets, these being shown in the
drawing as screwed to 8 mm .; but for convenience, they
may easily be tapped in. Whitworth , or, a better pitch
would be g in. by 24 in . or in . by 26 - in . threads, both
easily procurable taps, and practically standard in the
cycle trade. A dummy centre packing piece of either
hard wcod or cast iron is then turned up so that it may

Fig. 8. -AXLE BRACKET CARRYING BEARINGS.

and another circle on the casting itself, just a shade ove
the finished diameter of 45 mm. Now set a scribing
block , or preferably, a trammel, so as to bear one end on
the side of the already finished bore (bearing end), and
to strike the wooden centre exactly on the centre pop
from which the circles have been drawn.
If the work so far has been correctly performed the
trammel points (leaving out fine fractions) willbe separated
apart by 129 mm . , the full distance from centre to centre,
being 159 65mm. , or practically 69-32nd ins. The abso
lute exactness of this centre to centre measurement is of
little importance compared to the matter of getting all
four pieces exacıly alike in thisrespect .
In chucking these bracket hangers the edges of the
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webs must be chalked, and the castings packed up with
parallel packing pieces until the scribing-block point
scratches a line quite centrally along the side of the web,
proving that the body of the casting is parallel with the
faceplate. Another method , and I think a preferable one,
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Another advantage of this method of chucking is that
the boring tool may be run right through into the soft
wood without fear of injury to the cutting tool. The
holes in the lugs at the top and midway of Fig. 8 may be
accomplished in the drilling machine, and it will be no

SS
.
Fig. 10. - CAPS FOR BEARING AXLE .

Fig. 9. —Axle BRACKET CARRYING BEARINGS.

Fig. 11.

:2²2

ticed that two of these three pieces are to be drilled
10 mm. and the other 12 mm. In the two wbich are
drilled 10 mm ., it is necessary that the holes should
be reamed exactly alike, though the millimetre measure
ment may be departed from and the nearest English drill
substituted in all this class of detail, always provided that
the corresponding parts are similarly treated. Fig. 9
will be more difficult to chuck, on account of the deeply
projecting socket and the reverse boring at 69 degs.,
though all except the latter may be dealt with on the pine
block on the faceplate ; but for this 35 mm. bore lug it
will, perhaps, be the easiest way to pack the casting upon
a drilling machine, or, failing this , to mount it on a
mandrel turned to fit the 75 mm . bore at the top , and rig
up the mandrel on the lathe faceplate, carrying out the
cther end of the casting to procure the 69 degs. angle by
wood packing
When the whole of these brackets are completed , 10
gether with the frame sockets, actual frame building
may be commenced . I have given full details in the vari
ous drawings to enable those conversant with brazing,

Tube 134 (
" 45 "

-6 "

4%"
26

u

9'6 "
PLAN OF BRIDGE PIECE FOR BRIDGED Axle .

which I have adopted in similar cases, is to mount the
casting on a piece of pine wood ; heat the casting to a
dull red , and allow it to burn its way into the wood at
the projecting parts, and when the shape of the casting
has been sufficiently well impressed in the wood the de.
pressions may be cleared to a greater depth by the chisel
or gouge until the casting obtains a good bearing, free from
tendency to spring when placed under pressure of straps
and bolts. By this method the back of the wooden block
may be planed up if necessary to bring the casting in line,
and the whole may be shifted about on the faceplate for
the different chuckings without disturbing the parallelism
of the borings or the general alignment.

9 % "

alignment of frames, &c. , to proceed with work, and for
the information of others I shall in the next article deal
with the subject of brazing, etc.
( To be continued . )
The Berlin correspondent of the Standard announces
the setting on foot of a scheme for the construction of an
electric railway to unite Berlin and Hamburg. The speed
is to be 120 to 150 miles per hour. A train , consisting
of two coaches only, the leading coach apparently con
taining the motors , is to start from either end every six
minutes.
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Model-making

for

Beginners .

( This series of articles is especially intended for those amateurs
whose stock of tools is a minimum , and for those whose practi.
cal acquaintance with model-making is equally limited . In
order to make the articles as usefulas possible, it is the special
desire of thewriters that readers shall discuss their difficulties
with them , directing their queries to “ Beginner," clo The
Editor, THE MODEL ENGINEER, 37 and 38, Temple House,
Tallis Street, London , E.C., a stamped addressed envelope
being invariably enclosed for reply. Wherethe reader is unable
to get a model to work, or to locate the fault, the model itself
should be sent, carriage paid both ways, when advice on itwill
be freely given .
Practical suggestions from readers will be gratefully received , and
the Editor, will be glad to hear from those who wish to make
any specialmodel. Such suggestionswill,where possible, form
the basis of future articles.]
1. - How to Make a Model Electric Telegraph .
By “ VULLAS. ”

AN

( Continued from page 126. )
DIVERSION may here be made in order to de
scribe the battery which will be necessary to use
A
with the telegraph. The excuse for thus running
ahead lies in the fact that it is better to test the little
electro-magnets before going any further with the instru
ment. Unfortunately, not even the cheapest battery can
be made from materials likely to be in the possession of
an amateur just " beginning." . Still, a very simple
battery can be made which will cost very little. This
battery, the elements of which are shown in Fig . 7 , has
strips of zinc and copper immersed in plain vinegar.
Obtain some scraps of zinc from a plumber or builder
scraps from which four pieces about 2 ins. long by 172
ins. wide can be cut are suitable . The thickness is im .
material. The copper will probably have to be pur.
chased - enough to provide four pieces 4 %2 ins. by 12
ins. will be required . Very thin 'stuff will do, and its
real value would not be more than 2d . Now cut from
what will be the top of the zinc the two corners, as shown
in Fig 7. Then cut slips of wood from the cigar box,
long enough to stretch across a cup (3 ins. or thereabouts),
and 78 in . wide. The piece of zinc has to be enclosed
String

wood
strips

tack
Zine
Plate
about
2 " nl "

tacko

Zinc

Copyrer
FIG . 7. - DETAILS OF THE BATTERY.
between two such slips, the end of a piece of copper wire
being inserted between the zinc and the wood so as to
get a good bearing on the former. The surfaces of the
wire and zinc where they touch must be scraped or rubbed
clean with sandpaper or file. The ends of the wood
strips beyond the zinc should then be tied tightly together
with thin string ; this will hold the zinc securely . It is
shown in Fig . 7. A copper strip is now taken , and one
short end laid on the outside of one of the wood strips,
and a small tack driven through the corner of the copper
and both pieces of wood .
Observe that the tack makes no contact with the zinc ;
it is for this purpose that the corners of the zinc sheet
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were cut off. Treat the other corner of the copper in the
same way. Now double the copper strip so that the other
end of it comes on the outside of the other wood strip ,
and make sure that a clear space of about } in. exists be
tween the zinc and copper all round. Drive in twomore
tacks at the corners of the copper on the side just
doubled over, still being careful not to come into contact
with the zinc. The rule to be remembered is this : That
no metallic contact of any sort may exist between the
zinc and copper, except through the line wires and ex
ternal circuit of the battery. Before driving the last tack
quite home make a little loop on the end of a copper
wire, and place tbis loop between the copper and wood ,
so that when this last nail is driven in it will go through

FIG . 10 .
Rerspective
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of Wire
Q
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Fig . 8 .
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the loop and hold the copper tightly down on the wire •
This will be understood on reference to Fig . 7, where the
loop is shown dotted at the right-hand corner of the per
spective sketch.
If the tacks have been properly driven the zinc and
copper
couple” should now be ready, being tightly
held together with the wood strips and tacks, and wires
coming - one from the zinc and the other from the
copper plate . Four such “ couples ” should be made for
two instruments, and to test the electro -magnet proceed
as follows :
Put two of the copper-zinc pairs into two teacups, and
twist together the wires coming from the zinc of one, and
from the copper of the other cell. The end of the fine
wire on the little magnet should now be gently cleaned
and twisted once or twice round one of the remaining
battery wires- either will do. Pour in some vinegar in
each cup until nearly full, or nearly up to the wood strips,
and then hold the free end of the magnet winding
against the one remaining battery wire. The electro
magnet should be strong enough to hold up a good -sized
nail placed across its two poles, and should easily attract
or repel one end of your magnetised needle when one of
its poles is approached within a 4 in . of the electro
magnet.
All being satiscactory, the battery may be put aside,
and the further construction of the instrument proceeded
with . It may, however, be here remarked that diluted
sulphuric acid - about 12 to 15 parts water to i of acid ,
by weight- will form a better and more lasting solution
to work this little battery .
Some stoutish brass wire is now required, one yard of
No. 16 or 18 gauge being quite sufficient for the two tele
graphs, and this wire should be clean and bright. Be
careful not to bend it anywhere but where a bend is in .
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tentional, as the clean straight parts make the apparatus
look more business-like. Cut off two pieces 534 ins. long
(one piece for each instrument), and with a small pair of
pliers make a loop at each end big enough for the shank
of a small round-headed brass screw to go through . Then,
2 ins. from one of the loops , make a loop of the fashion
of x (Fig 2 ) which also shows the complete shape of this
piece of wire ( P , on Fig . 2 ) and how it must be bent.
Two other pieces of wire (shown separately in Fig. 8) are
not so easily described, as although they are much the
same on plan , the front straight part is made into a long,
flat arch. I have tried to show this in the perspective
sketch in Fig. 8, and the form can also be gathered from
Q (Fig. 2 ). These wires have to be fixed down on the base
board by means of round -headed brass screws through the
various loops, and all the positions are shown in Fig. 2 .
The brass strips or springs, A1 and A2 (Fig . 2 ) ought
to be dealt with now . They should be springy, 3 ins. by
3/8 in ., and fairly thick. Holesmust be punched at a and
b to screw the springs down. Holes may be punched in
thin metals by filing off the point of a French nail so as to
leave a circular flat surface, and using this as a punch. A
piece of waste boxwood , oak , beech , or other hard wood
must support the metal, and a good sharp blow given
sufficient io drive the punch right through at one opera
tion . For the present purpose any springy metal will do,
even tin plate may be made to serve, but clock spring,
although suitable, would be found no easy job to provide
with suitable holes. After the latter have been made the
springs may be screwed down in position , being so bent
that when tightly screwed down they both press upwards
against the arched wire Q: By pressing the outer end of
either spring, it must break ” contact with this wire
and " make " contact with the second wire P beneath it.
Before finally fixing the springs, cutoff some short lengths
of copper wire of moderate thickness, and making a small
loop at one end of each , put the loops over the holes a
and b and drive in the screws. These wires provide the
connections to the springs.
It will now be a good plan to put together the front
box part of the apparatus shown in Figs. 1 and 2 ; then
put it in position , with the backboard F in its place.
Where the wires P and Q go through, small nicks may
be cut in the bottom of F to allow it to bear properly on
the baseboard ; spaces have also to be cul for the springs
to work in - about 7 in . by 3-16ths in . will do. Next
mark a point on the centre line of F for the position of
the needle centre, as at J.
This must be just high
enough to allow the bottom of needle to swing clear of
front box. Take the board F , and, with J as centre,
draw an arch, h (see Fig . 9 ), the radius of which should
be 1-16th in . less than the longer portion of the needle.
On this arc mark offtwo points from the centre line about
3-16ths in . each way; then , at each of the points so
found, draw a little circle 3-16ths in . diameter . Join
the tops of these two circles and also the bottoms, and
cut out the piece thusmarked out with a fretsaw or pen
knife. This is for the electro-magnet M , which should fit
snugly in the space with the two poles pointing to the front.
The method of fixing the magnetic needle depends on
its form . If the watch -spring pattern with drilled hole
has been made, a suitable support will be a thin small
pin very carefully driven in at ), and bent down at the
back of the board F. If the ordinary needle - mounted "
as already described — is used, its fixing will not be quite
so simple a matter. The best plan will be to cut pieces
of thin brass--or tin plate - and punch or drill a very
tiny hole, just big enough to let the pin run in freely , in
the middle. A hole may then be punched at each end,
by means of which the plate is tacked to the board F in
front (by means of short pins), so that the central hole
comes at J. A fair -sized hole should be bored in the
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wood at J.. (This arrangement is shown in Fig . 10 , the
board F being omitted .) Theback bearing ( R , in Fig . 10)
is another piece of thin sheet, with holes punched as for
the front plate ; but the plate has to be shaped as shown,
so as to take a bearing as far back as possible. The
point of the pin has also to be bent down after passing
Through the bearing R. Before mounting the needle or
magnet, the whole of the front of the board F has to be
covered by a piece of thin card or stout paper , fastened
on by thin glue, which should be allowed to set under
the pressure of a few heavy books.
The strips E , E , Fig. 2 , are fixed to the board F by
means of two or three short pins driven through each ,
and the samefastening secures F to the front box. These
are then glued down together to the baseboard . The
magnet M is then to be put in its place, two small holes
being made in the cardboard to allow the poles to project
through at least 1-16th in . The magnet can be fixed by
dropping on to it several drops of hot sealing wax (which
must not be burning, however ), or by glueing over it a
strip of paper on the back. One of its wire ends is then
bared, cleaned, and wrapped temporarily round the end
of the wire proceeding from the spring Ai.. The other
end is likewise temporarily connected to a wire which is
fixed down by the screw LI. The wire from spring A2
is connected to a fourth screw , L2, at the back of the
instrument.
The needle N may next be fitted . It of the watch
spring variety, thread the needle on a small pin , then
thread on a very small glass bead , which must have a
hole large enough to give it plenty of play, and finally
drive in the pin at J until it just leaves the needle enough
freedom to turn easily . It should hang with the lower
end between the two poles of the magnet, and an equal
space on each side - in fact, as shown in Fig . 2.
The instrument is now ready for testing , and, if two
have been made, they should be connected up to each
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FIG . 11. - DIAGRAM to Show How To CONNECT
UP Two INSTRUMENTS.
other. This is done by hooking an end of a piece of
copper wire round the wire near the screw Li of one tele
graph, and hooking the other end of same wire round
the corresponding wire of the second apparatus. Then
the ends of another wire are similarly joined up to L2 on
each instrument. If these are “ bare ” wires they must
not be allowed to touch one another anywhere.
The batteries arenext prepared. Two cells are needed
for each instrument, these being connected up as already
described, and the wire from the free copper end of each
battery joined to the wire at C (Fig . 2 ), and that from the
zinc end to Z. A diagram is given (Fig . 11) to show this ,
so that no mistake should be made. The vinegar having
been poured into all four cells, the first trials may be
made. In Fig . 11 the batteries are shown in the usual
diagrammatic form .
On depressing the left-hand spring Ai the bottom of
needle should at once fly in this direction / on both in
struments, and on depressing A2 the needle ought to
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assume this position \. If the needle of either instrument
does not spring to the correct position , the connections of
the electro-magnet of that instrument must be reversed,
when all should be right. The same effects should occur
whichever telegraph is used, the needles of both working
n unison .
Should the needle reluse to move, it points to a bad
connection or broken wire - that is, if it has been really
properly magnetised -- and such fault must be looked for
and remedied . If the needle tends to stick to the magnet
poles these should be covered by a tiny piece of gummed
paper so that the needle end touches - not the bare iron ,
but a paper surface.
Signalling must of course be given in the proper code,
and this is here reproduced :

DA

G

JVII KN LV

/ Hole lui

EN

Fini

AV BAW CM

MINA

O ill PVA QINRK

SI

UW

TI

Volv WVIXAV

YNI ZIKI

It will perhaps be best to cut this out, or copy it neatly
on to a piece ofpaper the right size and paste it down on
the sloping lid of the instrument as shown in Fig . 1. It
is then instantly available for reference .
All being well, the connections may be properly
twisted up, and the wing- pieces ofwood, S , glued in posi.
tion to strengthen the instrument, which is now complete.
The careful worker should now have a very presentable
model telegraph of quite a practical character, whose cost
all told may be well under a shilling.
In the manufacture of aluminium alloys containing
aluminium , zinc, and copper , difficulty has arisen in pro .
viding a crucible which is not only proofagainst the alloy,
but which will not injure it. Mr. A. McAdams, of New
York, claims to have discovered a composition which
will obviate the above objections. It consists of oxide of
copper and oxide ofmanganese in the proportionsof one
part of the former to four parts of the latter.
The eighth annual report of the directors of John
Oakey & Sons, Ltd., the well known manufacturers of
glass paper, emery cloth, & c., shows a very prosperous
condition of affairs. The net profits for the past year as
shown by the balance sheet, including £ 930 175. 7d.
brought forward, amount to £ 26,567 9s 2d. Out of this
sum a dividend of 6 per cent. per annum has been paid
to the preference shareholders and the interim dividend
of 5 per cent. to the ordinary shareholders, absorbing the
sum of £ 12,250, leaving a balance of £ 14,317 9s. 2d.
From this balance the board recommend the payment of
a final dividend of 5 per cent. to the ordinary share
holders, making a total of 10 per cent. for the year, and,
in addition , a bonus of 2 } per cent., free of income-tax.
They also recommend that £ 4,500 of the year's profits be
carried to the General Reserve, raising this account to
£ 49,000, making, with the capital reserve, a totalreserve
of 652,734 16. iod., and leaving a balance of
£ 442 9s . 2d. to be carried forward to next year.
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Recipes.
(The Editor will be pleased to receive for this column practica
wrinkles and recipes which readers may have found useful. In
all casesit should be clearly stated if the information is original
or not, and in the latter case the source should be mentioned .
Original itemswill have the preference for insertion .)
To Blue Brass. - Clean the brass with spirits of
salts, and immerse in the following solution : bichloride
of platinum , i part ; water, 10 parts . — JOHN ANDERSON .
To Brown Brass. - Wind with thin iron wire and
immerse in dilute sulphuric acid till a red colour. When
dry brush with an ordinary (soft) black lead brush.– JOHN
ANDERSON .
Mica Paint.-- Lightly ignite the mineral; then boil
in hydrochloric acid to purify it, after which it is dried
and pulverised. The powder, mixed with collodion , can
be applied with a brush.— “ IRONMONGER DIARY.”
Cement for Fastening Glass or China to
Metal. - Take fine plaster of Paris, 8 parts by weight,
and very finely powdered sugar, 1 part. Mix together
thoroughly , make into a cream with water, and use at
once .
How to Clean Brass. - Make a solution of vinegar
and water , and with a rag rub the solution over the
article that is to be cleaned ; then dry the article with a
cloth . After this, rub the brasswork , gasolier, electrolier,
or whatever it may be, with a piece of washleath -r.
H. WOODRUFFE.
Cutting Sheet Metal with Fretsaw . - Several
sheets of thin metal can be cut at one operation , if they
are well clamped or rivetted together. In such a case
the cutting is less noisy if sheets of paper are alternated
with the metal. One of the papers should be well soaked
in tallow or cocoa butter (cocoanut oil) so that it keeps
the saw constantly and slightly greased . — “ FRET .
CUTTING .”
Electric Amalgam . - The electric amalgam used
for frictional electric machines is composed of tin , zinc,
and mercury. Melt i oz. tin in a plumber's ladle, add
i oz. zinc, and when that hasmelted pour in Ozs. mercury. Stir with an iron wire until cool, when the pasty
amalgam should be put in a glass-stoppered bottle to
keep. When about to use the amalgam , mix a little of
it with a quantity of dry lard , using an iron spatula for
the purpose. Apply the amalgam thinly, but evenly, to
the silk or leather rubber .
To Copper -plate Iron or Steel. - Make up a
strong solution of copper sulphate, adding about 20 drops
sulphuric acid to the pint. Where elaborate marking
oft has to be done on a smooth face (particularly cast
steel), a rag dipped in this solution and applied to job
gives a thin copper skin , on which all lines show upmuch
more clearly than on the bare steel. It has not the dis
advantages of nitric acid , which gives a dirty greenish
face, and also sets up a disagreeable smell when applied
to steel.-- JOHN ANDERSON .
To Make Steel so Soft that it can be
Worked like Copper. — Pulverise beef bones ; mix
them with equal parts of loam and calves ' hair, and stir
the mixture into a thick paste with water ; apply a coat
of this to the steel, and place it in a crucible cover ; this,
with another crucible, fasten the two together with wire ,
and close the joint hermetically with clay ; then place in
the fire and heat it slowly. When taken from the fire ,
let it cool by placing it among ashes . On opening the
crucible the steel will be found so soft that it can be en .
graved like copper.-— “ IRONMONGER DIARY."
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Design

for

Model
Track .

Railway

By HENRY GREENLY .

( Concluded from page 134. )
'HE whole of the permanent way is arranged to rest
THon frames made out of 2 in . by 2 -in . fir, the trans
verse rails to be halved on the longitudinal rails
as shown. The frames will have to be varied to suit
position, and their general arrangement is indicated on
the main drawing. At the end of the frames the transverse
rail to be produced so that a brass screw window - fastener
or a bolt and flynut can be put through to connect the
frames (Figs. i and 2 ), the frames to receive the per
manent way, the sleepers to be nailed to them on the
straight portions, the sleepers to be 2 ins. wide by & in .
thick , but to taper on parts where the rails are super
elevated, this super-elevation to commence gradually and
extend 2 ft. on to the straight portions dying out gradu
ally, the maximum super-elevation being about 1 in .

from framing, the levelof the platform being 3 ins. above
the rails.
The signal boxes to rest on a platform affixed to pro
longed transverse rails of framing, and can be con
structed, more or less, in imitation of the real thing. The
back had best be removable and the floors raised - lhe
levers coming through the floor. The details of signals
and levers and interlocking hardly comes within the
scope of this paper, but arrangement for interlocking is
certainly desirable. The engine-house shown is an op
tional item , but might be useful for shielding the
locomotive from wind during stear
eam -raising, and it can
be simply made like a box, with the side nearest the
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well hole hinged or removable, to allow of access to the
engine. I do not give figures for these buildings, as
they are best modified to suit the rolling.stock in pos .
session of the builder. More or less elaboration can , of
course, be easily put into these structures ; but it is best
avoided , as the job is a long one when even simply done.
The windows and doors, of course, can be made with
paint, or properly made to any degree of imitation .
The rails to be of hard rod brass f in . thick and
5-16ths in . deep, the chairs being cast in brass. The
construction of the check rails and fish joints is shown in
Figs. 7 , 8, and 10 . There will be three kinds of chairs,
two finished slightly differently cast from pattern " A "
used at places marked “ I ” and “ 3," and from pattern
“ B ” at points marked " 2 " ( see Fig. 4 ). Those at point
“ 3 ” must allow of rail sliding but resist spreading action.
At " 2 " one rail is fixed and the other slides (see p . 132).
The crossing is bestmade by hap ng and bending the

Set screws

FIG 10
JOINT AT HEEL OF

CHECK RAIL

POINT

The sleepers in the tunnel to be affixed by screws to a
9.in. by è in . board, which will lay in bottom of pipe and
project at ends and rest on the iat part of the opening of
the ornamental tunnel mouth . There will be no sleepers
on the viaduct and bridge, the floors (a board i in . thick )
forming the support for the chairs ; this boarding to be
projected and can rest on the ends of the frames which
adjoin them .
The viaduct to be constructed as shown in the draw .
ing: The piers being constructed of 2- in . by 2.in. stuff,
and covered with boarding, the arched sides to be of9 -in .
by in. board cut out as shown, and the floor of the
viaduct to be out of a 11- in . by 1-in . board . ( Fig . 3.)
The bridge is to be constructed in a similar manner,
the sides only being different, and wings (retaining walls)
to be attached.
The tunnel mouth to be constructed of 1 in . board
ing as shown on the drawing.
The station platform and building to be constructed of
* in . boarding ; the roofto be supported by ornamental
iron or wooden brackets, and valence board on outer edge
nailed to roofing; the whole structure to be blocked up
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rails and hard -soldering to a plate , into which four holes
are drilled and countersunk for screws to affix to sleepers.
(See Fig . 6.)
The " 6.ft. way ” is drawn 6 ins. wide. This is a
maximum figure ; if the rolling stock admits, 45 ins. or
5 ins. is advisable , in fact, as small as can be arranged
with safety .
The points are set out by striking two radii of 7 ft.
radius, 5 ft. apart, and connecting tangentially by straight
lines. If the 6.ft. way is only 4 % ins., this radius could
be about 8 ft.,making the points easier. Readers, be
fore making this , had better set out the complete points
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on a board full size. The point bar (Fig . 5 ) to be con
nected by brassed iron wire or hard brass wire ; direction
ofmotion to be changed by bell cranks. Signals , rail stops
and points more than 6 ft. away from signal box to be
operated by copper bell wire acting against springs.
Signals to be affixe i to the foundation frames by cast
sockets (Fig . 9 ), and rail stops to be arranged so that they
will
levers on engine and stop it when signals are
on engage
.
The whole of the wood work should be painted with
three or four coats, finished to please the fancy of the
builder.
How to Build a Model Caledonian

Railway Express Locomotive ,
“ Dunalastair No. 3."
By E. L. PEARCE.
( Continued from page 106.)
N
axles were not given . The former can be turned
from a piece of 58 in . mild steel, and will be the
same diameter at wheel seat and journal as the driving
axle . A shoulder about 1-16th in . wide should be left
inside each journal, the rest of axle being turned down to
2 in . diam . The total length will be the same as driving
axle, 42 ins.
The axles for bogie wheels can be turned from % .in .
mild steel ; they are 4 3-16ths ins. long, the wheel seating
being 7-16ths in. diam . and 7-16ths in . long, journals
5-16ths in . diam . and 9 16ths in . long, ani the distance
between the journals 2 3.16ths ins.; a shoulder 1-16th in .
wide and 7-16ths in. diam . can be left, and the rest of
axle turned down to 5.16ths in .
Drawings are now given showing the cylinders
(Fig . 17 ), motion plate (Fig. 18 ), bearings for reversing .
shaft (Fig . 20), and spring hanger bracket (Fig . 21).
One pattern will do for the two cylinder castings, and
the dimensions given below include an allowance for
shrinkage and machining . Length, 214 ins. ; depth ,
1 9.16ths ins . ; valve face, 11 • 16 :h ; in . from centre of
cylinder ; side flanges, 9.16ths in . from centre and 5.32nds
in . thick ; the body of cylinder is 1 1.16th ins.; core prints,
58 in . diam . and %2 in . long. A box for the exhaust
passage is fixed on the side of valve face on top of the
cylinder where shown on plan . The end flanges should
be 3-16ths in ., and should project beyond the rest of pat
tern 1-16th in . for a dep!h of 15-16ths in., as shown on
section of cylinder. The top of side flange is 48 in .
higher between the end flanges than the rest of pattern.
This is to bring the line of top bolts above the footplate.
The cylinder cover patterns should be 1 5 16ths ins.
diam ., and 5-32ads in . thick , with a projection of
3-32nds in . on the inside, 7s in . diam . for checking into
cylinder, the back cover having the stuffing box and slide
bar lugs cast on .
The steam chest is a plain pattern , the same length and
depth as cylinder pattern, 9 16ths in . wide and %8 in .
thick all round, having a bɔss at back for valve spindle
stuffing -box.
The pattern for the motion plate should be 2 15 16ths
in . wide and i 9-32nds ins. deep, with a flange at each
end 54 in . wide, and a top and bottom fange 38 in .
wide. It has a boss cast in the centre for the valve
spindle guides, and lugs cast on to which the slide-bars
will be screwed , the space between the set of four slide.
bars being left open. Make all parts at right angles to
the central web thicker at the base, so that pattern will
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leave the sand easily. In the sectional plan of this
casting the metal outside of the two 5.16ths in . holes
is shown 1.16th in . thick , it will be best to make
pattern extra wide at this point, and allow a thickness
of % in . each side, which can b : filed away to proper
size after the holes for valve spindles have been drilled
The cylinder castings should be first lined out, the
cylinder being plugged at each end with a piece of hard
wood and a circle 13-16ths in . diam . scribed round in cor.
rect position of bore. Then place the cylinder on a sur
face-plate and pack it up to get centres at each end true
with a scribing block , and the valve face and side flanges
square with plate. Then set out the lines at top and
bottom of flanges and round valve face, 14 in. each side
of centre. Next turn the cylinder over so that it will
rest on the side flanges, and adjust the packing till the
centres are again true, and the lines just scribed round
are square with the surface plate ; then set out and scribe
the line of valve chest seating 58 in . from centre of
cylinder, and the side flanges 17-32nds in . from centre.
A portion of the end flanges project 1-16th in . for a depth
of 78 in . to fit in the opening left in the auxiliary frame.
It should be mentioned here that an extra piece about
34 in . by Ys in . must be cut away at end of opening in
these frames to clear the back cylinder covers, and a
slight groove may have to be filed out to clear heads of
the two screws in cylinder cover that come close to the
frames.
The cylinder can now be bored out either by chucking
on the faceplate or by bolting it to an angle.plate by the
side flanges. The latter method will, perhaps, hold the
casting more securely than if held by the end Aange.
In boring with a tool in slide.rest, care should be
taken to get a perfectly parallel hole ,and with the finish
ing cut a slow and even feed should be given . The out.
side flange can be faced off while in position, and the
other end when running true on a mandrel.
The cylinders may, if preferred, be bored out by fixing
to the lathe saddle , and using a boring bar and cutter .
Other methods have also been described in this journal
which may suit the amateur's appliances.
The valve face stands out 1-32nd in . from the steam
chest seating, and should be filed up perfectly flat and
square. The ports should next be accurately set out,
the holes being drilled close together just under 3-32nds in .
diam ., and finished off to line by filing or chipping with
a small chisel to a depth of 5-32nds in . The exhaust
port is 3-16 hs in . wide ; the hole at top should be first
drilled 4 in . diameter and 3/8 in . deep, and from side
nearest valve face an %8 in . hole is drilled in a slanting
direction to come out at bottom of exhaust port, which
can be milled or filed out to a width of 3. 16ths in . The
1/8 in . hole being enlarged sideways to the same width as
the port.
The steam passages can now be drilled out from the
Alange ends and cut into cylinder 1· 16th io . from face of
flange ; the holes coming through to the face can be filled
up with a piece of 1-16th in . brass soldered in .
The back cylinder covers can be held in a self- centring
chuck for turning the inside face . They are checked into
cylinders nearly 3-32nds in . The hole for the piston rod
should be started central with a hand tool or a square
centre for a depth of about 1.16th in . to ensure the drill
running true. Then fix the turned face of cover in a
boxwood chuck turned up to receive it, and enlarge the
mouth of the hole to 5-16ths in . diameter and 5-16ths in .
deep to form the stuffing box. The slide-bar lugs which
project from side of stuffing box should now be filed up
arallel with the hole last bored ; a short piece of 5 16ths
in . round brass could be put in as a guide in filing. Holes
should then be drilled through the lugs for 3-32nds in .
bolts or tapped for screws.
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The front cylinder covers have a recess inside for the
nut at the end of the piston rod, the outside being turned
to the section shown.
The box forming the valve or steam chest should be
filed or planed up to a width of 12 in ., the depth being
1/2 ins. and length 2 % ins., the thickness ofmetal being
5-16ths in . all round. It should be fixed to an angle plate
for drilling the holes for valve spindles ; these are 7-32nds
in . centres, 3.32nds in. diameter, and counter-drilled to
5-32nds in . full for stuffing-box gland . These holes
should be set out and drilled as accurately as possible .
This will not be a very difficult matter if the casting is
filed up exactly square and fixed to the angle-plate in cor
rect position for drilling one of the holes. A strip of % in .
brass could be bolted on angle-plate close up to the sides
of casting, and after drilling one hole, the casting can be
turned over for drilling the other hole instead of shifting
angle -plate. This will ensure the holes being the same
distance from sides of casting. Drill the hole for steam
pipe in the position shown on top, and the holes for
screws at each side about 4 in . deep for %s in . screws for
securing the lange of steam pipe. Drill a hole in centre
of front end and tap for a 4 in . screw , which can be re
moved when setting slide valves. The cylinders and steam
chest can be bolted together with four y in . bolts with
nuts at each end as shown in drawing; or the holes in
steam chest may be drilled and tapped for ys in . screws,
with clearing holes in the flange. Four holes for
3-32nds in . screwsare to be drilled in each of the cylinder
side flanges to correspond with the position of holes in
frames . Two extra holes should be drilled in each flange
for Y6 in . screws for fixing cylinders to the auxiliary
frames, the heads of screws being countersunk in the
frames and filed off flush .
(CEEA
The cylinder covers are fixed to cylinders with six
3-32nds in . screws in the positions shown. In marking
off the holes for back cylinder cover put a straight edge
across the two sets of slide-bar lugs, so that they will be
level when the covers are fixed.
The slide valve is 11-16ths in . by 9.16ths in ., the ex
haust cavity being 38 in. sq. and 1 in . deep, finished sizes.
The buckle (shown by Fig. 19 ) is filed out to 9-16tbs in .by
3 in ., to fit back of slide-valve easily , and has a boss cast
on which is drilled and tapped to receive the valve
spindle .
The motion plate can now be taken in hand. Its
flanges, 14 in . wide, should be filed up square with the
back of plate, and to fit between the auxiliary frames
2 13-16ths ins. apart.
The centres of valve spindle guides being correctly
marked , the plate should be bolted with its slide bar lugs
next to faceplate, and adjusted so that centre of one valve
spindle guide is running true. First drill the hole out to
9-32nds in . diam ., and finish to 5-161hs in . with a pa
rallel reamer, these holes to be 7. 16ths in . centres and
an equal distance each side the centre of plate . The
lugs for slide-bars to be filed out to a distance of 9-16ths
in . apart ; the slide -bars are $ in . thick and 5.16ths
in . apart vertically, and 38 in , apart laterally. Holes to
be drilled through the lugs for 3.32nds in . screws. The
motion-plate is fixed to theauxiliary frames by two coun
tersunk screws in the position shown by the circles on
section of plate.
The other parts shown on drawing are the bearings for
reversing shalt, of which two will be required, and the
brackets for spring hangers for trailing wheels, four
being required .

NOTE. - A list of advertisers supplying Castings and
Parts for the model Caledonian loco .
Dunalastair
No. 3," will be found in our “ Amateurs ' Supplies "
section .
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Turbine - Driven

Steamer.
T a recent meeting of the Institution of Engineers
and Shipbuilders of Scotland, the Hon . C. A.
Parsons read a paper on “ The Marine Steam
Turbine," and gave some details of the turbine-driven
vessel now building by Messrs. W. Denny & Bros., of
Dumbarton . Her dimensions are :—Length , 250 ft . by
30 ft. beam by 10 ft. 6 ins. moulded to main deck , and
17 ft . 9 ins. moulded to promenade deck . Her general
arrangements are somewhat similar to those of the usual
modern type of river steamer, but slight modifications
have been introduced to suit turbine machinery . This
consists of three separate turbines driving three screw
shafts . The high pressure is placed on the centre shaft,
and the two low pressure each drive one of the outer
shafts. Inside the exhaust ends of each of the latter are
placed the two astern turbines, which are in one of the
low -pressure motors, and operate by reversing the direc
tion of rotation of the low -pressure motors and outside
shafts. In ordinary going ahead the steam from the
boilers is admitted to the high-pressure turbine, and after
expanding about five-fold , passes to the low -pressure tur
bines, when it is again expanded about another 25-fold,
and then passes to the condensers, the total expansion
ratio being about 125, as compared with from 8 -fold to
16 -fold usual in triple -expansion reciprocating engines.
At 20 knots the speed of revolutions of the centre shaft
will be 700, and of the two outer shafts 1000 per minute .
The boiler is of the usual double -ended Scotch pattern .
The speed of the vessel is expected to exceed that of any
similar boat at present on the Clyde. — The Mechanical
World.

A

My Model Launch

Engine.

By A. E. HAYES.
'HE principal dimensions of my engine, of which I
THenclose two photos, showing front and back views,
are as follows :
I
in .
Diameter of cylinder ...
Stroke of piston
5 % ins.
Height over all
Crankshaft
...
* in , diam .
in .
Stroke of pump
Diameter of ram
Ordinary “ D ” slide.
Valve ....
Cut-off of ditto...
2-3rds stroke.
Stroke of ditto...
5-32nds in .
Horse - power
1-200th .
The cylinder is entirely of Lrass, lagged with strips of
mahogany 1-16th in . wide, which are held in place by
brass bands cut from a sheet together ; it is supported by
two steel columns in front and two standards behind ,
which take the slides, pump, rocking shaft, and weigh
bar shaft. The crosshead is of brass, working in double
steel slides, V -shaped to allow of adjustment ; a long
gudgeon pin works in this and takes the rocking brasses .
The crank is of the balanced double disc type , % in .
ciari., working in the gunmetal bedplate under two caps
of the samemetal, each adjusted by four studs and nuts
and oiled by small brass oil.cups ; four studs were fitted
to the bearings in case of a nut working loose in the boat
when running ; this would be very difficult to get at from
the deck. The valve spindle screws into the head and is
locked by a nut ; this allows adjustment of the valve.
The block is of brass, working in a steel link s in . wide,
slot s in . deep. The eccentric blocks are turned from a
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solid piece of steel, and the straps are gunmetal adjusted
by bolts, the bottom halves being threaded, the upper
halves clearance in the hole .
The feed pump is large in proportion to the cylinder,
and the feed cock has only to be turned on very slightly to
regulate the feed properly ; however, in case of the water
getting low in the boiler, there is a slip coupling on the
intermediate shaft, which may easily be disconnected by a
handle on deck , and the engine may be run simply to
pump without the boat moving. There are three speeds
both ahead and astern on the quadrant, which is
stamped_ahead, stop, astern; the catch on the reversing
lever has a small piece of watch spring rivetted on, which
forces it into the slots on the quadrant.
On the back of the cylinder is placed a brass box lubri.

Two Views OF MR. A. E. HAYES ' I IN .
cator with four feeds — two feed the slides, and the others
the rocking shaft ; it is made of 1-32nd in . brass soldered
together ; the lid is hinged in the following manner :-A
piece of 1-16th in . brass wire is soldered to the back of
the lid , and the two ends which project work in two short
pieces of pipe, the internal diameter of which is slightly
larger than the wire. I have found this form of hinge very
useful on o :her parts of the boat, for which I have made
the engine .
Steam is supplied by a copper marine boiler, 6 ins.
long, 4 ins. wide, and 4 ins. deep, fitted with safety
valve, water gauge, one testcock, one blow off cock ,
whistle, main stop valve, auxiliary stop valve, and one
cock
supplying steam to the ejector for blowing the
bilge water overboard , the whole lagged with asbestos
and covered by tin . The boiler is heated by a spirit
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lamp with four burners. The safety valve blows off at
10 lbs. pressure .
I have tested the engine by coupling it by the tail end
shaft alune, leaving out the intermediate shaft, to the
propeller, which works in a small tank of water the pro
per distance from the surface. The propeller is of brass,
three-bladed , of the overhang type, 3 ins. diameter, 5 ins.
pitch . I found the boiler rather small as it would not
keep its full pressure, but it drove the propeller 300 revo .
lutions, and kept this pace up steadily as long as the
lamp was kept going. This will give myboat a speed of
about 14 miles per hour, quite sufficient for her size,
which is 4 ft. (she is built to 4 in . to foot scale ). I have
only to fix the machinery , decks, and paint to finish her,
which I hope to do by the spring .

BY 34 in . Model LAUNCH ENGINE.
In concluding, I would like to recommend Mr. Whit
ney , of London, who has done all my turning , to the
readers of yourmagazine ; he worksvery accurately to all
drawings senthim , and is very quick and obliging.

The dielectric strength of ice increases with a falling
temperature, and is more particularly effective against in
termittent currents or those alternating at high rates.
According to the Engineer, Tesla suggests inserting a
transformer in a freezing jar, and has patented a system
of underground conductors where the two mains are
flow and return pipes, which carry a cooling material,
the pipes themselves being buried in wet cementor water,
in a trough .
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For the

Book- shelf .

( Any book reviewed under thisheading can be obtained from THE
MODEL ENGINEER Book Department,6 ,, Farringdon Avenue
London , E.C. , oy remitting the published price and cost of
postage.]
THE ENGINEERING MAGAZINE Works Management
Nuniber. London offices : 222-225, Strand , W.C.
New York offices : 120-122, Liberty Street. Price
25. 6d. Postage 5d.
The “ Works Management Number ” of the Engineer.
ing Magazine is a really remarkable production, consist
ing as it does, of some 300 and more pages text, and a
nearly equal number of pages of advertisements. The
latter section , by the way, is of much interest and well
worthy of perusal, embracing , as it does , illustrated an .
nouncements of firms representing practically every known
branch of engineering. However, it is with the literary
condents we are chiefly concerned , and we can frankly
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so substantial an issue, and we can promise those of our
readers who invest in a copy that they will receive very
good value for their money .
ENGINEERING ESTIMATES AND Cost ACCOUNTS. By
Francis G. Burton , A.S.A.A. Second edition.
Manchester : The Technical Publishing Company,
Ltd., 31 , Whitworth Street. Price 3s. net. Postage
4d .
The question of accurate estimating in engineering
matters is of such paramount importance that the young
draughtsman who neglects to obtain some insight into the
subject, stands a very good chance of remaining at the
bottom of the scale all his life. For a general outline of
the theory he cannot do much better than consult Mr.
Burton's book, for although the estimation of such vastly
different kinds of work as are met with in different
branches of the trade, cannot be dealt with in a single
book , a very clear grasp of essentials is communicated by
a volume so plainly written as this. The second portion

w

42
VI

A PART OF THE FLEET OF THE BOOTLE MODEL YACHT CLUB.
say that we have found many of the articles of absorbing
interest. They are all , more or less, connected with the
management of engineering works, and deal with such
varied aspects of this comprehensive subject as “ The
Uses and Abuses of Organisation among Employers
and Employees,” “ The Differential Piece-rate System ,”
“ The Premium Plan of Labour Remuneration ,”
“ Modern Foundry Practice,” “ Shop Arrangement,”,
“ The Scrappirg of Costly Macbinery ,” “ Cost-keeping,”
“ Applications of Electric Power in Engineering Works ,”
and " The Limits of Specialisation.” Less technical, but
equally attractive reading is provided by the excellently
illustrated articles on “ Lord Armstrong and the Elswick
Works,” “ Enterprises built up by Andrew Carnegie ,"
“ The Founders of the Krupp Establishmen's ,” “ George
Westinghouse– Inventor, Organiser, and Director," and
“ Altruism in Works Administration .” We congratulate
our esteemed contemporary on its enterprise in producing

of the book deals with engineering cost accounts, cer
tainly a necessity in any engineering works, and no
reader who thinks it worth while to study the first section
will do himself aught but good if he makes an equal effort
to master the other.
The

Bootle Model Yacht Club .

PORTION of the feet of the Bootle Model Yacht
Club ( Liverpool ) is shown in an excellent photo.
graph, which we reproduce above, and a very im .
posing array of yachts is presented. We are informed by
Mr. A. P. Foden , the Hon. Sec. of the Bootle Model
Yacht Club, that this photograph was taken by Mr.
Warner, an amateur photographer and a friend of the
club . Mr. Foden's address is 466, Hawthorne Road,
Bootle, Liverpool .

A
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The Editor's

Page .
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from this letter may a waken so.n : moulacturer to the
fact that a decent model ’ at* a decent price will sell.”

S the result of the rapid growth of the business in
ASconnection with this journal, it has become neces
sary for us to extend both our office and our pub.
lishing accommodation. We are, therefore , moving our
editorialand advertisement departments to new quarters ,
situated at No. 37 and 38, Temple House, Tallis Street,
E.C. Will our readers and advertisers kindly note that
in future all correspondence intended for the Editor or for
the Advertisement Manager should be addressed as
above ? The journal and books will still be published at
the old address, so that all subscriptions and all letters
relating to the sales of the paper should be directed as
formerly to the publishers, Messrs. Dawbarn and Ward ,
Ltd., 6 , Farringdon Avenue, London , E.C.
*

“ E.” (Liverpool) writes : “ I am delighted to see
' C. J. E.'s ' (Brixton ) remarks in the March issue of
The MODEL ENGINEER, and I sincerely hope and trust
that they will be the means ofwaking up the professional
modelmakers of England. What couli be more inter
esting than a discussion or article on water-tube and
tubular boilers for small models, and how to make a
smalldonkey pump act automatically by putting the steam
pip : on the water-line of the boiler, and so on . I hope
our worthy Editor will do his best to forward ' C. J. E.'s '
idea by writing a strong Editorial on the subject, as it
will open up a most interesting field for discussion , and
will, I am sure, be much appreciated by all readers of
THE MODEL ENGINEER. "

As we feel a keen interest in knowing what success
our readers meet with in the construction of the various
models described in this journal, we invite them to send
us photographs of any models they may have made from
instructions contained in our pages. We propose to
publish a selection from the photographs sent in re
sponse to this invitation , and shall be pleased to recom .
pense the senders of the successful photographs by
awarding sums of from 5s. to ios. for each picture
selected for reproduction in our pages. If preferred,
books or tools to value of the award will be sent in
place of cash . Each photograph should be accompanied
by a short description stating which model it represents,
and mentioning any alterations or improvements which
the competitor may have introduced. Reference should
also be made to the working results which the nodel
gives. Unsuccessful photographs will be promptly re.
turned , if desired, provided a stamped addressed envelope
is enclosed for this purpose.

With regard to the above, we shall be glad to find space
in our “ Practical Letters ” column for any further corre
spondence on the subject of model water tube boilers ,
and especially with regard to the feeding arrangements.
Letters from readers who have had some practicalexperi
ence in this subject would , we are sure , be of much
interest to model makers.

“ J. H. D.” (Sheffield ) writes: - “ I quite agree with
‘ T. V.,' of South Shields, that if a good f-in . or 4-in .
model of one of the most noteworthy locomotives were
made at a moderate price, it would sell: I know I should be
glad to have one. I have a slide-valve loco now , but with
burners underneath , single eccentrics, & c.; cost £ 5 , and
very good as far as it goes, but why cannot we have the
real thing ? I am sure if some enterprising maker
would make for a trial, say, a dozen or so , the
uniformity of pattern would enable a good article
to be made which would meet the pockets of the
working man who is too big for toys. He should
also be able to get the lines, carriages, signals, etc.,
at a decent price . I am sure it is worth a trial.
* T . V.' says he has consulted any amount of cata
logues. So have I, and I cannot afford to spend £ 45 on
a Martin's model, although that is the finest I have seen .
The toy class of engines are all very well in
their way ; but we big boys want something better
at a price not too ridiculous for a model.' Are
there any model paddle boats to be had now like the
one by ' Sardonyx ' in your issue of the 15th ult . ? If
so, I should like one at a fair price. Probably an extract

We shall be glad to hear from readers with regard to
the proposed prize competition for the best article on
workshop arrangement, as suggested by our corres pon
dent “ T. C.” (Middlesbrough), in our issue for
March ist. We have had a letter from ons interested
amateur, who is in want of information and advice on
this subject, butwe do not feel disposed to offer a prize un .
less we feel certain that the subject would attract a fair
share of general interest.
#

A New York reader recently sent us some interesting
comments on Mr. Oxbrow's prize desiga for a model
locomotive, which we published in our last volume. He
writes: “ It is capital. The design throwsnearly all the
weight on drivers, which is a good thing. As you asked
for criticisms, I would suggest a larger hand feed -pump
in tender, as in Mr. Pearce's design in your issue for
February , 1900. As shown, it would keep on pumping
all the time, as the atomizer uses a good deal of water as
steam . The rubber tube shown will not do to conduct
oil from tank to burn it. It will soften and swell. By
leaving a long small tube, and having the tank fitted
loosely, there will be give enough for curves. I tried
rubber and failed , as above. The bearings of tender
wheels are much larger than required, and would make
unnecessary friction . The piston valve would require
nice work to prevent leakage, and I doubt if so fitted it
would remain tight long .”
As a sample of the “ unusual ” in our query depart
ment, we quote the following , recently received from a
reader : “ I am thinking of starting a firewood business.
Would you tell me what tools I should want ? ” This
reader evidently has great faith in the extent of our
knowledge, but firewood making is surely a trifle remote
for a model engineering journal to deal with !
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Practical Letters from Our
Readers .
IT 4 Editor invites readers to make use of this column forthe full
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de -plume ifdesired, but the
tull name and address of the sender should invariably be
attached, though not necessarily intended for publication .)

A Simple Boring Machine.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, - With reference to the model boring
machine recently described in your journal, I may state
that I have, since I wrote the article, found it better to
screw two driving pins into the y.in. shaft, one opposite
the other, and to drive by means of two pins in lathe
driving - plate. Also with regard to the wedges for ad
justing the height of article to be bored, these should be
of hard wood, or may be cast of lead and filed smooth
with an old file. - Yours truly ,
H. S. WILLIAMS.
Lancaster.
A Simple Drill Socket.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , —The following drill sccket may easily be
made by any amateur. It is very cheap, easy to make,
and for those who cannot afford a self-centring chuck,
it should be very handy. Its applications are numerous.
Rod brass may be fixed in it , and such small works as oil
cups, & c., easily turned out and Lored up. Similar sockets
or chucks can be made with tapered holes or parallel to
take the different sizes of cast steel used for making steel
wire drills. The sketch Fig. I nearly explains itself.
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required size. Secondly, instead of merely leaving a hole
in the pitch covering of the outer jar to pour in the solu .
tion by, I have sunk a piece of glass tubing to within
about % in. of the bottom , leaving about i in. protruding
above the pitch. By using a syphon it is then possible to
get the solution out of both the inner and outer cells
without turning the battery upside down. This enables
one to leave the mercury undisturbed inside the porous
pot , which minimises the likelihood of losing it. One of
the advantages of this cell is that the zinc cylinder is in
side the porous pot (instead of outside it as in the Bunsen
cell), and, therefore, the outside is attacked more than
the inside, which removes the difficulty of continuously
amalgamating the inside. --Yours truly ,
A. G. BIRCH .
Cambridge.

Keying on a Flywheel.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -Not being the possessor of a shaping or
milling machine to cut a keyway in a shaft, and being
always unwilling to get any work done for me by a pro
fessional which I could by any possible means do myself,
I cast about for a way to obviate the necessity for a key.
way, and the method shown by the enclosed sketch is the

KEY
SCREWS

wit rough

Fig. 1.

SHAFT

Sei screw

FLYWHEEL
D

Fig. 2 .
A is a common iron - faced rut , the size of the amateur's
lathe mandrel . B a piece of brass ( cast brass preferred ),
which is turned between the lathe centres, so that it can
be screwed the size of lathe mandrel. Leave a collar on
the brass, as in Fig. 2. After the brass is screwed with
the dies or chaser, screw it firmly into the nut, into which
it should only go about halfway ; then screw the socket
on to the lathe mandrel, and turn down the brass at E
( Fig. 1 ), as required. Bore the hole up with the slide
rest, if you have ore , or by holding a drill against the
back centre.
I face up all the nuts for my model work with this
chuck , with the aid of a screwed mandrel fitted in instead
T. PEARSON.
of the drill . - Yours truly,
Edinburgh.

Constant Voltage Bichromate Batteries.
TO THE EDITOR OF The Model Engineer.
DEAR SIR,-I have recently made up a couple of the
constant voltage bichromate batteries described in your
book on Electric Batteries, Chapter IV, and there are
one or two points in their construction which might
interest your readers. Firstly, I substituted wood carbon
for coke, as being rather more easy to break up to the

FLYWHEEL

KEY
SCREWS
SHAFT

result. I consider that for model work it beats a key
all round. In the first instance, I like all my work to be
easily detachable, which this is, and I think I am right
in imagining that the wheel cannot possibly slip in any
direction, if properly fitted in the manner indicated. Í
suppose, theoretically, this slot would weaken the shaft
more than a keyway, but, then, I only advocate it for
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model work , where a fair margin for safety is usually
allowed . I should be glad to hear the opinions of your
readers on the suitability of this device. - Yours truly,
London .
A. L.
A Good Hint for Accumulator Makers .
TO THE EDITOR OF The Model Engineer.
SIR,-Some time ago I made six non -polarising bi
chromate cells, as described in your handbook on
batteries. Last Wednesday evening I was surprised to
find one of them cracked , but could not account for it, as
they had not been knocked in any way. This morning I
was in the room where I keep the battery, and heard a
pop, which was another cell cracked. They are ordinary
stoneware marmalade jars, and have two holes in the
pitch. If any of your readers could explain the cause I
should be obliged .
My chum and I have lately made some 4.volt portable
accumulators in a mahogany box, with the lamp on the
front, and thought that the following would be useful to
your readers.

PITCH
MICA

Holes in
box for in
spection of
plates and
acid.

PITCH

To separate the grids in the bottom of the jar, melted
pitch was poured in to the depth of } in ., and beforethe
pitch set the plates were stood in it. A piece of mica was
cut to fit inside the top ofthe jar, and holes for the lugs
and plug were cut out. Themica was placed about & in.
from the top of the jar and hot pitch was poured over.
The flame from a blowlamp was used to level the pitch,
and also to make it stick nicely . Instead of taking the
cells out of the box every time we charge them, to see the
condition of the acid , we drilled two holes each side of the
box opposite one another, big enough to see the plates.
Holes were also drilled to see the level of the acid. The
sketch shows a sectional view of the accumulator. The
accumulators were charged by the non -polarising battery.
Hoping that the above may prove useful, we are yours
respectfully ,
J. C. V. , AND C. G. H.
Fulham .
Simple Pole Indicator.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -I notice in the March ist issue of The
MODEL ENGINEER a method of finding the poles of an
electrical circuit - viz., to place two leaden strips in a solu .
tion of copper sulphate and connect them one to each
pole of the circuit to be tested . The author of the para
graph states that the strip in connection with the posi
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tive pole will turn brown , while the negative strip
remains unaltered.
Now, when copper sulphate is subjected to the action
of a current, it splits up into copper and sulphion.
The metallic copper is deposited on the cathode, but the
sulphion , being unstable, combines with some of the
water, and forms sulphuric acid , oxygen being set free.
Chemically inclined readers will see that the action
may be represented thus :
CuSO = Cu + SO
I.
2SO4 + 2H2O = 2H12SO4+02
II.
The nett result is, therefore, as follows :
Copper is deposited on the strip in connection with the
negative pole, and oxygen is liberated at the strip in con
nection with the positive pole, while the solution becomes
charged with sulphuric acid.
Of course, if the current is kept on long enough , the
oxygen may oxydise the positive pole, and cause it to
turn brown. There may also be a secondary action ,
tending towards a similar effect when sufficient sulphuric
acid is present to cause it. The secondary action would
be the same as that in an accumulator. However, in
ordinary cases the result will be quite different from that
stated in the paragraph mentioned. In fact, the negative,
and not the positive pole, will change colour, and , in
some cases, both wili change, making the test unin .
telligible, except to an experienced man.
Perhaps the correspondent meant to have written sul.
phuric acid instead of copper sulphate. In such a case
the result would be as he states , and , in fact, would be
a description of a test familiar to and much used by elec
A. BOOKER.
trical engineers . - Yours faithfully,
Sheffield.
High - Pressure Bollers for Model Torpedo
Boat Destroyers.
TO THE EDITOR OF The Model Engineer.
Sir , -Re boiler No. 2 in the above article in The
Model ENGINEER of March ist. In reproducing the
drawings I sent you, the artist has made a slight mistake
in putting the funnel in the drawing through the water
space of the boiler. This is not what I intended, as the
funnel is only mide fast to the combustion chamber at the
end of the water space of the boiler, and does not go through
the water space, as the reproduced drawing makes it
appear to do. Will you kindiy insert this correction ?
Otherwise an easily made and very effective boiler is, in
my opinion, spoiled by being so difficult to make, as it
appears to be in drawing shown in the article which
appeared in the issue mentioned . - Yours truly,
E.
Liverpool.
The Price of Small Bolts and Nuts.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, - I would be obliged if you would kindly
assist me, through your columns, in drawing the attention
of amateurs and the trade to the high prices placed on
small bolts and nuts for model work.
Good quality bolts and nuts can be had at any ironmon
gers for 3d. per dozen , and why should ones with hexagon
heads (even though they are better finished ) be sold for
Is. 9d. to 25. 6d. per dozen ? Just imagine the bolts, etc.,
on a 4 h.-p. engine costing 6s. to 8s. It is surely time
that some enterprising firm saw its way to offer these
articles at a reasonable price ; such a firm would be sure
of receiving the support of model engineers and metal
workers.
Even taking into consideration the limited demand for
such articles, I see no reason why they could not be re
tailed at 6d . per dozen and yet yield a reasonable profit.
Thanking you in anticipation of insertion , I am , yours
truly,
“ HEXAGON . "
Cork .
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Queries and Replies.

PRIMARY
CONDENSER

HATTERY

No.3169
Holot
5 ins. long and 3 ins. wide, every alternate sheet beir g connected
together, and a sheet of paper saturated with paraffin wax put
between each sheet of tinfoil. “ One set of sheets beirg connected to
the hammer of contact breaker,and the other set to the post holding
the adjusting screw .
(3187) Dynamo Running Hot. A. M. (Leith , N.B.) writes :
( 1) I made a 120 C.-p. dynamo some time ago, with a commutator
built up on a lignum vitæ bush , and it ran alright, although it
sparked a little. Lately Imade a properly constructed commutator,
and at the same time reduced the air gap i armature tunnel to
1-26th in . (it was 3-32nds in . at first), and since then it runsvery hot,
the field -magnet coils especially: Can you tell me the probable
cause and cure. Wben themachine is running I try a wire from one
of the brushes to the carcase of machine, but there seems to be no

leakage. The machine was out of use for some time previous to my
fitting new commutator. (2) Would you please give me the dimen
sions of a horizontal boiler for engine with cylinder 1 ins. by 21 ins.,
cut off in , stroke, 10 run at 400 revs. It is to be made of 3-16ths
in. sheet brass, and I purpose casting the ends in gunmetal; what
should be their thickness ? Will the flanges stand being made
thinner than the end ? Should it be double or single rivetted ?
How broad should the flange be ? The pressure is 60 lbs.
(1) The heating of the field -magnets may be caused by eddy
currents in the iron of pole-pieces, set up by the cogs or slo's in
armature being few in num'er and rather wide ; also if the machine
is driven at the same speed as before, the voltage would increase
with the reduced air-gap and cause more current lo flow round the
field-coils ; if this is the case, a resistance could be placed in series
with the shunt coils to bring the voltage down slightly ; (2) The
boiler should be io ins. diam , and 2 ft. 6 ins. long, the joints being
single rivetted with copper rivets, * in . diam ., 1 in. apart, lap
1 ins. wide, fanges not less than 3-16ths in. thick , ends about in .
thick. If the boiler is to be of the Cornish pattern, put in a single
flue or furnace tube, 5 ins. diam .
( 3208) Electro - motor to Weigh One Ounce. A. F. C. P.
(London , W.) writes : I desire to construct the most powerful
electro-motor possible, weighing not more than 1 oz. all told . The
speed is of no importance . Would you give me best form of
armature for the purpose, gauge of wire, winding, & c., and the
shape of field -magnets ! Ofcourse, the fittings, bearings & c., could
be made of aluminium . If there is insulated aluminium wire , would
it be of advantage ? If so , where can the wire be obtained ? I want
themotor for a model balloon ,

IVA TUTTE

2

(Attention is especially directed 10 the first condition given below ,
and no noticewill be taken of Queries not complying with the
directions therein stated .
Queries on subjectswithin the scope of this journal are replied to
by post under the following conditions:-(1) Querie dealing
with distinct subjects should be written on different slips, on
ore side of the paper only, and the sender's name should be in .
scribed on the back . ( 2) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of iheir Queries for
reference. (3) A stamped addressed envelope (not post-card )
should invariably be enclosed. (4) Queries will be answered
as early as possible after receipt, but an intervalof a few days
must usually elapse before the Reply can be forwarded . (5)
Correspondents who require an answer inserted in this
column should understand that someweeks must elapse before
the Reply can be published. The insertion of Replies in this
column cannot be guaranteed. (6) All Queries should be
addressed to the Editor, The Model ErGINEER, 37 & 38,
Temple House, Tallis Street, London , E.C.)
The following are selected from the Queries which have been replied
to recently :
(3:45 Book on the Condensing Engine. W. E. P. (Wy.
combe) writes : Can you advise me of a book that exp'ains the con
densing engine ; not applied to triple or quadruple expansion
engines, but to the simple steam engine ?
An old edition of Bourne's “ Catechism of the Steam Engine "
(about 1865) gives several examples of the simple condensing
engine, butmost modern works include all other types.
(3161) Shafting and Pulleys. T. G. (Middlesbro ') writes : I
should Le glad if youwould tellme what size of shafting, & c., for ger.e.
ral use as follows :-4 h.-p. oil enginewith two flywheels ; workshop
12 ſt. long ; required diameter of main shaft for general use; also size
of pulley on engine and on shaſt. The oily machinery I will drive at
present is a 5-in . screw -cutting lathe, with overhead shafting for
power, which has fast and loose pulleys, 6 ins. diam ., and speed .
cores 6 ins., 474 ins., and 378 ins. diam .,with cones on lathe to
suit ; required diameter of pulley cn main shaft to drive same. I
had intended to r se 2-in. steel shafting but this seems rather large,
and I am rather at sea as to size of pulleys. The shafting will run
in plummer blocks fixed to wall boxes, and I would like to know
whether any bangers will be required for a 12 ft. stretch of shafting ?
The main shaft should be al out it ins. diam ., and should have a
hanger with bearing in the centre. The pulley on engine shaft may
be 9 ins. diam ., and on main shaft 12 ins. diam . Pulley to drive
countershaft for latbe 6 ins. diam . Speed of engine taken at about
500 revolutions per minute.
(3169) Medical and Spark Coil. A. G. M. (Eastbourne)
writes : Will you kindly answer the following questions concerning
the medical coil described in The MODEL ENGINEER, June, 1899,
page 105, which I am making (1) What size bichromate cells are
required ? (2) What spark will be obtainable ? (3) Could a con
denser" be fitted to coil, and would it add to power? and, if so , (4)
Could you state how to make condenser and where to attach wires ?
(1) One pint size bichromate cells will do. (2) The spark will be
very small, perhaps not more than 1:32nd in., unless a condenser is
fitied. (3) Yes, it would increase the power and length of spark .
(4) A condenser may consist of thirty to forty sheets of tinfoil, about
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The armature should be of the ring pattern , laminated , X in .
wide, 11-16ths in . outside diam ., and in . inside diam . Wind it
in six sections with No. 30 s.c.c. wire, two layers deep. The field
magnets should be of % in . and 48 in . wrought iron , of the shape
shown in sketch , and wound with four layers No. 30 S.C.C., the two
coils being connected in parallel and in series with the armature.
The armature can be mounted between two ebonite bosses with
steel spindle, 3-32nds in . diam . The commutator can be made from
I• 16th in . brass wire, screwed into one of the ebonite bosses.
(3189) Electric Lighting Battery . “ ELECTRIC " (Gainsboro")
writes : I am thinking of making an electric light set to suit a 4 or 5
C.-P. lamp. I am going to use the " granule carbon " battery. (1 )
Will the stump ends of arc light carbons, if crushed, do for these
cells ? (2) " Quart-size cell ? --does this mean a jar to hold a quart
of the fluid besides the crushed carbon , or a quart including fluid and
carbon ? (3) About to what size should the carbon be crushed ? (4 )
Where can the oval form of porous pot be obtained ? (5) How shall
I connect 4 cells to work electric light ? (6 ) What size and kind of
lamp will be the best to use with such battery ? (5) It is stated that
a battery of 4 cells will light a 5 c..p. lamp for about twelve hours.
Does this mean that the lampmust burn continuously ? or will it be
the same if I only use it for a few minutes or hours at a time? (8 )
Will it burn continuously for several hours, if required, or is it only
intermittent ? (9) Does the battery lose strength when not in use for
sometime- a week, say ? (10) Would this battery light iwo 21 C.-P.
lamps instead of one5 c.-p. ? Also , will “ jam jars " do for the
outer jar ?
(1) Yes. (2) A quart including carbon and liquid and porous pot.
(3) About the size of rice. (4) Probably at Whitney's or the Universal
Electric Supply Co. (5) In series ; the carbon of one to the zinc of
thenext. (©) An 8 volt 2% c..p .or 5 C.-p.incandescent lamp. (7 and 8 )
The lampmay be used continuously or a few minutes at a time. (9 )
Yes, if the zinc is not lifted out of the acid . ( 10) Yes .
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( 3236) Winding for Dynamo. J. C. (Glasgow ) writes : I en.
close the sketch (not reproduced ) of a dynamo, the castings of wh ch
I bave got. I want it to run at 2000 revs. per minute . Whatever
information you can give me for winding I shall be much obliged ;
it is for charging dynamo.
The output may be 8 or 10 volts and 2 or 3 ampères . Wind the
fields with 1 % lbs. No. 22 S.C.C. wire and the armature with as
much No. 24 S.c.c, as it will hold, about 4 or 5 ozs. Wind armature
in 8 sections, each occupying half of two opposite holes and connect
up as shown by diagram , Fig. 2, p. 175, in the August issue, 1899
( 3297) Compound Engine and Suitable Boiler. H. F. M.
(Halifax) writes : What pressure of steam and size of boiler would
berequired to work atandem compound engine, the H.-P. cylinder
being 1 in . bore, and the L.P. 1 ins and 2 ins. struke ? Do you
think the diameter of L P. cylinder is large enough , and what power
would it give, also what ought the size of flywheel to be ?
A vertical boile about 10 ins. diam. and 20 ins. high, working at a
pressure of 80 to 100 lbs. per square inch. The low - pressure cylin..
der is large enough. The power at 250 revs. per minute would be
about yg b..p. Flywheel may be o ins. or 10 ins. diam .
(3409 ) Medical Coil. H. H. ( Oldbam ) writes : Will you oblige
me by answering a question or two in your valuable paper at an
early date ? Will you give a diagram showing the connections for
a medical coil to have two strengths of current, and also details for
making a condenser, coil bobbin being 3 ins. fong, 14 ins. diam .,,
wound with 22 primary, 34 secondary, four layers 22, and filled in
with 34 ?
To get two strengths fromyour coil the following method must be
adopted : Divide the secondary wire before winding into two equal
parts. Having prepared the core and wound and insulated the
primary wire, start winding the secondary in the usual way , leaving
6 ins. of the wire to project through bobbin head at a. When the
end of first half of the wire is reached, bring out (at 6), having
also a 6-in. length projecting. Now push the beginning end of the
second half of the wire through b, twisting the two wires which
secoñÁRT

( 3209) Enclosed | b.-P. Motor. W. O. H. (Higher Brough :
ton ) writes : Can you kinoly give me the sizes for an experimental
electro -motor to the following particulars ? -Motor ( enclosed type ),
h..p., 100 volts, about 1000 revs. per minute, shunt wound ; arma
ture , about 6 ins. diam . ; about 60 conductors ; also number of turns
or shunt coils,and what gauge ? I have some No. 22, if that would
do. Also size of wire on armature.
The following dimensions will answer for the enclosed motor :
Drum armature, 6 ins. diam . by 5 ins. long, having 32 slots | in .
wide and } in. deep, wound in 32 sections of 12 turns of No. 19
D.C.C. wire, two sections being wound in a pair of opposite slots.
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Total number of conduct rs, 768. The shunt coils can be wound
with 20 lbs . No. 22 S.C.c.wire. For an experimental machine the
number of conductors should be the same for a speed of 1000 revs. ,
and the slot reduced to suit the size of wire used .
(3240] Single Valve for 2 S.A. Cylinders. E. W. G.
(London W
, .C.)writes:Canyou give me a sketch showing working
of slide-valve (or piston -valve, whichever is best) for 2 single-acting
cylinders ? Valve to work between cylinders ; one valve for two
cylinders.
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You might arrange a slide valve between the cylinders, as shown
in sketch above.
( 3234 ) Steam Engine Proportions. J. W.(Burnhope) writes :
I have a cylinder 1 9-16ths ins. bore, 34 ins. stroke ;steam ports are
drilled 11-32nds in. diam. Please give size of flywheel to suit
above cylinder, and what diameter should I make the crankshaft
at bearings, and what part of stroke would it be best to cut steam
off to get the best speed and power working at about 50 lbs.
pressure per square inch ? I want to drive a suitable dynamo.
Flywheel about 15 ins, diam. ; crankshaft, in. diam . at bear.
ings; crank.pin same diameter. Steam should be cut off at two
thirds stroke .

No. 3409
come out at 6 lightly together, and re -commence winding the same
as before, and as ihough there were no break in the wire at all.
Bring the finishing end out at c. The baseboard must bave a simple
switch fitted as shown, with two contact studs at 1 and 2 , a third
stud for “ off ” position, being optional. Two terminals are also
fitted as at T and t. The beginning end of secondary. (coming
from a) is joined up to terminal T , by running the wire along
a groove cut in the underside of baseboard . Then the two wires
from 6 have their ends cleaned and are both joined to stud No. 1 .
The
finishing
end ofthesecondary
to up
No.to 2,t. and
these
Allfinally
is joined
switch -armis , joined
the screw
d , holding
wires except the two from 6 to 1, must run in separate grooves
under thebaseboard , and must not be allowed to cross anywhere or
sparks will pass from one wire to the other and the effect of the coil
have paraffin wax run in
destroyed or reduced. The grooves
to hold wires in place and thoroughlymay
insulate them. The sketch
ignores all but the secondary connections. The condenser need be
only a small affair, 20 sheets of tinfoil about 2 ins. by i in. , separ.
ated by thin sheets of paraffined paper. One sheet of paper between
each pair of tinfoil sheets; for method of making see page 63, Feb.
ruary ist , MODEL ENGINEER .
( 3452] Output of Dynamo. E. W. (Warlingham ) writes :
Could you tell me what voltage and candle power a fb..p. Water
motor would work ? Also, would a gas engine do more or less
work ? How do you charge accumulators, just connect the wires
from dynamo to them ?
Roughly speaking, a 1 h.-p. motor (whether gas, water or other
y.
capaci If
180 watts
ofH.E.
about lamps
dynamo
be employed)
force
be used.
C.-p. if
about 60
correspondwillto drivea
This will
the dynamo be more than ordinarily inefficient (and all small
are low in efficiency ) the c..p. may be anything down to,
machines
say, 30. It is, of course , assumed that the half-horse motor
actually gives an output of that power, which is not always the
case, The wires from dynamo terminals are connected direct to the
accumulator terminals, the + brush of dynamo being connected
to + terminal of accumulator.

166

The Model Engineer and Amateur Electriclan .

(3451) Spirit Blast Lamp for Model Loco. H. K. (East
Ham ) writes : Will you kindly give me a rough sketch of a lamp to
burn oil or spirit for firing boiler of 1 in. L.S.W. loco, which has
large flue with four cross tubes of ordinary firebox ?
You could easily devise a suitable lamp from the design of a
similar burner in the articles on Mr. Greenly's loco , published in
the December ( 1900) issues of THE MODEL ENGINEER, enlarging
the apparatus in suitable proportion .
(3402) Telephone Circuit . E. B, R. (Folkestone) writes : I
am anxious to make a telephone, to connect a workshop I have put
up about 20 yards away with my office. I have been studying
your little book on the subject, and have come to the conclusion for
such a short distance it would not be necessary to have primary and
secondary coils and have worked out the enclosed . Now , do you
mind telling me, in the first place, if I am right in my supposition
about coils, and secondly ifmy mode of connecting is correct ?
LINE

LINE
OR
EARTH

AVT. SWITCH

TRANSLITTER

RECEIVER
.PUSH

BELL
BATTERY

No. 3402
4101You can do without the induction coil very well for the short dis .
tance named. Your diagram (not reproduced) is not quite right,
and is needlessly complicated. Above is given a sketch of the
simplest connections for the telephone circuit you intend to instal.
B (3481) Blowlamp; Piston Speed . J. C. S. (West Croydon)
writes : I am making a blowlamp on the principle of Mr. Kidd's in
your November ist prize article, and I havemade it to hold one
piat besides air space." What alteration does it need to burn petro
leum gas ? How long would one pint burn ? Where can I obtain
petroleum of the right kind and its name ? What ismeant by piston
speed ?
If you are going to use petroleum , which is much the safest, you
had better only make the reservoir, & c ., and purchase one of the
Swedish burners (which are patent). It is difficult to make these, as
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5 ft. long by 81 ins., beam , 7 % ins. depth amidships, but am in
doubtwhether this depth would be sufficient. Would you please
give me your opinion on this point ? Also please say the most suit
able size of engine and boiler, and also pressure latter should work
at to obtain the best results .
The figures given of your intended boat seem proportional, and
you ought very easily to be able to get a good boiler in it. One
cylinder about 1 in. by 1 % ins. shoul drive it comfortably with a
4.in. propeller. As you perhaps know , if you over-do the power
developed at the screw , single screw engines are liable to cause the
boat to capsize ; therefore, you bad better by experiment (say 30 lbs.)
find the suitable maximum boiler pressure to be used . You may
have twin screws geared together. For your boiler see Mr. Pearce's
book on “ Model Boiler-making," price 6d., and choose one to suit
your requirements. For fuel see The Model ENGINEER for Feb.
ruary, 1900 , and look at the recent prize designs and correspondence
on subject of model boats. You may have a boiler to carry a lot of
water, or a water tube carrying little with a pump geared down
from shaft of engine, say 3 to 1 , to keep water up.
( 3496 ) Engine to Drive Lathe. E. M. (Wolverhampton )
writes : I wish to drive my lathe (4-in , screw -cutting) by an engine
(steam ), and shall be glad if you can let meknow which of the
following will be most suitable ? viz., 3 ins. by 3 ins., or 3 ins. by
4 ins., or 2 ins. by 4 ins. Also the size and type of boiler most suit
able . I prefer steam , as I know more about this kind ofmotor.
An engine with cylinder, 2 ias. by 4 ins., would be large enough to
drive the lathe, the engine running at about 250 revolutions per
minute. A vertical boiler, 15 ins. diam . and 2 ft. 6 ins. high, would
be suitable, For details, see page 35 of “ Model Boiler-making,”
7d . post free from our book department.
( 3498 ] Cylinder Lubrication . H. C. (Handsworth) writes : 1
see a good many engines, especially locos, in your esteemed paper
without any provision for lubricating the piston and slide-valve. I
should like to know how this is managed in small engines , say up to
1 ins. bore cylinders. Drain cocks, too , are generally missing.' Is
the condensed water supposed to be forced up the exhaust and the
lubrication supplied through the steam pipe ? Surely the cylinder
covers and steam chest covers are not taken off every time the piston ,
etc., requires oil ? How often should this take place, as I see one of
your correspondents recently said— “ Model engines as a rule suffer
from over lubrication rather than a lack of it " ?
Lubrication of slide-valves and pistons is not very necessary with
models, as there is always a great deal of condensation in the cylin .
ders unless superheated steam is used. You can generally manage
to get lubrication into the cylinders down the exhaust pipe if needed .
Our correspondent was correct, generally speaking.
( 3505) Valve Motion with Rocking Shaft. J. J. T. (Pres.
ton , Lancs.) writes : I am thinking ofmaking a model of a Midland
railway engine, about in , scale, but find that the distance
between the piston rod and the valve rod on the cylinders I wish to
use , is so great that with the ordinary eccentrics they will not go
between the wheels. Could you give me a diagram showing how
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the proportions have to be so accurate. Go to Melhuish's in Fetter
Lane and you will see all kinds ofSwedish (" Primus," & c.) burners
for petroleum , which will burn anything from } pint to 2 pints per
hour ; the smallest would suit your purpose , we think. Ordinary
paraffin oil is the right stuff to use. On your tank you will need
a filling cap and a cock to let out air to stop burner and a bicycle
valve. Piston speed is the distance the piston travels in a given
time, thus a piston running 500 revolutions per minute, with a stroke
of, say, i ft., would run at a piston speed of 1 ft. by 2 strokes by
500 revs., speed = 2 by 500 = 1000 ft. per minute .
( 3492] Model Steamer Design . H. J. F. ( Ilford ) writes : I
am contemplating building , of tin , a model single screw steamer,

Scale of inches.
Soale or feet
the slide-valves are worked when above the cylinders ? I think the
Lancashire and Yorks. engines are on this principle .
Above is shown the arrangement you mean ; American locos are
usually fitted with it. The L. & Y.R. locos are almost exclusively
fitted with Joy's gear (in which no eccentrics are needed , it being
worked from the connecting-rod ) and have no rocking shaft. We
have shown in sketch one eccentric outside the cranks; of course ,this
may be of the “ slip " self-reversing type. With inside frames link
motion is very small and difficult to fit to f.in.scale locomotives;
but you may, of course ,make the cylinders farther apart and use
link motion , the eccentrics being turned out of the solid on the axle .
You will note that when using the rocking shaft arrangement the
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eccentrics have to be in an exactly opposite position on the axle to
that when the direct action is used , and that you may vary travel
of valve by altering lengths of rockers. You may, if you prefer,
have the valves underneath the cylinder if the pipes can be worked
in satisfactorily. A sketch of rocking shaft for use with link motion
with the eccentrics in the usual position is also shown. You will
note it is rather complicated for use on 2 -in . scale locos.
( 3523) Model Locomotive. H. B. (Gothenburg) writes : I am
about to build a model1ocomotive to a gauge of 2 ins. (ofrails), ofthe
“ Atlantic " type, with drivers 3 ins. diam . The engine is intended
to pull a very heavy load. Would you oblige mewith answers on
the following questions ?– (1) I have a pair of cylinders, 74 -in . bore ,
1 -ins. stroke ; would they be too large ? or would a pair in. by
1 in. be better, and how much would the engine pull? (2) The
boiler is 24.ins. diam ., and the barrel 7 ins. long . Would twenty
14.in.tubes be suitable, or would a few of relatively large diameter be
more advantageous ? Would the boiler supply enough steam (even
when travelling fast)? (3) What pressure would you advise ? (4 )
If the connecting-rod is very long (as in the " Atlantic " type) does
it interfere with speed or power ? I will only add that I have sub
scribed
to your
paper
since
, 1900if, and
likenot
it exceedingly.
( 1) Your
gauge
(2 ins.
) is January
very small';
experienced
you Iare
in model loco work , better have 24-ins. Cylinders should be fin . by
1 in .; 14.in. diameter is too large. (2) Boiler : twenty tubes of
4 in . inside diameter is workable and very efficient, especially if they
are of thin metal, and the boiler should supply plenty of steam for
above-sized cylinders. (3 ) Pressure , 20 lbs. Tractive force would
be to 34 lbs., and would pull two or three trucks weighing : lb.
each.. (4) Connecting-rod : length , within limits not at all detri
mental.
( 3604] Wimshurst Machine ; Reversal of Current.
R. R. B. (Bridlington ) writes : Last year I constructed a six-plate
Wimshurst machine for r -Ray work . It has six ebonite plates,
19 ins. diam . with sectors 3 ins. long , on each plate ; no Leyden jars ;
spark gap adjuster. On completing the machine, it gave a 3-in .spark ,
vìz. - 1 % ins. at each end of spark gap . It acted splendidly, and I
radiographs of hands ; the hands 6 ins. from
got somemagnificent
tube ; special Imperial plates, 90 seconds exposure. At the end
of six montbs the machine absolutely refused to work , It was in a
warm dry room . Two of the plates reversed ; I give sketch to show
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what I mean . The plates (Nos. 4 and 5) gave a glow on collection
points on the side of machine that the other four plates were giving
brush and the opposite effect on the other side of machine. The
belts were correct open and crossed so as to cause the plates to
travel in opposite directions. The two reversed plates, of course,
neutralize the efficiency of the other plates, and I cannot get the
focus tube to glow at all. Can you tell me the reason for this
reversal, and the remedy for it ? I can quite understand the whole
machine reversing its action, but I cannot see why two individual
plates should reverse, and moreover remain reversed in relation to
the other plates, even when the machine reverses its action alto
gether. I have spent a great deal of time in the construction of the
machine, and I should be very grateful if you can assist me in
putting it right. I have thought of substituting glass plates for
the ebonite ones, thinking that the ebonite may have deteriorated in
some way. The last time I tried it only one plate reversed, viz :
No 5 ; as this travels on the same boss as No. 4 , it is evidently no
fault of the bands being wrongly placed. This defect I have never
seen mentioned in all the books I have studied on the Wimshurst
machine, and it is a matter I should very much like to see discussed.
Your enquiry has been referred to Mr. Wimshurst, who has kindly
suggested the following : -- The trouble seems to arise from an acid
deposit upon the discs caused by exposure of the vulcanite to the
light. The discs should be removed and thoroughly washed, first
in water containing a little washing soda, and then fresh water , and
afterwards dried with a clean cloth ; then all will work well. A
repetition of the trouble might be avoided by painting the inside of
the glass case with black varnish in order to exclude the light. The
sectors might, with advantage, be made 4 ins. long and 36 in . at the
greatest width .
( 3563) Travel of Valve ; Coiled Brass Springs. A. F. H.
(Flint) writes : (1) Could you tell me the travel of valve for a f-in .
bore cylinder when the lap of valve is 1•32nd in. and bridges and
ports 1-16th in , wide ? (2) Also how 10 temper coiled brass springs ?
(1) The travel of the valve is usually the amount of the port
opening + the lap x by 2. The port opening (i.e., the amount the
valve allows the steam port to open) for your f-in. bore cylinder had
best be 1-16th in ., therefore the travel of the valve will be 1-32nd in .
(lap ) + 1-16th in. (port opening ) X 2 = 3-16ths in. For slide-valve
questions (to
see scale)
our Handbook No. 2, and when in like difficulty make
enlarged
Brass can
working wood or paper models.
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not be tempered ; this is the property of steel only ; but you can
harden it by hammering or otherwise " working." . Coil your brass
springs from hard -drawn brass wire - wire which has not been
annealed .
(3573) Leclanche Battery Exhausted . F. H. F. (Leigh)
writes : I have a battery composed of four Leclanché cells wbich
refuse to give off any current. Do you think that the porous pots
want recharging ? If so , please say with what I must recharge
them . I put new solutions of sal ammoniac to them only a month
ago. The porous pots are only three years old .
'It is fairly evident that the contents of the porous pots are ex
hausted . This may be due to very hard and continuous work, or to
the fact that the cells were of bad construction to begin with . It is
not worth the trouble of recharging old porous pots ; new ones are
almost as cheap to buy complete as the necessary chemicals for re
charging old ones .
Queries from the following readers have been received up to the
time of going to press, and will be answered in rotation. Queries
received after this time and up to the date of issue will be notified
in the samemanner in the next issue :
W. J. K. (Hungerford ), V. B. F. (Malmesbury), A. W. J. (East
Finchley), T. M. (Pudsey), F. W. S. (Hull), J. M. H. (South
Shields), L. S. (Ilkeston) G. H. J. (Carnarvon ), H. R. H. (Tre
degar), H. M.(Nutfield ), W.M. (Sheffield ), H. T. (Ilford), D. S.
(Edinburgh), A. A. (Edgware Road), A. P. (Liverpool), J. H. (Col.
wyn Bay), T. L F. (Stroud ), D. W.(Streatham ), S. E.M.(Framling .
ham ), B. K. W. (New York ), J. Ť . R. (Ealing), R. B. (Heaton ),
C. F. (Devon), S. T. (Cheltenham ), G. s . (Brighton ), W. M.
(Glasgow ), V. E. E.G. (Victoria ), C. J. (Leigh), H. c . (Auckland),
A. G. (Genoa ), S. A. (Satton ), P. H. H. (South Kensington ),
H. R. Š. (Streatham ), J. W. S. (Sheffield ), J. W. D. (Kingsland),
A. W. (Barrow ), E. H. (Forest Gate ), C. Ć . H. (Kirkcaldy), W. H.
(Leeds), A. C. (Liverpool), J. W. W. (Birchington), C. H. (Crow
borough), E. W. S. (Downton), G. S. W. (Bloomsbury), E. J.
(Earlstown). A. R. (Glasgow ), P.M.(Maidenhead), A. C. (Aber
deen ), A. V. (Chiswick ), É . H. P. (Clontarf), J. E. G. (Paisley),
H. L : (Darlington ), S. & T. (Stoke-on - Trent), T. G. (Folkestone),
S. C. (Dulwich), A. W. S. (Finsbury), A. E. G.(Brixton), A. A.
(Brighton ), A. W. N. (Glasgow ), W.M.(Birmingham ), W. P. (Cork ),
H. B. (Clapton ), B. R. (Darham ), c . W. C. (Surrey), H. L C.
(Blackpool), O. M. B. (London ), T. H. D. (Chelmsford), W. H.
(Tooting), W. E. (London), A. H. D. (Neatb ), A. F. B. (Glasgow ),
S. W. G. (Finsbury), C. F. K. C. (Redhill), W.A. G. (Manchester),
J. T. W. (Glasgow ), R. ?. Ç . (Surrey), J. H.(Manchester), G. T. L.
(Dublin ), J. H. s. (Birmingham ), T. E. B. (York ), A. H. S. (Gal.
way), A. E. F. (South Shields), H. B. (Cardiff), J. McN . (Water
ford), W. M. (London ), H. S. (Sandy), T. H. W., F. W. S.
(Dublin ), W. T. (Jarrow ), H. H (Witton), W. C. H. (Durham ),
L. C. H. (Leeds), H. C. D. (Holloway), W. H. B. (Kingsland),
J. P. S. (Charlton ), A. U. J. (Edinburgh).

Amateurs' Supplies.
( The Editor will be pleased to receive for review under this
heading, samples and particulars of new tools, apparatus
and materials for amateur use.)
Draughtsmen's Supplies.
A very useful paper supplied by Messrs. A.G. Thornton , 68, St.
Mary's Street, Manchester, is that which they denominate “ trans
parent skin drawing." It has a parchment-like texture, is trans
parent enough to be used for tracing or copying by photo processes,
yet is tough and stiff enough for the original drawing. We find it
takes ink and pencil satisfactorily and rubber does not seem to affect
the surface ; this paper is also sold at a very cheap rate indeed.
The flexible curves supplied by the same firm are an excellent idea .
They are, of course, adjustable to make any curve required , and
only those who know the very serious limitations of even a full set of
French curves will fully appreciate these newer curves. THE
MODEL ENGINEER should be quoted in correspondiog.
For Electric Light Users.
One of the minor troubles arising from the use of electric light
is minimised by a new production by the Universal Electric Supply
Company, 47, Crosscliffe Street, Moss Side, Manchester. It is
known as the “ Facile " electric shade remover, and the object is
to avoid the breaking of electric lamp shades when fixing or remov
ing them .
“ Dunalastair No. 3." .
Readers who are contemplating the construction of a model of
this fine engine will appreciate the following list, which includes the
names of firmswho are able to supply suitable castings and parts :
DRAKE & Co., 4, Balfour Street, Bradford .
Geo . GOODMAN & Co., East Hayes, Bath.
M. S. Don, Goudhurst, Kent.
C.W. Tranter, Ton- y -pandy, Rhondda.
F. SUMMERS, 88, Cecil Street, Waver tree, Liverpool.
Emery Wheel Fittings.
The Best Steel Tool Company subnit for our inspection photo
graphs of their sets of emery wheels and fittings for amateurs. These
are supplied in three sizesat low prices, and purchasers can either
obtain the wheels separately , or complete sets of castings for the
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machines in the rough or part finished. The firm will be pleased
to forward full particulars and photographs to all readers mention.
ing The Model ENGINEER , and enclosing fd. in stamps. The
address of the Best Steel Tool Company , is 94 , Mile End Road ,
London, E.
A h.-P. Gas Engine .
This engine has been specially designed so that it can be con.
structed by any amateur having a lathe of 8 ins. swing (4.in. centres)
and when finished it will be a good and serviceable machine . The
only parts which cannot be finished on the above sized lathe, are
the flywheel and the planing of the bedplate. Instead of having
a cast cylinder, this engine is formed with a cylinder liner of
seamless drawn steel tubing, thus obviating the necessity for boring
out in the lathe. The outer casing of the cylinder forming the
water jacket, is made from seamless brass tubing which fits on to
cast-iron collars. The flywheels are placed between the bearings
of the shaft and are connected together by the crank pin , thus form
ing part of the crankshaft. This saves the turning up of a forged
or cast-steel crankshaft, which is not an easy task for theaverage
amateur. The thrust of the explosion in the cylinder is delivered
direct to the flywbeel by the connecting.rod, and the corresponding
reactive back thrust between the cylinder and the bearings is
taken by the two steel side-rods. This brings all the strains of
the engine in a direct line . Themaking of the complete engine is
fully described in the book- " Gas Engine Corstruction,” which
was favourably reviewed in this paper for October ist, 1900. All of
the work - from the pattern making to the final adjusting - is exbaus
tively explained and illustrated byphotographs ofthework in progress
on the lathe, &c. The castings of the engine are made from metal
patterns and are smooth , true, and easily worked . The bearings
and valve castings are cored out so as to minimise themachi
ne work.
Either the vertical or horizontal types may be had. The design
is mainly due to Mr. Arthur J. Weed, who has just been elected
to the presidency of the American Society of Model Engi.
neers, and has had a large experience in amateur and pracrical
mechanics. His partner, Mr. Henry V. A. Parsell, jun., is an elec
trical engineer whose fine laboratory we hope to be able to illus
trate to our readers in a future issue. Messrs. Parsell and Weed
conduct the Franklin Model Shop at Nos. 129-134, West Thirty
first Street, New York City, U.S.A., where they will be glad to
have all interested amateurs call upon them and to show them their
castings and models.
Correction .
OIL ENGINES. By A. H. Goldingham . - Will readers please
note that the price ofthis book , reviewed in our March 15th issue,
page 138, should be six shillings and not 6d. , as stated ?

Catalogues Received .

Drake & Co., 4, Balfour Street and St. John's Works, Paley
Terrace, Bradford. -A circular from Messrs. Drake & Co. ( who have
taken over the business of the Model Supply Company in its
entirety) announces particulars of the sets of parts they are supply
ing for building the fine Caledonian Railway model now being
described in our p ges . As already stated, this form is open to
supply the parts on an instalment plan at no extra cost to the pur.
chaser, who will doubtless find the method exceedingly convenient.
Thecircular alluded to will be sent post free to any reader mention.
ing THE MODEL ENGINEER.
Stevens'sModel Dockyard, 22, Aldgate, City, London , E.
This well-established firm issues an illustrated catalogue, which in.
creases progressively with tach new edition. The latest is now
before us, and a list which has reached its 72nd edition is worth
more than a passing glance. It may indeed be said that within its
seventy pages may be found examples of engineering and electrical
models of every variety and in many degrees of finish and expense
or cheapness, as the case may be. A large section is devoted to
model yachts. Steamers andelectric launches, and all the multi
farious parts of these , form another ample division. Model loco
motives and vertical, horizontal, beam , launch, and other engines
and boilers help to fill the pages. For model railway owners ,
carriages, trucks , signals, and numerous accessories abound. It is,
in fact, impossible to enumerate the variety of goods herein cata.
logued and priced. Many readers will be glad to know that one
section is devoted to chemical cabinets and apparatus, and even
photography and " phonography " are represented. We may as
well draw attention to the fact that readers can obtain fro
m Messrs .
Stevens's small B.A. and other screw taps, iron rails and crossings,
or work done to drawings and instructions . This very compre
hensive catalogue, which, we are informed, contains over 450
original engravings, will be sent post free to any reader of THE
MODEL ENGINEER who sends 3d. in stamps.
Smith & Dowse, Isleworth Ironworks, Isleworth , Middlesex.
The “ Empire " oil engine, of wbich a descriptive circular is to
hand from this firm , is intended for use in motor cars and launches.
It is made in four sizes, water-jacketted, and has either electric or
tube ignition . The fuel employed is petrol. Messrs . Smith and
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Dowse supply the engine finished or in parts, and also make any
special parts of cars to order. Readers should mention this journal
when corresponding.
H. Edwards, Shrubs Hill, Sunningdale, Berks. — This is a price
which
list of “ Leghorn " fittings and sundries for incubator making,
will be useful to readers who are interested in chicken rearing on a
small or large scale. Correspondents should enclose a penny stamp
and mention THE MODEL ENGINEER.
The Motor Power Company, Ltd., 14, Regent Street, S.W.
- A very neatly produced list ofmotorcars and cycles of some of the
best makersissent out by this firm who have secured selling rights
of the Napier, Panhard, and Ariel cars and cycles. These are all
reliable vehicles of considerable standing.
Geo. Goodman & Co., East Hayes, Bath . - Messrs. Goodman
and Co. have adopted a somewhat novel feature in issuing their
price lists in two degrees of quality. Considering that many ama
teurs take a just pride in filing their catalogues for reference, we
consider this step a good one, as such customers will willingly pay
the slight differencein price. We may fairly say, however, that
both editions are well-printed, natty little productions, the better
one having a stiff cover and art paper. The contents are of special
interest to MODEL ENGINEER readers, as the firm makes a point of
supplying castings and parts
models, &c. , described in these
pages, and such goods appear to be generally low -priced. We may
mention the fact that Messrs. Goodman propose putting parts for a
cheap planing machine on the market, and they invite corre
spondence onthis point. The lists are sent post free to readers on
receipt of a penny or three half -pence in stamps, according to which
list is desired.
Ford & Co., 55, Market Street, Stalybridge.-The list issued by
this firm coatains twenty pages, in which are to be found prices and
particulars of dynamos and motors, accumulators, coils, lamps,
water-motors, gas and oil engines, motor cars, &c. ' This forms a
very comprehensive election ,and will be of use to many readers.
The price of this list is ad . to readers who mention THE MODEL
ENGINEER
The British Modelling and Electrical Company, Leek,
Staffs.--The tenth edition ofthis firm's catalogue is agreat advance
over previous lists, being very handy in shape, well-printed, and
having numerous photographic illustrations in addition to the more
usualengravings. Practically all classes of model engines, dynamos
and motors are listed, and each class is represented by a variety of
models. Model engine builders are well catered for, castings and
parts being supplied for most of the models shown, including verti
cal, horizontal, marire and locomotive engines, gas engines,
steamers, dynamos, motors, and boilers. A special motor is that
designed for propelling model boats, and this is made in four sizes
for different sized boats, from 2 ft. to 6 ft. long. The above list will
besent to any reader on receipt of two pennystamps.
Brearley & Stevenson , 63, St. Paul's Road, Shipley. - Messrs.
Brearley & Stevenson rightly pride themselves on the manner in
wbich they have produced their preliminary price list of castings
and parts for their modern type
model engines. This list bears
on the front page an excellentof
illustration
of one of the engines,
printed realistically in blue and black on fineart paper. It is worth
any reader's whileto obtain a copy , which will be sent on receipt of
a penny stamp for postage.

Notices .

The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bear the sender's nameand address. It
should be distinctiy stated, when sendingcontributions, whether
remuneration is expected or not, and all MSS. should be accom .
panied by astamped addressed envelope for return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 68 per
annum
Order. , payable in advance. Remittances should bemade by Postal
Advertisement rates may be had on application to the Advertise.
ment Manager.
How to ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatus andprice lists, &c., for review ,to be addressed
to The Editor, " The Model Engineer," 37 & 38, Temple House,
Tallis Street, London, E.C.
All correspondence relating to advertisements to be addressed to
THE ADVERTISEMENT Manager. “ Tb Model Engineer," 37 & 38,
Temple House, Tallis Street, London, E.C.
All subscriptions and correspondence relating to sales of the paper
tobe addressed to the publishers, Dawbarn & Ward, Limited ,
6, Farringdon Avenue, London, E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 12, Cortlandt Street, New York, U.S.A., to whom
all subscriptions from these countries sbould be addressed.
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A Novelty in Locomotive Design .
NE of the fastest and most powerful model loco.
ONmotives for its size that has yet run on the track
belonging to the Society ofModel Engineers, was
designed and built by Mr. F. Śmithies, of Watford , who
is a member of the Society. The accompanying illustra
tion will give a good idea of its features of construction .
The boiler is a plain tube, 3 ios. diam . and 8 ins. long,
with an extended smokebox, and works at a pressure of
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which is placed between the frames, the slide-valve being
operated by a single slip eccentric for running in either
direction , The total length of engine over buffers is
1672 ins.
The four coupled driving wheels are 24 ins. diameter,
and the leading wheels are 1/2 ins. diameter, the axle
running in a poney truck, the side movement being con
trolled by springs. The small size of the driving wheels
enables the engine to start a load easily when once over
the dead centre, and it will soon pick up a speed of 6 to
7 miles per hour, showing the advantage of a high piston
speed formodel locomotives.

F
S LR
"brass water tubes

Cojufing

Spirit
Tank

SINGLE-CYLINDER MODEL LOCOMOTIVE. BY MR. F. SMITHIES.
30 to 40 lbs. per sq . in . It is very high-pitched, to give
The engine will haul a load of three bogie cars, loaded
room for the lamp underneath , which burns methylated
to a total weight of 38 lbs., and when doing work of this
spirits, and owing to the boiler having no interral firebox
kind, the puffs of exhaust steam are very sharp and dis .
or tubes, it can hold sufficient water for a run of one and
tinct, and remind one of the three cylinder compoundson
a quarter hours without a stop round a circular track .
the North Western Railway when running at full speed .
The efficiency of the heating surface of the boiler is greatly
Mr. Smithies has also built a single - driver leading bogie
increased by three small water tubes projecting on the
model on the same principle, and this has proved equally
under side, as shown in the drawing .
successful in working and rather faster in running, having
Friction is reduced to a minimum by employing only
achieved a speed of 8 miles per hour on a straight
track .
one slide -valve cylinder, 58.in. bore and i-in . stroke,
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The Society of Model Engineers .
London .
HE nextmeeting will be held on Thursday, May 2nd ,
TH at 7 p.m., at the Memorial Hall, Farringdon
Street, E.C. Mr. Henry Greenly will lecture on
“ The Principles of Model Locomotive Design,” illus
trated by lantern -slides and original drawings .
THE LIBRARY.
Will members please note that in future the library
of the London Society of Model Engineers will be
situated at the new editorial offices of THE MODEL
ENGINEER, 37 and 38 , Temple House, Tallis Street,
E.C. (close to Ludgate Hill Station ), and all communica
tions to the librarian should be addressed there ?
MODEL STEAMER RACES.
Saturday, April 20th , has been fixed for the holding of
model steamboat races at the Northampton Institute,
Clerkenwell, London, E.C., and all members who pos
sess model boats are requested to communicate with the
Hon . Secretary before the above date . The races, as
already announced , will take place in the swimming bath,
which has been kindly put at the disposal of the Society
of Model Engineers by the authorities of the Institute .

Provincial Branches.
Birmingham . — The first ordinary meeting of the
Birmingham Society of Model Engineers was held on
March 7th , at the White Horse Hotel, Congreve Street,
under the chairmanship of Mr. G.Martin . The branch
looks fair to be a great success, as between thirty and
forty members and visitors were present, and several
new members enrolled. After the minutes of the pre
vious meeting had been read and adopted, the general
business was transacted .
Mr. Henry Lea , M.Inst.C.E., gave a carefully -pre
pared paper on " The History of the Locomotive,” which
was made exceedingly interesting by well-chosen lantern
slides, some of which showed Mr. Lea to be an enthu
there was not time
siastic model locomotive builder.
for a discussion, Mr. Lea has kindly consented to show
the slides again at the next meeting, to be held on
March 21st, at 7.30 p.m. Also a model of a very early
type of engine, which was much admired by those
present.
Mr. H. G. Fabb proposed a vote of thanks, which was
heartily seconded . The meeting terminated at 10 o'clock.
The following meeting was held at the White
Horse Hotel, on Thursday, March 21st, Mr. George
Martin in the chair. Twenty -two members were present,
and seven new members elected . After the minutes of
the previousmeeting had been read and the general busi
ness transacted, a very interesting discussion took place
on “ The History of the Locomotive ,” being the paper
read at the previous meeting by Mr. Henry Lea,
M.Inst.C.E. A vote of thanks was passed to Mr. Lea
for having kindly shown lantern-slides that evening.
Mr. W. Clarke showed a fine model boiler in course of
construction for N.E. loco , which was much admired by
members.
A good collection of models will be displayed at the
BingleyHall Exhibition in conjunction with the Edgbaston
Yachting Club.
The next meeting will he held on April 18th , when a
paper by Mr, J. H. Robottom will be read , entitled
Dynamo Electric Machines, History - Construction."
This paper will be discussed at the nextmeeting, May 2nd .
-Thos. H. Cooke, Hon . Sec., 117, Bevington Road,
Aston , Birmingham .
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Sheffield . The March meeting of this branch took
place on Monday,March 11th , at the Y.M.C.A., Fargate.
At the previousmeeting , Mr. Renton suggested that the
members should combine and build a model of some de
scription between them . As a result of this a meeting
was arranged at Mr. Shaw's house to consider the matter
further. At thismeeting two designs were produced - a
very neat overtype dynamo by Mr. Dodd, and a petrol
engine by Mr. Renton. The general arrangement of the
latter was that of the 24 De Dion tricycle motor ; but
the cylinder and combustion chamber were water
jacketed, and as it is intended for stationary purposes
the form of the crank case was modified , and it was of
cast-iron. Various modifications of details were dis .
cussed, and it was finally decided to build one from Mr.
Renton's design , after he altered a few details which he
promised to do.-C. E. SQUIRE , Hon. Sec., 401, Stani.
forth Road, At
liffe, Sheffield .
Cork . - A new branch of the Society of Model En .
gineers has been formed at Cork . Mr. Percival Marshall,
A.I.Mech. E., has been elected a vice-president of same.
The actiog officers are : - Robert Peatson , C. Connell, T.
Evans (committee ); F. E. Burrowes (hon. treasurer ),
P. J. Tobin (hon. secretary). Intending members
should communicate with the Hon . Secretary at 14 , St.
Patrick's Place, Cork .
Bradford . - The fortnightly meeting of this branch
was held at the Coffee Tavern , Tyrrell Street, Bradford.
The chair was occupied by Mr. A. P. Drake. After the
minutes of the previous meeting had been read over and
passed , Mr. Williams (of Messrs. Kingscote Bros. and
Williams, of Patricruft, Manchester) exhibited one of
their 72 h..p. model high speed electric light or launch
engine and boiler. ' Mr. Kingscote had the engine under
steam and driving a dynamo,which was tested as to speed
and power. It was all highly appreciated by the mem
bers. Mr. Kingscote also lectured on machining parts
and setting slide-valve and governors. He also showed
a set of castings for the same, partly machined . Mr.
Holmes showed part of a 3 -in . Anglo - American lathe.
Mr. Wilson then proposed a hearty vote of thanks to
Mr. Kingscote for coming from Manchester and exhibit
ing his highly -finished models, and the way he had so
clearly explained the working of the parts, and hoped to
see him back at Bradford in the near future with his
double-cylinder electric light engine. Mr. Pell seconded
the resolution, which was passed unanimously . The
meeting closed at 10.30 p.m. The next meeting will be
held at the usual place and time on Monday, April 15th ,
1901. - JAMES H. LAMB, Hon. Secretary , Holly Bank ,
109, Rushton Road, Thornbury, Bradford.
To Aberdeen Readers.
A movement is on foot in the “ Granite City " to form
a branch of the Society of Model Engineers. Readers in
the district will do well to communicate with Mr. James
Spence, jun., 23, Rubislaw Terrace, Aberdeen , with a
view to getting the branch started.

A PONDEROUS-LOOKING six -coupled bogie goods en .
gine with inside cylinders, outside frames, and Belpaire
firebox, has been built by the Great Western Railway
Company at Swindon . The six -coupled wheels are
4 ft. 8 ins. diameter with outside bearings. The cylinders
are 19 ins. diameter by 26 ins. stroke, and the boiler con
tains 387 tubes, and is constructed for a working pressure
of 170 lbs. The smokebox is extended, and the cab is
the full width of the footplate. The sandbox forms a
saddle on the boiler barrel. Our contemporary, the
Engineer, is of opinion that the whole can certainly not
be considered handsome.
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ASWonderful Clockwork Model.
' HERE has recently been exhibited , says the Golden
hy
of a small house constructed of copper and bronze,
It was the work of I. M. Goldfadoff, a Russian clock
maker. The façade, which was 5 ft. in length and 3 ft.
6 ins. in height, represented a Russian railway station ,
with its telegraph office, stationmaster's office, ticket
office , and even a buffet. Opposite the station there was
a garden, with fountains, trees and flowers, and surround
ing the garden a railway, with gates, semaphores, lubri
cator's box, water -tank, & c. In the cupola that sur.
mounted the station was housed the clockwork mechanism .
This, in the first place, controlled several dials that indi .
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conductor of the train whistled , the locomotive responded,
and the train left the station . There were passengers in
the cars who seemed to be making their farewells from
behind the curtains. After the lubricator had re- entered
his box the gates closed and a gendarme upon the plat .
form made a military salute to a portrait of the Tsar,
which was unmasked by a dial , while at the same time
an invisible orchestra played the Russian national hymn .
Finally , the stationmaster re -entered his office, and all
this little world relapsed into quiet.

A New Use for the X -rays.
SCIENTISTS and physicians throughout Europe are in .
terested in a discovery made by Dr. Ottolenghi, Pro .

FSLR

le

MR. F. SMITHIES SINGLE - CYLINDER MO A EL LOCOMOTIVE.

cated the time at various points of the globe, the season,
the month, the day, and the phases ofthe moon, and, in
the second, a system of pulleys and wheels that gave life
to the station once a day. When noon sounded a lever
was set in operation and the telegraphers, who were
bustling around their office, received the announcement of
the arrival of a train. A guard rang a bell, a whistle was
heard , and the train entered the station. It stopped at
the tank to take on water, while the red disc of the sema
phore gave place to a green one in order to protect it.
The stationmaster came out of his office on the platform ,
the lubricator examined the axles of the car -wheels, and
the passengers, who had come out of the waiting room,
passed in front of the ticket office . The guard rang the
bell three times, and the train , announced at the following
station by the telegraphers, got ready to start again. The

( For description see page 169. )

fessor of Medical Jurisprudence at the University of
Siena. While experimenting with Roentgen rays, Dr.
Ottolenghi thought that it might be possible to use them
effectively for the purpose of ascertaining whether a per
son was actually dead or simply in a trance, and he at
once determined to make the test. He discovered that
while it was easy to apply the rays to the lungs of a per
son who was alive or in a trance, it was extremely diffi
cult — indeed , practically impossible — to apply them to
the lungs of a person actually dead . The reason was
that some intervening obstacle prevented the rays from
penetrating into the body. Over and over again he
made a test of this kind, and in each case the result
was the same. He suggests that, as this test can easily
be made by any physician, it should in future be em .
ployed in all cases where doubt exists of death,
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Cycles and How
struct Them

to

Con

.

By T. H. Hawley.
( Continued from page 150.)
IV . - BRAZING .
HE term brazing is commonly used to define the
THE
joining together of articles of iron or steel by
means of brass solder or spelter, usually by aid of
the blowpipe, but the term hard soldering would more
correctly describe the process. This, however, is of no
moment in considering the practical work , and the con
ventional term will be adhered to .
To those conversant with ordinary soft soldering,
brazing will not prove difficult. In each case the opera
tion is similar, differing only in degree, and in the mode
ofapplying the heat.
In each case it is necessary to heat the body of the
work up to the melting point of the solder employed . In
soft soldering, this heat may be conveyed by the copper
bit ; but in hard soldering or brazing a much higher
temperature is called for, and this in actual practice can
be attained only by the aid of the blowpipe, though it is
quite possible to braze some joints on the smith's hearth ,
or even in a common fire.
Iron and steel, however , if subjected to too great a
degree ofheat may be burnt- i.e., ihe nature of the iron
or steel is altered by robbing it of some of its chemical
component parts ; and in the case of tubular work , such
as a bicycle or tricycle frame, this overheating might
prove fatal to the life of the machine, if not to the rider.
In cycle work , therefore, skilful brazing is of vital
importance ; for the walls of the steel tubes are so thin ,
and the whole factor of safety so low , that there is no
room for “ burnt ” or badly brazed joints. To watch a
skilled operator it would appear the very easiest ofmatters
to successfully braze a joint, but the uninitiated looker-on
is unaware of the many nice adjustments of heat and the
manipulation of fuel needed to bring about the desired
result.
The art of brazing, therefore, does not consist so much
in themere joining of the two pieces, but in so doing the
job that it shall be a sound joint made at the lowest
possible heat, and leaving the work as clean as possible
and in the desired position relative to the adjoining parts.
There is no mystery whatever about brazing ; if the
objects to be joined are correctly fitted , the surfaces clean ,
and the whole heated to the necessary degree to melt the
solder , then in the case of the most simple form of joint,
the novice may make a sound job, but in dealing with
light gauge steel tubing the conditions call for no small
degree of skill, for the various parts to be joined are of
unequal thickness and weight, and there
danger of
burning the thin tube before the requisite heat has been
imparted to the thicker portion of the work. Then , again ,
it is necessary in the class of work under discussion that
the tubes shall retain their position and form straight lines
when the work is completed, for unless this be assured at
each step the sockets connecting the remaining portions
of the frame will not be at the correct angle ; or, on the
other hand, if the sockets themselves are at fault in the
boring, then the tubes when raised to a red heat will take
a “ set ” to conform to the angle at which the socket has
been bored .
It is, of course, impossible to convey a thorough know
ledge of such a subject by mere words, or rather, no
amount of instruction and theorising can take the place
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ofactual practice ; butmany of the numerous pitfalls may
be pointed out, and an average amount of common sense
should enable the inexperienced worker to make a suc
cessful job by carefully studying instructions.
The solder or spelter used in brazing may take various
forms, according to the nature of the work . It differs
from soft solder in that it is composed of brass , which re
quires a greater amount of heat. The exact proportion
of copper and tin or othermetals need not be entered into
here , as the text books give tables of mixtures suitable
for various work ; but for our particular work suitable
solder may be purchased from any of the cycle factors,
and it may take the form of granulated spelter, round
wire, flat ribbon, or stout square rod, and it is usual to
have each form at hand so as to suit theparticular job. In
some forms of joint the tube is " loaded " with a charge
of the grain spelter, with which is mixed the flux, and
when sufficient heat is applied the flux melts first and the
spelter quickly follows, flooding the joint with themelted
brass . But in some forms of joint the opening through
which the solder must enter is of such formation that the
flow must be induced, and it becomes necessary to ply
the joint with the flux until it is seen that it is thoroughly
permeated or soaked , when the heat is increased, and the
brassmelts and follows the flux. So that, in place of
grain spelter, which is apt to fall away from the work ,
round or flat wires — termed “ filling wire ” -is used , by
wrapping it spirally round the tube at the socket
mouth , or by melting the stout rod at the socket-mouth
in the manner of using sealing-wax. Experience alone
can teach the best form of spelter for any particular
joint, and then the skill of the workman has much to
do with this ; for a skilled brazier will make a sound,
clean joint with quite unsuitable materials.
Tbé Aux commonly used for brazing operations is
borax, though there are other and preferable fluxes for
certain works ; the borax should be pure , and is better
purchased in the lump than in the powder, though it
must be powdered for use. The powdered borax is mixed
with the grain spelter for certain joints thatmay be loaded
inside, or it may be mixed with water to form a paste the
consistency of cream for others. Even the dry powdered
borax, however, contains a certain proportion of moisture ,
and on heat being applied , it swells up into a white froth ,
lifting the spelter with it, and on outside joints is apt to
be blown into the hearth by the blowpipe - consequently ,
it is better to roast the borax on a shovel before using,
and to powder it again after this operation. In cases
where the wet paste is used, the conditions are different ;
for example , in brazing a “ liner ” inside a tube end, the
tube end and liner may be dipped into the liquid borax
and placed on the fire to be heated slowly ; this merely
provides an initial charge of flux and the moisture is
gradually driven off, the further charge of borax and
spelter being added as the heat is increased , and in fac.
tory practice , where a number of similar joints are to be
treated in rotation , it is general to smear the joints with
the wet borax and allow the work to warm on the hearth
whilst another joint is being brazed , thus expelling the
moisture by evaporation .
'The third method of applying the flux is by means of
an iron spoon or rod, or by the filling wire itself. A
piece of 4 or 5-16ths in . iron or steel rod, flattened at one
end, will form the spoon ; this is then held in the fire or
blowpipe flame until red hot, and dipped into the pow
dered borax, which will adhere, and at the same time be
roasted on the spoon ; themouth of the socket is now
stroked repeatedly until the borax is seen to melt and
flow into the joint. It is usual to have on the brazing
hearth two shallow tins, one containing borax only, and
the other borax and spelter mixed, so that when the
work is approaching the brazing heat, the spoon may be
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dipped into the mixture, and the spelter will be conveyed
along with the borax. The brass rod or filling wire is
used in the same way: a length of, say , 20 ins. is cut off,
and the heated end is dipped into the borax, and with
this the joint is plied until it is seen that the borax is
flowing freely into the joint. The heat may then be in .
creased until the melting point of the filling wire is
reached .
Now , after the joint is completed , it will be found that
any borax which may have flown outside the joint, is set
bard like glass, and is difficult to remove, and very rough
on files, so in the first place every care should be taken
to prevent the borax from going anywhere but just where
it is wanted— i.e., into the joint, although this cannot
always be done, and in the second place, on removing
the work from the hearth , and whilst it is still at a red

placed to the hand that a nice graduation of gas to air is
obtained, and a very little experience will teach the
correct mixture by the appearance of the flame.
If the flame is smoky and yellow , there is too much
gas in proportion to air, and the flame is of low power,
due to imperfect combustion ; if, on the other hand , the
flame is very blue and scanty , there is insufficient gas,
and the flame is starved. The hottest part of the flame
is where the blue merges into the yellow . The character
of the flame may be varied by the size of the outlet or
nozzle, thenozzles being frequently made ir terchangeable,
so that a sharp, well-defired flame, or a large, spreading
flamemay be produced , accordingly as the work in hand
demands exact location ofheat, or the general heating of
the whole mass.
The generally accepted proportion of gas and air is
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EXAMPLES OF BRAZED JOINTS.
heat, the joint should be vigorously scoured with the
brazing brush (a brush formed of steel wire), and if taken
in time most of the scale and borax will be removed .
Scaling or oxidation of the surfaces will be a stumbling.
block 10 the beginner, and such a condition is to be care
fully avoided, for the tubes are so thin that their strength
may be seriously impaired by undue scaling, to say
nothing of the trouble of filing up and cleaning.
This scaling is caused by the great affinity existing
between the red hotmetal and the oxygen of the atmos
ptere. The prevention of scaling lies in the perfect com .
bustion of the gases burnt in the blow pipe, and the con
tinuous application of the heat, so that once the action of
the blowpipe is commenced, it should be continued until
the joint is completed .
The blow pipe itself need not be described in detail.
The iype most commonly used for cycle brazing pur
poses is ötled with a lever operating the gas valve so

8 parts air to 1 part gas, but as the quality of the gas
affects this, it is useless entering into speculative theories,
suffice it to say that the air supply pipe should be of
ample area , and both air and gas supply must be steady
and continuous. The item of greatest value in the air
supply is pressure , and it is best obtained from a high
pressure blower, though in the case of the amateur this
will rarely be available , and some form of small double
acting bellous will have to be employed ; but they must
be double action, the single type blacksmith bellowsbeing
quite useless for the purpose .
The power of the blowpipe is greatly assisted by the
use of some sort of fuel on the hearth - this may be coke,
charcoal, or asbestos, or fire brick may be used to confine
the heat. The fuel is used as a background, and is
arranged around the work according to the nature of the
joint, and where the blowpipe is of low power for the
size of the work in hand, ihe preferable fuel would be
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coke ; but if the blowpipe is of ample power, then fire
brick or asbestos nuts are to be preferred ; for coke taking
fire is apt to get too hot, and there is danger of burning
the work from underneath, added to which there are the
unpleasant sulphur fumes.
With asbestos nuts or firebrick , a much nicer degree of
control of heat is possible, because immediately the blow.
pipe flame is shut off, the heat drops, and the operation
is altogether more cleanly.
Another advantage of the asbestos cubes is the ease
with which they may be arranged round the work ; placed
in a certain position, they will assist the blow pipe in
locating the heat, or they may be so arranged as to deflect
the heat, or protect some portion of the work from the
direct action of the blowpipe flame.
In brazing work in which the parts are of unequal thick .
ness it is necessary to raise the heat on the heavier por
tion first, after which it is gradually extended to the
lighter tube work . Thus, in brazing the main tubes of a
bicycle or tricycle frame to the crank bracket, the socket
mouth, where the spelter must enter , is the lightest part
of the work, and if the blowpipe flame be confined to that
one point from the start, the melting point of the spelter
will be reached with the bracket body still comparatively
cold , and although the spelter might appear to enter the
joint, and , after examination , might show it well filled at
the mouth , the full depth of the socket would not be
penetrated , because of the lack of heat in the thicker
portion.
In all such cases the heavier body is first attacked by
the blowpipe flame, and the fuel or backing is so arranged
as to cause the heat to converge at this point, but in no
case should the heat be too much confined , otherwise a
warping of the casting may take place, which would give
considerable trouble to correct in after operations. Το
continue the illustration of the crank bracket, this has
already been machined for the bracket cups or eccen
tric body piece, and if unequally heated, the hole forming
the bore will be distorted from the round to a more or less
irregular oval, the lugs forming the tube sockets tending
to flatten the circle at these points .
Where a great discrepancy exists between the weight or
thickness of castings and tubes to be joined , every advan
tage must be taken of applying heat to the lighter portion
by conductors ; if heated uniformly, the heavier casting
may be raised to a temperature well above the melting
point of the solder, and the thin tubing will be heated by
conduction, so that a short application of the direct blow
pipe flanie at the entry to the joint will complete the job
at the lowest possible heat. In all joints having a through
thoroughfare - i.e., where the spelter can be introduced
at one end and seen to flow out at the other, the brass
should be " drawn," meaning that the upper end or entry
to the joint is liberally fed with both flux and spelter,
whilst the lower end is plied with the flux only, and when
brass is seen to appear at the lower end of the joint, it is
known that the joint is well made throughout.
This action is due to capillarity, for the flux applied at
the lower end of the joint creeps up to meet that which
is served to the entry to the socket, and when the whole
joint is so permeated with the flux, the brass follows and
foods or fills the entire joint.
In some difficult forms of joint this capillary action is
of especial service, for in skilled hands the spelter may
be induced to flow up hill, though in ordinary cases
gravitation is allowed to play its part, and the work is
arranged at the most convenient angle relative to the
hearth, in order to assist the flow of spelter in the proper
direction. This particular matter of angle of inclination
is one demanding some judgment and experience , and
will vary with varying jobs - thus, in brazing the steering
column tube to a fork crown, where there is little chance
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of the molten brass running away from the work , the ver
tical position is preferable ; but in the case of brazing a
tube to a socketwhich is machined down to a knife edge,
it is obvious that if this joint be placed vertically, the
bulk of the spelter will be likely to flow away outside the
joint into the hearth, though on the other hand, if such a
joint be laid on the hearth horizontally, the spelter will
fail to penetrate to the full depth of the socket.
In dealing with tubes of large diameter in proportion
to the thickness of the walls, it may be necessary to turn
the work over on the hearth and to braze from the two
sides, because of the cooling effect of the column of air
within the tube, and in such cases great care must be
exercised in turning the work over and the quick re
arrangement of the fuel to prevent loss of heat. The
point, however, demanding the greatest skill in such
tubular work as cycle brazing is in the avoidance or
elimination of stresses during the process of brazing , for
if a tube or other part of the structure is under stress when
fitted, it will, when the heat is sufficient, take a set or
bend at the point of greatest heat to relieve such stress ,
and a frame which has been pinned up perfectly true
before brazing may be a long way off after it comes out of
the fire ; and
as in some cases it is impossible to restore
the original lines, every care should be taken when fitting
up for brazing that no such stresses exist ; though, if
through imperfect machinery or tubes being out of straight
it is found or suspected that such stresses exist, then the
skill of the brazier will be called upon in order to braze
up thejoints in such manner as will cause the minimum
deflection from true lines, and locate such deflection in
such positions as will be least noticeable to the eye, and
will not affect the mechanical structure. Apart altogether
from distortions due to incorrect fitting, however, there
is the further danger of distortion on the hearth due to
badly-arranged support to the work, such as any heavier
portion overhanging, or a lengthy tube unsupported at
its outer end, for when the tubes are up at brazing heat,
the slightest weight or pressure will cause deflection.
One fact must always be remembered — that the de
Alection to relieve stress, of whatever kind, will always
take place at the point where the tube is at greatest heat,
and the curvature will be sharp at this one point, or will
spread gradually away from the point of greatest heat,
just accordingly as the heat has been intense and confined
or gradually diffused .
All this points to the importance of correct fitting in
the first place, a matter which will be further discussed ;
in the meantime, the brazing of a simple typical joint may
be instanced .
Two strips of iron or steel plate to be joined together
side by side will serve. Now , it may be that these
plates are to be united in a certain position in relation to
each other, in which case it will be necessary to fix them
temporarily in such position as to prevent movement in
the fire. This would generally be done with rivets or set .
pins : small holes varying from 1.16th in. to % in. , ac .
cording to size of work , are drilled, and mild steel taper
setpins are driven in to hold the work together in the de
sired position. In other cases it may be more convenient
to bind the two parts together with soft iron wire; and
when this is done, a double advantage may be taken by
making the wire wrapping do duty as a retaining medium
for the borax and spelter.
The two pieces are first heated to dull red, then the
flux is applied at the point where it is desired itshall enter
the joint. At first the flux will show a disinclination to
enter the joint; but continual scraping with the brazing
spoon and the further increase of heat will in time cause
the spelter to assume a more liquid form and enter the
joint, and when once this condition is attained it is only
necessary to continue increasing the heat and apply more
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borax with spelter, or the filling -rod dipped in powdered
borax .
In an example such as that described it would be diffi.
cult to avoid making a joint, providing sufficientheat be
applied , for there is no complication due to warping or
shifting of the work , and the exact degree of heatmay be
exceeded without serious effects.
One condition , however,may be noted in respect to all
joints - that is, that the strength of the joint will be
largely dependent on the contact of the entire surfaces to
be united and, on the extent of this surface, for the spelter
is used much as in the case of glueing wood, the thinner
the layer of glue or spelter, and themore nearly the work
surfaces fit throughout their area , the better and stronger
the joint ; in other words, the spelter is not run into the
joint to fill in bad fitting, and if so treated will form a
joint which will be liable to break open from vibration
that is, in the case of such a mechanism as the bicycle or
motor cycle frame. Consequently , if a socket be bored
taper and a parallel tube is to be brazed into it, the tube
can be in contact only at one point, and if the fit be at the
mouth of the socket, the chances are that the joint will
appear to be well brazed when in reality the bulk of the
spelter has run away and out of the slack fitting end.
With the taper the other way the joint will be filled with
great difficulty and the tube more or less deflected from
its proper angle on the frame drawing.
With regard to the placing of the work on the hearth , if
the example be taken of brazing the two main tubes of the
tricycle frame to the bottom bracket, or crank bracket,
the ultimate object is to braze the two tubes soundly at
the correct angle of spread between the two tubes so as to
conform to the frame drawing, and, in addition to this,
both tubes to be at right angles to the bracket bore, or
parallel to a long straightedge placed across the truly
turned end face of the bracket.
The bracket casting being the heavier portion should
be packed up on the fire brick or asbestos into the desired
position for receiving the greatest heat, and so that the
weight is supported at the extreme end or on the body of
the casting, and not on the closely adjoining tubes, other .
wise the tube may be indented when brazing heat is
reached, and these indentations cannot, as a rule, be re
moved , but must be “ filled in ” with brass, soft solder
being useless on account of the stove temperature in
enamelling.
The distant ends of the tubes are supported on the
hearth side, or upon fire bricks, at such a height as will
allow a good inclination toward the bracket for the flow
of spelter. There would thus be three points of support,
and the tubes where they enter the socket must not have
weight or pressure placed on them , but must be supported
in repose at the correct angle .
It will thus be seen that there are quite a number of
conditions altogether apart from the mere making of the
joint successfully , which enter into the problem of cor
rectly brazing up such a piece of work as a motor cycle
frame, and in the case of the larger frames and increased
diameters of tubing used on a quadricycle, the remarks
respecting supporting the work are emphasised , and with
the further complication that it is frequently necessary to
think out carefully the exact rotation in which the frame
joints shall be brazed, or it may be found that certain
joints are left unbrazed which are difficult to get at later
on in the proceedings.
The chief factors in producing good work may be set
down as follows :
1. Good machining and fitting.
2. Chemically clean surfaces, or freshly polished bright
surfaces.
3. Employment of suitable flux and spelter for the job
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in hand, and application of just sufficient heat, but no
more than is necessary .
4. Correctly supporting the work to prevent distortion
or indentation of the tubing.
5. To braze in the least possible time so as to avoid loss
by scaling and danger of burning metal.
6. To braze cleanly, to avoid loss of strength and also
waste of time in subsequent filing and polishing.
7. To so secure the work by pinning, wrapping, or
otherwise, that it shall not be liable to move out of posi
tion in the brazing process .
Mention has been made of another flux than borax, this
is boric acid , sometimes termed boracic acid . This may
be purchased in the powdered state. Its particular advan.
tage over borax is in its greater fluidity and penetrating
powers, melting at lower heat, and cleanliness. It is also
much easier to remove after brazing, and if the work be
quenched at a black heat, the scale around a joint may
usually be removed , even without the brazing brush , by
wiping round with a piece of old sacking.
This flux is not generally known , even in the trade, but
used alone or mixed with borax, it is a great improve:
ment on the latter only. As to spelter, this may be had
in several sizes or degrees of coarseness , but the coarser
grained melts at the lower heat -- a condition the reverse
of what might at first sight be supposed .
So far the general process of brazing has been
described , and the present paper may be concluded with
a few examples of typical joints, which will serve tomake
clearer the principles underlying the process.
In Fig . 12 we have a cross lap jointwith liner, such as
would be encountered in making up a handlebar and
stem , with the tube forming the bar cut through at the
centre, and fitted with a lining piece for strength . The
liner is fitted to one half the bar, with half its length pro
jecting, and is then brazed into the first half by giving
sufficient slow to assist the flow of spelter ; the second
half is now fitted and pinned , so as to bring the bar flat
and square, but before doing this the tube end should
have a V -shaped notch made across it with a file — this to
provide a better entry for the spelter;and to assist the flow
along the liner, two or three slight flats may be formed
alongside its length. Another method of making this
joint is to fit a cap, as at A , so as to make a closed end
on one end of the liner . The charge of speltermay then
be placed within the bar, which is held vertically, and
the charge is drawn by plying with borax only at the
joint; the appearance of brass at this point proving the
liner to be brazed throughout its length .
The T socket, or lap, is then fitted and pinned in de
sired position , covering up the first joint, and is brazed
by charging the down stem B , and drawing the charge by
plying with borax around lips C until brass appears, the
stem , of course , being placed vertically or nearly so. Fig .
13 is a portion of the head tube or steering socket, and
the main bottom tube of the frame. In this case, pro
viding the further end of A to be open , the charge may be
inside the lug A in order to get a better joint on B , but
thejoint must still be fed at the lips of the outer socket at
A , and if tube A is not loaded within , then brass is also
plied at lips B , and the two joints proved by drawing the
brass through with borax only at C. The angle at which
the work rests on the hearth will be such as to give a
good fall from points A and B toward C , also leaving the
mouth of the latter accessible and in view .
Fig . 14 is a rough diagram of fork crown and steer
ing post, placed vertically on the hearth with the stem
down as in sketch , showing how , by leaving the tube
run at A ;
projecting somewhat, the brass may easily
for there is plenty of surface and no tendency for the
spelter to run away from the joint. The lower end of
the crown is plied with borax only at B , but in some pat .
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terns of crowns the position of the stem would be re.
versed ; but, as drawn, it is seen that it is easier to run the
brass at A than at B.
Fig. 15 is the seat post joint, which may be brazed by
feeding the brass at A and B, drawing the charge through
to C , the surplus end of tube at C being afterwards sawn
off. This joint would, of course, be brazed with points
A and B uppermost; but the particular object of sketch
is to show that the heat must first be applied to tube A,
so that any stress will be relieved without causing a
bend in tube B , into wbich the seat pillar has lo telescope
and so must be kept a straight line. If in fitting tube A ,
however, this tube has been cut too long, so springingB,
then in any event B will go over when heated at that
point.
This theory also applies, and is of greater importance
in brazing up the upper and lower sockets of the ball
head shown by Figs. 13 and 16, for in each case a bend
or deflection in tube A is of less consequence than in B,
because B forming the steering head must be kept straight
so that the ball -races at its two extremities are square to
each other. Exactly where the heat should be first ap
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communicating Telephone Set .
HE following article, dealing with a subject much
THE
neglected by writers for amateur readers, appeared
originally in the pages of our very enterprising
contemporary, the American Electrician. We feel sure
our readers will appreciate the practical character of this
description of an important part of telephony.
The accompanying sketches illustrate more or less dia
grammatically the essential features of a simple intercom
municating telephone outfit, which may be constructed
by any student of average mechanical and electrical
abiliiy. It will be impossible, however, for an amateur,
no matter how skilled, to obtain the same results in the
construction of the transmitter and receiver as are ob.
tained by manufacturers with full íacilities for this class
of work, for two reasons — first, because the proper qua .
lity of carbon and steel will be difficult to obtain ; and
second, because an amateur cannot have adequate facili.
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FIG. 1 .

Fig . 2.

FIG. 3.

plied will depend on how the frame is brazed up, i.e.,
whether it is done piecemeal — a joint at a time before
fitting and pinning the next , or whether the entire frame
is pinned up before commencing brazing , as on the former
plan, Fig. 13 being brazed first, and both tubes being free
from tension. there is no tendency to go out of line ; but
in that case then, Fig. 16 would be one of the last joints
to complete the trapezoid forming the frame front, and
tension would be removed by heating at A as near the
socket as possible, and at the same time keeping heat
away from tube B.
( To be continued . )

The first of a series of trials to test the relative endur
ance and cost of cylindrical and Belleville boilers ended
at Portsmouth with the return of the cruiser Minerva .
This vessel was required to steam for thirty hours at
2000 i.h..p. ; but at the end of the twenty-fifth hour the
Boiler Committee were satisfied with the results, and the
boat made fr port. The mean speed during the trial ,
says the Times, was 12 knots, which was produced with
2,133 h.-p. , and the coal consumption was 2.15 lbs. , and
water 19'04 lbs. per unit of power per hour. The
Minerva has cylindrical boilers.

Fig. 4.

FIG. 5.

FIG. 6.

ties for properly treating the steel of the receiver magnet.
The set here described , however, will give good results
in interior service, constructed from materials which are
available to any reader.
The transmitter is illustrated by Figs. I to 9, inclusive.
Fig. I is a semi sectional view of the front cap or shell of
the transmitter, which may be made of brass or any other
metal. The outside diameter of the body portion is
258 ins. , and the diameter of the threaded portion is
2/4 ins. ; the wall of the shell is 1 • 16th in thick . The
diameter of the mouth into which a rubber mouthpiece
should be screwed is 7s in. , and the depth of the mouih .
in . The other important dimensions
piece thread is
are marked on the sketch. The diaphragm and front
electrode are shown in cross section by Fig. 2 . The
diaphragm D consists of a disc of tin 22 ins. in
diameter and O'012 in . thick . To the centre of the
diaphragm is secured the front electrode by means of the
small brass screw s, and a round nut b. The electrode
c is a disc of carbon i in. in diameter and 1.16th in.
thick , mounted on a very thin brass plate 7 , a front,
view of which is shown in the upper part of Fig. 3
with the retaining clips or ears, é, straightened
These ears are bent over the rim of
out.
the carbon disc to hold it in place. The plate
p is soldered to the nut b. After mounting the carbon
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disc c on the plate and bending the ears over its edge, a
ring of felt, t, 14 ins. diam ., with a 34.in. hole through
the centre, should be glued to the electrode by means of
shellac varnish , so that the metal ears or clips which lap
over the carbon disc will be covered by the felt and pre
vented from coming into contact with the carbon granules
when the transmitter is assembled . This felt ring also
serves to hold the carbon granules in the chamber, as
shown in Fig . 9.
Fig . 4 is a front view of a hard wood ring, which serves
to hold the rear electrode and carbon granules ; Fig . 5 is
a cross -section of this ring. The hole g in the centre of
the ring forms the chamber to hold carbon granules, and
is i ins. diam . The circular recess h , on the rear side
of the disc, forms a pocket for the back electrode C ,
which is a carbon disc 1 % ins. diam . and y8 in . thick .
The recess h should be just a shade less than Ys in . in
depth, so that the exposed surface of the carbon disc
will not be exactly flush with the rear surface of the in .
sulating ring A. Reference to Fig . 9 will show the ob
ject of this arrangement.
When the rear cap B - a semi-sectional view of which is
shown by Fig. 6 — is screwed upon the shell ( F ) of the trans
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Train

Lighting

System .

ESSRS. VICKERS, SONS, AND MAXIM are
now introducing an arrangement for electrically
lighting railway carriages. The current is gene
rated by a dynamo machine carried in a suitable dust
proof casing under the frameof each coach, and driven by
a belt from one of the axles. Its distinctive feature is the
method adopted to keep the current at the voltage re
quired by the lamps, notwithstanding the variable speed
of the dynamo. On its way to the lamps or storage bat.
tery the current has to pass through an automatic switch
board, by which a constant potentialof 30 volts is ensured .
This is effected by the use of a small motor, running on
a shunt circuit from the generating dynamo, which is
connected , under the controlling action of a solenoid
excited by the main current, with a rheostat through a
double ratchet action , and which thus tbrows resistance
in or out of the field.magnet coils of the dynamo as re
M

21"

B

Fig . 7. - VIEW OF REAR CAP.

Fig . 8.— VIEW OF FRONT CAP .

o

mitter , it should come into intimate contact with the back
face of the carbon disc C , so that one terminal of the
transmitter can be led from the rear cap. (See Fig . 9.)
Fig. 7 is a face view of this cap, from which it will be
seen that there are four stiffening ribs extending from the
central boss out to the rim . These ribs are 1-16th in .
thick, and are provided in order to make the cap rigid and
prevent its buckling away from the back electrode. °Fig . 8
is a face view of the case or front cap of the transmitter.
The cross-sectional view of the complete transmitter,
Fig . 9 , shows the carbon chamber nearly filled with
granules , and also indicates how the felt ring f, Figs. 2
and 3, serves to keep these granules in the chamber. This
ring also acts as a damper to the motion of the diaphragm
D. Connection is made to the fron : electrode by means
ofan insulated wire led into the transmitter from the rear
through a hole in the cap B , and the insulating ring A.
This wire is soldered to the thin brass plate on which the
front electrode is mounted . In assembling the trans
mitter a rubber ring should be set in front of the dia
phragm so as to be clamped between the diaphragm and
the front cap F. This rubber ring serves to prevent the
entrance of moisture to the carbon chamber through the
mouthpiece .
( To be continued.)

Fig . 9. -SECTION OF
COMPLETE TRANSMITTER.

quired to keep the voltage normal. The dynamo is put
into connection with the lamps automatically when the
speed of the train reaches a given limit, generally about
fitteen miles an hour,and as the pressure of the current in
creases with the increasing speed the motor gradually puts
in more and more resistance until equilibrium is
attained . Another regulation is afforded by a resistance,
also automatically operated , on the lamp circuit to ensure
that the filaments are kept at the proper degree of incan
descence, whether they are being fed by the dynamo or
the storage battery, and whether the battery be fully
charged or nearly empty. This battery consists of a
single set of sixteen cells, its purpose being, of course, to
supply current when the train is at rest, and it is charged
either by the surplus current not used by the lamps, or
by the whole current, suitably regulated, when they are
switched off The whole apparatus to light an ordinary
full-sized carriage is said to weigh under 1000 lbs ., and
to drive it less than 1 h.-p. is said to suffice. The Great
Central Railway Company has just had a dining car fitted
with the system , thirty -one 8 c. p . lamps being installed ,
mostly 2 light brackets. The effect - says the Mechanical
Engineer - is very good - the brightness and steadiness
of the light being such that it becomes possible to read
with perfect comfort.
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For the

Book - shelf .

(Any book reviewed under this heading can be obtained from The
MODEL ENGINEER Book Department, 6., Farringdon Avenue
London , E.C.,by remitting the published price and cost of
postage.]
THE INSPECTOR AND THE TROUBLE MAN. By A. E.
Dobbs. Price ( cloth ) one dollar. Postage extra.
The Electrical Engineering Publishing Company,
Marquette Building, Chicago, Ill. , U.S.A.
To quote the preface of this intrepid volume, it is a
book " written without any of the usual technical terms,”
so that it can be “ readily understood by anyone inter.
ested in telephony, whether experienced or not,” This
is, we think ,not a little misleading, for so deep, and so
wide has professional telephony become that it is really
impossible to write a moderately handy volume to cover
the subject without employing technical terms of some
sort. But while we dispute this one point, there certainly
is good reason to suppose that the practical man will find
this a genuinely helpful volume. It is all about the
“ troubles” and “ faults ” which are, we suppose, inevit .
able in the field of practical telephone work where hun
dreds of lines are everywhere ready to get tangled in a
gale of wind , and the methods employed in “ straighten
ing things out” are interesting to the lay reader by reason
of the crisp “ Americanisms ” and thechatty method of
instruction. To the professional linesman the book will
doubtless prove a valuable source of inspiration , and as it
professes to contain diagrams of all the different tele
phones, switchboards, and methods of construction now
in use in America, it ought to have a very wide circula .
tion indeed. It is excellen ly printed— technical American
publishers usually see to that.
THE TRUTH ABOUT THE BELLEVILLE BOILER IN THE
British Navy. By Engineer Wilcke. Manches
ter : The Technical Publishing Company, Limited,
310, Whitworth Street. Price Is. 6d .
Engineer Wilcke in his book deals in a popular manner
with the burning question of the advisability or otherwise
of adopting the water tube, and more particularly the
Belleville type, in the British Navy. Public opinion is
rarely competent to deal with a technical matter, but it
is at all times a powerful factor, and has, of course, to be
carefully reckoned with in deciding national questions.
It is, therefore, very necessary when advocating a certain
policy concerning a question of national importance , to
win over and secure public approval generally, and En
gineer Wilcke's contribution is a decided step in the
direction of turning popular opinion towards condem
nation of the Belleville boiler. This, of course, is the
obvious intention of the author ; but it is rather to be
feared that the robust, not to say sensational style
adopted , although it may meet with a large amount of
approval from a certain section , is inclined to repel rather
than to attract the more sober -minded portion of the
community. Apart from this, the pros and cons are very
well stated , and the illustrations of various points aptly
chosen.
PAPER Work. No. 31 , “ Useful Arts and Handicrafts ”
Series. London : Dawbarn & Ward, Limited , 6,
Farringdon Avenue, E.C. Price 6d . Postage id.
The latest volume in this now well -known series opens
up a somewhat fresh field for amateur work. It contains
instructions for making and decorating papier-maché and
kindred paper articles , for making cardboard boxes, card
models, & c. Many recipes for waterproofing, fireproofing,
and otherwise treating paper are also given .
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Model -making for Beginners .
( This series of articles is especially intended for those amateurs
whose stock oftools isa minimum , and for those whose practi
calacquaintance with model-making is equally limited. In
order to make the articles as useful as possible, it is the special
desire of the writers that readers shalldiscuss their difficulties
with them , directing their queries to “ Beginner," "clo The
Editor, THE MODEL ENGINEER, 37 and 38, Temple House,
Tallis Street, London, E.C., a stamped addressed envelope
being invariably enclosed for reply. Where the reader isunable
to get a model to work, or to locate the fault, the model itself
should be sent, carriage paid both ways, when advice on it will
be freely given.
Practical suggestions from readers will be gratefully received , and
the Editor, will be glad to hear from those who wish to make
any specialmodel. Such suggestions will, where possible,form
the basis of future articles. )
II.--How to Build a Cardboard Working
Model Locomotive.
By E. L. P.
HE particulars and drawings in this article will en .
Thable the beginner to produce, with the aid of the
most primitive appliances, a locomotive which will
work , whilst its construction will give a very good insight
into the manner in which a real engine is built up. Partly
for this reason , the general characteristics of the frame
work have been kept as closely like the original as the
outside appearance, and although this departure from the
dearly loved “ bedplate” of the old -fashioned model
shops entails a certain amount of extra work , the genuine
amateur will not mind that in the least. The design is
copied from one of the older L.C. and D.R. 4 - coupled
passenger express engines, a type but little known to the
average model loco builder.
The first thirg to be done is the construction of a scale ,
which should be marked off from the scale given in the
drawings, on the edge of a piece of thin card. All the
parts of the engine can then be scaled off directly from
the drawings. Nearly all the details are made from wood
and cardboard ; the latter including stout stiff card quite
1-16th in. thick, as well as thin Bristol-board ( the
thickest , known as six sheet , foolscap size, is most use
ful) for parts which are most in view . The cardboard
should be of good quality - not too brittle.
First make the frames. There are four of these , two
inside and two out ; the former are shown plainly at ,
Fig. 5 , and the latter at F, Fig. 1 . These are to be
cut out in pairs from the stoutest Bristol-board , the shapes
being first drawn on them carefully. The cutting may be
done with a sharp, stift penknife or mountcutters' knife.
Each inside and outside frame is then joined up by pieces
of wood (W, W, W, W , Fig. 3), pins being driven through
from outside, and points turned down inside to hold tight.
The heads of pins make realistic-looking rivets ( see P,
Fig. 1 ).
A piece of wood (w Fig. 3 ) is next glued firmly on to
inside frame to take the pulleys P. The reader will , of
course , understand that all that is shown in the top half
view of Fig. 3 is repeated on the other half, and vice
versa . A straight piece of wire, such as a stout knitting
needle or French nail , about fin. diameter, is then cut
a suitable length to run in holes in the pieces of wood w,
and this wire (shown at n , will form the shaft for the pul
leys P. The latter may be cut and filed out of hard wood
-a bit of waste boxwood , lignum vitæ , or cocus wood
being invaluable for parts like this. The holes in pulleys
must be big enough to let them run freely on n . Some.
times small brass pulleys of the size required, or there
abouts, can be picked up for little or nothing. They are
used in blind manufacture .
The pulleys and shaft being made , the buffer beams B
and b may be cut from wood , and the two sets of frames
joined up by them . Strong glue for the back , and glue
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See that wheels run true on the axles. The bearings
Į, J , J are of wood — the hard woods already mentioned
being most suitable, and the holes for the axles should
allow the latter to run with perfect freedom . Grooves
are cut vertically each side of the bearings, so that they
fit tight in the space cut in the outside frames. Do not
fix them yet, however, as the wheels had better be tried
when the engine is finished .!
On the outer ends ofthe D and T axles are fitted ' and
glued the cranks C , C, which may be of wood or built up
of cardboard. They must correspond accurately on each
pair of wheels, or there will be undue friction in the
coupling or side rods R. These are of card, and run on
neat crank pins, H, of wood , made with a flat head to
prevent the side rods coming off. Springs S, S , S , are
fitted over the wheels, and may either be made of Bristol
board strips glued together to look like the real thing, or
Fig. 2.

and pins for the front beam should be used, and the
frames carefully joined so as to be parallel, level, and
square. The back beam b should be the first one done,
then the shaft and pulleys may be put in place, and the
front beam B fitted . Fillets of wood are glued at x ( Fig .
3) to strengthen the joint there.
The wheels should next be prepared. Draw a suffi.
cient number of circles of the outside diameter of driving
wheels, sufficient to make four wheels about ys in. thick
each . Thus, if the card is 1-16th in . thick, eight pieces
will be required. The centres will, of course, be marked
with the compass leg . Cut the discs out and glue them
together to form wheels of proper thickness, making sure
that the glue is well spread , and let them set under a
heavy weight. When quite dry and hard, mark out on
them the shapes of spokes, and cut out the spaces with
either fretsaw or penknife. Then cut some rings of
Fig. I.
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Bristol board , the outside diameter being the same as
that of the discs, and the inside diameter a % in. less.
One of these rings is to be pasted or glued on each side
of each wheel toform the extra thickness of the rim. A
flange is shown in the drawing to each wheel , but as the
model will probably run on the floor, it is undesirable to
fit the flange as shown. Extra discs, suitable to form
the extra thickness of boss, must also be cut and glued on
the wheels - two on outside and one on inside of each .
Precisely similar remarks apply to the construction of the
leading wheels L.
The axles of all the wheels are made of hard wood
shaped down with the penknife, and finished with finest
glasspaper. On the driving axle are fitted , close to
the inside frames, ihe two thin flanges of wood or stout
card m. These must not run close enough to touch the
frames. Holes of the right sizes are to be made in the
wheels, and the axles driven through and glued in place.

12 INS

CAB

FIG . 4.
of wood . They are carried by wooden hangers, h, h, h, but
of course they are purely ornamental.
The next consideration is the boiler. This may con
sist either of a cardboard tube or of a solid wooden
roller. If of the former construction, it may either be a
portion of a tube such as is sold by stationers for postal
purposes, or of several thicknesses of well-pasted paper
rolled on a big enough roller of wood, tin , & c. The
great art of makingsuch a tube is to have the paper
thoroughly soaked in paste - boiled flour paste is excel
lent - not merely damp, but wet through. As will be
seen by the sectional drawing ( Fig. 5), this tube goes
from one end of boiler to the other, being thickened up
with several more layers of paper at the front (smokebox
end ) , and the same at firebox end . Strips of common
paper are cut the right width and pasted on to the
right thickness. Pieces of card are then cut to form the
straight sides of fire and smoke boxes, and glued in posi
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tion — the tops to the sides of boiler, the bottoms to in
side of main frames. Good surface paper is then pasted
on over all, to give a neat finish.
A piece of card, with top portion circular, is cut to fit
in smokebox front (SF , Fig . 2 ), and is glued in . It may
just as well not have a space cut for door, as shown in
Fig . 1; but if the amateur has a simple lathe, he will find
it easy to turn up a door (SD , Fig. 5 ) to fit in . Other
wise the doormay be card, wetted and pressed in :o the
shape , then dried, and glued on . Frontand back plates
are also required for firebox, these fitting neatly in be.
tween frames and the boiler, and having billets (v , 2,
Fig. 3 ) glued in the corners. The back firebox plate may
have an opening cut in it, and a door or doors (d, Fig 4 )
fitted to slide in grooved pieces of wood ( 8). Dummy fit
tings,such as gauge glass, regulator, & c., may also be fitted.
The steam dome M and safety valve V , are preferably
carved or turned from pieces of wood, choosing a round
piece of right diameter (such as a short length of broom .
stick ) for the former. They are cut to fit top of boiler,

N
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The footplating FT, is of card , fitted in as neatly and
in as large pieces as possible, and glued and tacked to
the frames and strengthening pieces. It should project
ever so slightly over the outside frames to form a neat
edging.
It is now time to provide the motive power for the
locomotive. For this purpose a yard of good elastic
78 in . square will be required . This is to be cut in hall,
and a loop made at one end of each . These loops are
connected to screws X on the driving axle , one screw
being near each flange m . Then carry the elastics for
ward over the pulleys P , round them , and back over the
leading and under the other axles. On the back buffer
beam ő is fixed a strong wire loop K by means of two
screws through loops at the ends of the wire. The elastic
is looped round this wire, being drawn just tight enough
to take the slack out of the indiarubber, and the ends se .
cured by binding round with thin string. Energy is, of
course, imparted by turning the wheels by hand, so that
the elastic is wound up on the driving axle ; the engine is
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Fig . 5. - LONGITUDINAL SECTION .
and are glued thereon . The chimney N may also be
made of wood, but is better if a hollow cardboard tube
be employed . It is glued tightly in a hole cut through
the smokebox, as seen in the section (Fig . 5). The cap
and base portions of chimney, domeand safety valve may
very well be moulded from someplastic substance, such
as paper pulp and thin glue, whiting and gold size, etc.,
allowed to set hard .
The cab sides Y , and wheel splashers WS (Fig . 1 ),
will be cut from card and glued in places. Pieces of card
must then be fitted over the wheels between the splashers
and boiler to form the covering portionsof the former and
to make the dummy sandbox A. Similarly , the cab front
Z , and roof Q (Fig 4 ) will have to be fitted , the former
having two holes cut for windows, as shown in Fig . 4 .
Accessories which go to make the engine realistic must
next be provided . These include buffers (of wood ), draw
hook (an ordinary small steel screwhook ), handrails
(shown at hr, made of thin knitting needles), and clack
valve and tube CT. Rail guards, which had better be
of wood as being stronger than card , are to be fitted at G
( Fig . 1), and two steps st, to outside frame, as shown.

then placed on the floor, and before the steam model loco
has so much as got its fire alight, this little model has run
its first course ! Or the engine may be run backwardsby
hand , storing up energy in the process ; then on releasing
it, away she will go in the forward direction .
If a hollow boiler and funnel has been adopted in this
model, the general effect may be heightened by inserting
some smouldering brown paper, & c., through the fire .
door, so as to create a good smoke. A few boles bored
in underside of boiler will aid combustion .
If preferred the engine can be painted up with oil or
water -colour paint. It should be black all over, except
frames and motion , which should be dark red - something
like the Midland colour. A little varnish applied judi
ciously will heighten the effect. Black is recommended,
as being easier to apply evenly , but the latest colour of
the original engines is a very handsome dark green .
In conclusion , it may be stated that this engine has
been made and has done some hard work , so the reader
need feel no doubt as to the result of his labours. An
engine of the size and power described will run 20 ft.
easily at one “ firing.”
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steam at all. I have used petroleum , charcoal, and me.
thylated spirits; nothing I have tried beats benzoline, and
I can safely recommend it to anybody. All that is need .
ful to start the lamp is to fill it with benzoline and to put
a little benzoline in the indent on the top of the reser
voir. When this is lighted it vapourises the benzoline, and
when the tap is opened the vapour comes out and a light
is applied. In my case I direct the fame into one of the
flues. My boiler is not one that I should recommend for
quick steaming, but I can keep 25 lbs. of steam up in it
with ease .

By PERCY LEE .
'HE photographs here shown give a good idea of a
THmodel steamer and her engines and boiler, which
I have made, and the following brief description
will assist readers who are interested in this type of
model :
My steamer is a single screw , and the hull is made out
This was
of a solid block of yellow pine.
some little trouble , as I had no particular
design, and no drawings to work from . The
length is 3 ft. 9 ins., the beam 6 ins., and the
depth 7 %2 ins. The deck is put on in three
pieces, and the large piece between the two
masts can be lifted off along with the deck
fittings when the engine or boiler want attend .
ing to . The engine regulator is put under the
forehatch , which is generally pulled off alto .
gether when the boat is working , so as to
admit plenty of air to the lamp used for firing.
The deck fittings can be seen in the photo .
graph , so they need no description .
The engine is of the double acting , double
cylinder, oscillatiog type, the cylinder dimen
sions being 34 in . bore, and i in . stroke. The
boiler is 6 ins. long, 4 ins. wide, and 4 ins.
deep.
This latter is made of copper, and is rivet
ted . It has two 34 in . Aues, which terminate
in the smokebox .
I use for firing a benzoline lamp, similar to
those used by painters and plumbers. The
boiler is fed by a pump worked off the engine
by an eccentric, not shown in photograph .
ENGINES AND BOILER OF THE MODEL STEAMER , “ BLACK PRINCE.”
This description would , perhaps, be of little
The engine is also one that I would not recommend , as
it uses too much steam . I have been experimenting with
this engine, and two other slide- valve engines, one being
fitted with a reversing gear. I have had them working a
dynamo, and I find that I can keep 30 lbs. to 35 lbs. pres
sure in my boiler with the slide valve engine, and get the
same work out of the engine. All the engines worked
under similar conditions and at full speed.
+
I am now making another boat, 5 ft. long, in which I
hope to remedy all these faults. I am having a new
boiler, and a lamp with two nozzles, and I shall certainly
use a slide-valve engine fitted with reversing gear. I hope
that these remarkswill be of some use to intending model
steamboat builders ,
The Control of Electric Lamps from Two or
More Points .
A CORRESPONDENT (Mr. R. Wickens) very kindly
draws attention to a mistake in one of the drawings in
the above article in the March ist MODEL ENGINEER.
In the illustration, Fig . 6 , page 98, the bottom two lines

MR. PERCY LEE's MODEL STEAMER , “ BLACK PRINCE ."

B
value to some persons, unless accompanied by some
particulars of actualworking.
My boiler will stand a pressure of 60 lbs., but my
working pressure is about 25 lbs., this being what I can
keep up with the regulator open full. Mybenzoline lamp
is a very good one, as I have no trouble with it at all.
Before I tried this means of firing, I could not keep up

have been inadvertently carried right through , whereas
the diagram given above shows the correct arrangement.
This very slight error would , of course, be sufficient to
make the whole unworkable.
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A Simple Wall - Plug for Use in
Connection with Electric Bells .
By W. E. Dixon.BENNETT.
push ” is required at a place
I where
offer happens
notabe at all convenient to have it
it would that
permanently fixed - say, on the verandah, or in the
garden .
This can be obtained by the use of a wall-plug , such as
I have made for home use , and which has proved very
satisfactory and certainly very useful.
T
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the glue is dry, and all is firm , drill two holes ( A and B )
3-16ths. in . (full) in diameter, taking care that they are
exactly at right angles to top of lid , and not slanting, as,
unless these holes are very carefully drilled , the plug will
not push in or pull out easily. It is a good plan to fasten
on the under side of the lid , with very small tacks, two
small plates of 1.16th in . brass ( P , Pi, Fig . 2 ) 7 in .

mung
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Fig . 1.
It can be easily and cheaply constructed , as the
material used can be obtained with but very little cost.
Wall.plugs are rather expensive to buy, and there is no
reason why, with a little alteration in construction , one
which will serve quite well should not be made at home.
wa

W
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FIG . 3.
square, with holes to correspond to boles A and B (Fig .
1 ) in cover. These plates of sheet brass serve to take
some of the wear off the wood from the contact pieces,
and hold the plug more securely than the wood alone.
On this side of the lid , too, must be fastened two strips
of springy brass (S , Sı, Fig. 2 ). about if ins. long and a
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FIG . 4 .
First obtain from a chemist , if you havenot already got
one, a circular wooden box about 21 ins. in diameter, and
14 ins. or 1/2 ins. deep. If you have any difficulty in
getting this, a square box will do quite as well ; for in
stance, the cover of an old electric bell. On the top of
the lid of this box glue in the centre a piece of hard wood
( C , Fig. 1) 142 ins. in diameter and a 4 in . thick . When

14 in . wide, and bent so thatwhen the plug is out tney
take the form shown at S (Fig . 3). These strips of brass
are fastened to the wood also by small tacks. Two brass
screws, to which the wires must be ultimately attached ,
are to be screwed in at E , E (Figs. 2 and 3). These
screws must, of course , be very shallow , otherwise they
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will protrude on the other side and spoil the appearance
of the plug when finished. By carrying the wires Wa,
Wb ( Fig . 2 ) respectively from these screws to the plates
P , P , better contact will be obtained when the plug is in .
Now for the plug itself. This requires very careful
construction . The brass contact pieces ( A and B , Fig . 4 )
1 % ins. long, are cut from 3-16ths in . brass rod , and
should be rubbed with emery cloth or sand paper until
they will just slide in and out of the sockets A and B ,
(Fig. 1). There must be no play, or the springs (S , S ,
Fig. 2 ) will push the plug out. Saw the contact pieces
down their centres for about 72 in ., as shown at 0 ,
Fig. 4. This allows of their being widened should they
in timework loose in the sockets A , B (Fig . 1 ). Two
holes must now be drilled through the holder H , which
is a piece of hard wood 1/2 ins. by 34 in . by 5/8 in ., to
receive the contact pieces. These boles must be only
large enough to allow of A , B (Fig . 4 ) being driven
through. As in the case of the sockets A , B (Fig. 1)

MR. ROBERT Scott's “ BEATRICE . "
these holes must be very carefully drilled. The split
ends of A , B (Fig . 4 )must project & in . beyond H. The
back portion (H2) of the holder, which is 1/2 ins. by
34 in . by 38 in , must be made to fit over the projecting
portion F , F , of A , B , and screwed on to H at M2, a shal.
low recess (Mg) being made to receive the wires W ,
which lead to an ordinary bell push , and which , if re
quired for use on a table , had better be weighted at the
bottom . The wires must be soldered on to A , B at F. A
hole ( X ) must be drilled through H , to allow the wires to
pass. The general appearance of the plug may be im .
proved by glueing on to H , a turned piece of wood,shown
at M.
A SMART piece of work was accomplished at Stockton
when , on Thursday, the 21st ult., the large steel screw
steamer Heathburn left the shipbuilding yard of Craig,
Taylor & Co., on her first voyage. The dimensions of
the vessel are 372 ft. by 48 ft. by 30 ft. 11 ins. depth
moulded to spar deck . The machinerywas shipped and
steamed back to the shipyard in five days. — The Engineer.
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Model Yachting Correspondence .
[ The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume if desired ,but the
full name and address of the sender should invariably be
attached, though not necessarily intended for publication .
Communicationsshould be written on one side ofthe paper only.)
Miniature Model Yachting .
TO THE EDITOR OF The Model Engineer.
SIR,—While you are discussing the “ little craft ” in
your journal, will you permit me to give your readers
a little information about our miniature yachts of Chi
cago ?
Owing to lack of “ sea room ,” we are reduced to
models under 40 ins. Our hulls are often made of wood
-in fact, the majority are — but linenoid is coming into
use, and is much superior to wood ; indeed, a wooden
model is greatly handicapped in a race. We gain great
sport out of our races, some of which are very close.
I enclose the photos of two of this season's winners ;

MR. CHESTER BURNS' " NORDICA. "
the Nordica is the larger, and is the second holder of this.
city . She was built and sailed this year by Mr. Chester
Burns. The Beatrice is somewbat smaller, but has beaten
everything in her class, and came within 2 secs . of the
Nordica's time. She belongs to Mr. Robert Scott. The
sketches are not in any way to scale , having been copied
from the photographs.
" Long live THE MODEL ENGINEER ! ” It is the only
comfort we get in the model lineout here .
“ LITTLE Man ."
Chicago, U.S.A.

THE latest additions to the list of American loco
motives in the British Isles, says the Engineer , are two
new engines for the Cork , Bandon, and South Coast
Railway of Ireland, built by the Baldwin Locomotive
Works. The outside cylinders are 18 ns. diameter by
24 ins. stroke. The six.coupled wheels are 4 ft 8 ins.
diameter, and the rigid wheel base measures 10 ft. 5 ins.
The water is carried in a large saddle tank of 1,335
gallons capacity .
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The Editor's Page .

E are glad to say that the Deposit System , which
WE
we inaugurated a few months back in connec
tion with our Sale and Exchange Column, has
proved a distinct success, if we may judge by the extent
to which it has been used by our readers. During the
comparatively brief period in which it has been in opera .
tion, sums to a total amount of over ene hundred pounds
have passed through this department, and in most
instances the sale has been successfully completed and
the purchase money forwarded to the vendor. This fact,
of course , forms excellent testimony to the value of our
advertisement columns as a medium for the buying and
selling of articles ofall kinds ; butwe give it publicity on
the present occasion rather with a view to showing the
amount of appreciation accorded to our deposit system as
a means of establishing confidence between readers and
advertisers .
By the way, one advertisement which appears in this
issue, under the “ Miscellaneous heading, has come a
very long journey - viz ., from Soochow , in China. The
sender, Mr. Nich Chi Cheh , is asking for catalogues of
electrical goods, which , we trust, will be duly forwarded
to him . We have also received , within the last days,
letters from readers in California , British Columbia , Tas
mania , Cape Colony, Spain , Morocco, Straits Settle
ments, India , Hong Kong, Brazil, and Canada. In fact,
there is now hardly a civilised country in the world where
THE MODEL ENGINEER does not penetrate, and no
letters are more welcome to us than those from readers
the seas.
who are following* their hobby in landsacross
*
*
Hardly a week passes but we get a letter from some
reader or another, asking how he may become an
engineer. Where the engineer is young enough
to start as an apprentice, it is not a matter
of great difficulty to map out a course of study
and preparation , such as is likely to give him a fair start
in the particular branch to which he aspires. It occasion
ally happens, however, that the querist is more advanced
in years, and is either an amateur who has dabbled in
engineering as a hobby , and has found it so fascinating
and instructive a pursuit as to cause him to wish to give
his whole time to it, or is an employee in some other
class of trade disliking his own business, and thinking
to find relief and profit in the calling of an engineer. To
aspirants of either of these descriptions, we would tender
the famous advice of Mr. Punch on the subject of enter
viz.— “ Don't ! ” *
ing into matrimony,
*
The amateur will almost always find that, however
good he may be as an amateur, he willbe quite outclassed
when he enters the professional ranks. Engineering for
profit has to be conducted on totally different lines from
engineering for pleasure, and, apart from the difference in
object and methods, the worry , anxiety , and close appli.
cation incidental to engineering - and, indeed, to business
of every kind — would in all probability invest the subjects
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formerly so alluring with a far less inviting aspect. More
over, the newcomer being devoid of professional expe
rience , will be obliged to commence at the bottom of the
ladder or thereabouts, and will naturally find that his
fellow employees of his own age are years ahead ofhim
in technical knowledge and training, giving them a start
which will be extremely difficult to neutralise in the race
for promotion and prosperity.
*
There are, of course, exceptions to every rule, and there
may be cases where the foregoing advice would not apply .
Indeed , the career of the late Lord Armstrong, of Elswick
fame, was a striking instance of a man changing his
occupation with brilliantly successful results. The engi
neering world could very well do with a few more Arm
strongs ; but how many hundreds, nay thousands, fail,
where one such genius succeeds. There is always room
in the engineering profession -- at the top, but the number
who are struggling to get there makes the occupation of
the lower rung ; of the ladder decidedly uncertain and un
comfortable. Therefore, though our advice to those who
wish to forsake their present occupation for engineering
may be unpalatable, we are sure it is sound. The for.
saking of the substance to grasp at the shadow brings its
own repentance, which is usually as bitter as it is sure.
*

“ Business Man " writes : - “ On page 331 of your last
volume you called the attention of readers to a certain
grievance brought to your notice by a firm advertising in
your journal. I read this with much sympathy ; butthere
is another side. Some firmsappear to limit their business
efforts and courtesy to the issue of a well-got-up catalogue.
For instance, on the 13th I posted a small order to such a
firm , enclosing money order and postage. The goods
arrived safely , but no receipt ofany kind. As some little
alteration and addition was required I re-packed the par
cel, stating my further requirements, enclosing a second
money order and stamp for reply, but, up to date, have
not received one line from them . I ventured on a post
card asking them to see to the matter, but that also re
mains unanswered . This firm , I may say, advertises in
every issue of your journal. "
#
“ J. A. B.” (Tottenham ), writez: - “ I have looked ,
and looked in vain , through the many catalogues I have
bought for a double cylinder set of horizontal engine
castings of good design . Will you do me the favour of
asking through your page whether there is such a set
on the market, and if so , where it may be obtained ? "
We shall be glad to hear from any firm supplying castings
of the kind required, and to forward the particulars on to
our correspondent.
Unless some steps are taken to have the plans altered,
the lake in the new park at Ilford will be provided with
islands which will seriously interfere with the sailing of
model yachts. Mr. P. Bennett, of 60, Balfour Road ,
would be glad to hear from interested readers with a
view to making a joint representation to the District
Council.
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Practical Letters

from

Our

Readers .
( The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest.
lettersmay be signed with a nom - de-plume if desired, but the
full name and address of the sender should invariably he
attached , though not necessarily intended for publication .)
Small Scale Model Railways.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, —There are some model engineers who
simply want a good locomotive and a short track to run
it on . For these gentlemen , the larger the scale the better.
On the other hand, there are many whose interest lies in
a whole railway system with which they can amuse them .
selves by running trains to time, shunting, etc. For
these latter, there is no doubt in my mind that 134 ins.
gauge = 38 in . scale, is the most suitable ; pretty stations
and rolling -stock can easily be made this size , and the
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spring buffers, hooks, etc. The scale is 5-16ths in . equal
i ft., or 1 /2 -in . gauge. Actual size of guard's brake van
5 ins. long, 22 ins. wide, and 356 ins. high from rail to
“ THREE -EIGHTHS. "
roof. — Yours faithfully ,
Hamble , S. Hants.
A Hint for Model Pattern -makers.
TO THE EDITOR OF The Model Engineer .
DEAR SIR, -Having read correspondence in your last
issues , where to get reliable castings for models – I have
experienced a very great difficulty as to sime. After
many and various trials, I am now getting some really
good castings in iron , gunmetal, and brass from
Messrs. Syer & Co., 45, Wilson Street, Finsbury. I
send this as a hint to those who are in the same diffi
culty as I myself have been , and would like to help
any model-maker in stress, as I have many such passing
through my hands, and fully really realise what a good
casting means to success. - Yours truly,
“ Tower BRIDGE.”
London, S.E.

BRAKE VAN AND COAL TRUCK ON A 11.IN. GAUGE RAILWAY.
signal-box is just large enough to be fitted with a simple
interlocking apparatus. The difficulty, at present, I know ,
is the locomotive ; but I think if some of your readers
were to take up the 134 ins. gauge and experiment with
the engines, the difficulty of small fireboxes, and the pos
sibility of priming, etc. , might soon be overcome. The
3 -inch gauge takes up just double the room of the
134 ins., and this, to many people, is a serious drawback.
Some parts of the 174 ins. gauge engines, no doubt, are
rather small and difficult to make, but it is not necessary
to put so much detail as in the larger size. This applies
particularly to the rolling stock ; it is a simple matter to
make a pretty standard waggon or a Pullman to the
134. ins. gauge, but the large one requires a lot more
fittings to make it anything at all like the real thing. I
feel sure that if the locomotive difficulty were once over.
come, 1 %, ins. would become a very popular gauge for
model railways .
I enclose a little photograph of some stock I made for
a 1 % -in . gauge line, which you can reproduce if you think
fit. It shows a short piece of the railway with points and
crossings, guard's brake van, and coaltruck. These have

How to Make Large Holes in Sheet Metal..
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -As a reader of your valuable paper, and
profiting by it, might I suggest the following to those
likemyself — who sometimes want to make a large hole
in thick sheet copper or brass and have a limit to their
tools. I first drill a hole and use a taper round file, which
I put in a brace (after having broken part of the square
end oft so as not to hurt the hands), and then turn the re
verse way to that thread which seems to be on file. As
there are several sizes of files , readers can get themost
useful. - Yours truly,
W. H. WEBB.
Bristol.
Mixing Bichromate Battery Solution .
TO THE EDITOR OF The Model Engineer .
DEAR SIR , –Being a reader of your paper for over two
years, and noting substance of your “ Practical Letters ”
column, I thought the following would perhaps be of
interest to some readers. I refer to the mixing of the
sulphuric acid and bichromate solution in a bichromate
celi. If the H2SO , is mixed slowly (theslower the better )

186

The Modol Enginoor and Amateur Blectrician .

the longer the cell will last without recharging. To do
this obtain a funnel (glass) large enough to hold quantity
of H2SO , required ; fill the tube of the funnel a little
way down with wax, and prick a hole through so that the
acid just drops through . By arranging the funnel over
the vessel containing the bichromate solution, and leaving
them overnight, the liquids are mixed as slowly as possible,
yet without loss of time.—Yours truly ,
'" Gavo."
Halifax.

A Cheap Telephone Receiver.
TO THE EDITOR OF The Model Engineer .
DEAR SIR,-I enclose a sketch of a double pole re .
ceiver which I have used with success The sketch explains
itself. As you will note, themagnet is the common toyshop

BRASS BRACKET
HOLDING POLE PIECES AND
BOBBINS

BRACKET
TIGHT FIT
ON , ALIMBS
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side of barrel about 3 ins. long and 1/2 ins. wide. We
then made an insert to fit, and about 1 in . high. In each
end of this we fixed a tube bent to u shape , about 2 ins.
in length . Tubes 3.16ths in . diameter fixed either by
brazing or with two nuts each end. In the sketch the
curves A , D are , of course, to fit the boiler-shell, and
piece of sheet stuff is bent round A , B , C , D , and brazed
in position before the arrangement is fixed in boiler barrel.
The flame of lamp on tubes made any amount of steam ,
and loco, as a consequence, gave greater satisfaction in
the way of speed . We do not know if this dodge is
original, but it will, perhaps, be of some use to other
model loco owners troubled in a similar way. - With
compliments, we are, yours faithfully,
DRAKE AND Co., late M.S.Co.
A Home-made Self- acting Feed for Drilling
in the Lathe.
TO THE EDITOR OF The Model Engineer.
SIR , -I send you a rough sketch of a home-made self
acting feed for drilling in the lathe. I find it very useful
where a large number of holes are to be drilled — as in
model boiler plates or in cutting out the frames of a loco
as described by Mr. Pearce, where you require one hand
to hold the plate and the other to lubricate the drill. In
급
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)

A
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MAGNET
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А

ca
affair, and of course the pole-pieces must make contact
with its poles inside the brass bracket. I find it works
very well, indeed, and thought it might be of someuse to
someof your readers. The magnet forms a loop to hang
E. C. W.
receiver on switch. - Yours truly ,
| Hayling Island.
A Remedy for a Slow - Steaming Model Loco
Boiler ,
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -We recently had to deal with the boiler
of a model locomotive of English make which would not

D

OAN SPACE AT BOTTOM

steam the cylinders to get anything more than a crawl out
of the engine. We took off the boiler, which was fired
under barrel by spirit lamp, and cut out a piece in under

the sketch , A is a tin canister 3 ins. in diam ., cut down to
about 1 % ins. in width . A hole ( B ) is punched in the
centre of the bottom , equal in diameter to the screw of
the hand -wheel, and if the latter has a handle, another
hole (C ) must be punched at the proper radius, and large
enough to pass over the thickest part of the handle. Also
punch twoholes in the side, about 18 in . diam . and % in .
apart. Take off the nut of the hand wheel and fit on
this canister as a drum , and replace nut. Take a piece
of good cord, as long as the height of the lathe centre
from the floor, make a knot in one end, and thread the
other end through one of the holes (from the inside) and
tie to this end a small hook made of wire. To this hook
hang a small canister D. When drilling , wind the cord
several times round the drum , and weight the canister D
with as many pieces of lead as necessary to feed up the
drill. This weight, of course, varies with the size of the
drill and the hardness of the metal. My lathe stands in
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a window recess, so I have a pulley ( E )made of an empty
cotton reel bushed with brass, and running loose on the
rod F fixed overhead. I have a long cord, and the knot
is made at about one-third of its length . The short end
is put through the one hole, and the long one (G ) through
the other and led over the pulley , and has a small weight
( H ) tied to its end . As the weight D descends the cord
G winds up on the drum ; and when the drill is through
the plate , a pull on H runs it back , ready for the next
hole.
J. A. M.
Edinburgh .
The Construction of Models of Historic Value.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -I highly approve of your idea regarding
the construction of historic models, for apart from the
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the present day , and if the correct measurements were
given of the various parts, they might be used as a basis
to work on .
I like The MODEL ENGINEER better every time, and
as I am the only one in this town that takes it, I have
many requests for lending it. - With best wishes for its
success, I remain yours truly ,
PERCIVAL KING .
Wawanesa, Manitoba.
To Amalgamate Zincs Chemically .
TO THE EDITOR OF The Model Engineer .
SIR ,—There is a good device for the amalgamation of
zincs which I found in a French paper, La Nature, and
which , after trials, proved itself very successful.
Make a mixture of :—Water, 100 parts in weight ; sul
phate of mercury , 85 parts in weight ; sulphuric acid , 15

fors
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AN EARLY AMERICAN LOCOMOTIVE .
value they would possess as showing the beginning of the
locomotive, they are so easy to construct compared to en
gines ofmodern design. I enclose a cut of an old Ameri.
can engine , which may not be efficient or extremely
economical compared to the engines of to -day, but it is
certainly of a very graceful appearance,and nodoubt did
its work well in hauling the quaint old trains over the
American plains sixty years ago,
I think it would not be a bad idea if you would print
cuts of all the different locomotives which marked epochs
in its improvement, from the beginning of the century to

parts in weight ; oxalic acid, 30 parts in weight ; chloride
of ammonium , 35 parts in weight. This being a greyish
paste , which has simply to be applied and well rubbed
all over the zincs , which are then dried.
I found that zincs thus treated will last much longer
than those amalgamated in the usualway. Besides, there
is no handling of mercury, which is certainly a great ad .
vantage,
I hope this will be of some interest to all of your
readers interested in electricity . - Yours faithfully ,
Paris .
R. GASPARD .
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Allowing three 8 C.-p. lamps for each of the two large rooms, and
two 8 C. p. lamps for each of the smaller rocms, shows 112 C.-p. re
quired for the rooms. Allowing two more 8 C. p . lamps for the pas.
sage and landing,makes a total of 128 C.-p. required. Messrs. Hardy
and Padmore, Ltd., ofWorcester, supply a combined gas engine
and dynamo to give this output for £43 7s. 6d. The lamps, wires,
instruments, switches, & c., would cost from $ 15 to 620 extra ,
according to the selection made. The bells could be worked from
the lighting circuit, but dry batteries would be more suitable and
less trouble to fit up . The current for lighting could be taken from

Queries and Replies.
(Attention is especially directed to the first condition given below ,
and no notice will be taken of Queries not complying with the
directions therein stated .
Queries on subjects within the scope of this journal are replied to
by post under the following conditions:-(1) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only, and the sender's name should be in .
scribed on the back. (2 ) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
reference. (3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed. (4 ) Queries will be answered
as early as possible after receipt,but an interval of a few days
must usually elapse before the Reply can be forwarded. (5)
Correspondents who require an answer inserted in this
column should understand that someweeksmust elapse before
the Reply can be published. The insertion of Replies in this
column cannot be guaranteed. (6) AU Queries should be
addressed to the Editor, The Model ENGINEER, 37 & 38,
Temple House , Tallis Street, London , E.C.)
The following are selected from the Queries which have been replied
to recently :
[3558 ] L. & Y.R.Loco, No. 1097. R. B. (Rochdale) writes :
Would you kindly give me a sketch of L. & Y.R. type of express
loco, No. 1097. A sketch giving somewhat similar particulars to
Query 2913 (G.E.R., “ Claud Hamilton " ) would suit my require
ments.
Weshow below a sketch of the 7 ft. 3 in. coupled engines (eight
wheelers) on the L. & Y.R. The cylinders are 18 ins. by 26 ins. ;
valves on top actuated by Joy's gear For models : cylinders, in .
by i in . for f-in . scale, and 54 in . by If ins. for 34 -in . scale, are the

L.YIR . CHIMNEY

QUERY 3558 .
7 : 3 LOUPLED
73

Locos

QUERY
NO 3558 .

1

brobe
to
nang

A

LYR .

Bie

April 15, 1901.

WEE

baly

/do

-T

Klex8 *

9 Spokes

22 spokes

56

24

4

1" *
FOR

Inches 12
Ź l'scale models

0

most suitable. Cylinders are 1 ft. i ins. apart, and centre lines
horizontal. Driving wheels, 7 ft. 3 ins. ; bogie wheels, 3 ft. ; cab,
6 ft. 9 ins.wide; footplate , 7 ft. 6 ins. wide. For further particulars
see Engineer for April 21st, 1893. Chimney is shown to a larger
scale. Kindly note that in asking for particulars please name the
class of engine as well as the number ; the type required is some
times difficult to trace if the number only is given .
(3608) Electric Light Installation . W. A. C. (Bideford )
writes : Will you kindly inform me how
I ought to proceed , as Í
intend lighting my house with electric right? It is a six -room house ,
and the rooms measure - two about 15 ft. by 12 ft. by 8 ft.; two
about to ſt. by 12 ft. by 7 ft 6 ins.; two about 8 ft. by 10 ft. by 7 ft.
Please give me full particulars as to what I shall require - such as
size of engine and dynamo, lamps, switches , wire, & c. Would the
dynamo work bells as well as lights - as I have two bells not work
ing ? Also, could accumulators be fitted so as to work lights without
running dynamo constantly when the lamps are wanted ? How
could ihe current be conducted from dynamo, working in an out
building about twenty yards away ? Would the cable main have to
be underground, or could it be fixed against walls, and so carried ?
Will you please let me know what the undertaking would cost, and
oblige
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a set of accumulators, if preferred , and the accumulators could
he
charged-up from dynamo when the light was not in use. T
per
arrangement would add considerably to the cost of the plant. 1
through
g
his
pro
run
could
house
the
be
wires from the out-buildin to
H.
wood casing fixed along the wall. For further information on +
subject see book , " Electric Light for Country Houses," by J
Knight ; post free 18. 2d ., from ur Book Department.
beet
[ 3645 ] Running Dynamo at Lower Speed ; Joining s
Ebonite . H. C. (Auckland )writes : (1) I have made a dy
give
o
from castings, and it works alright. The dynamo is wound ť
e only
50 volts 10 ampères, 1,700 revolutions, shunt-wound , but I hav
got an oil engine cf 3 b.h.-p. What I would like to know is
s, if tbe
get, say (with the motive power mentioned ), 20 volts ?-that i
dynamo is run at a lesser speed than that originally intender
old you
light lamps off a lesser voltage , and effectively ? (2) Co
to make
inform me of a way to join sheet ebonite together, so as
e without
accumulator cells, as I cannot get the glass cells out her
importing them ?
s, but it is
(1) The dynamo could be run at a lower speed for 20 vo
probable that the voltage will be slightly unsteady for lig
sting lamps
owing to the weaker field . (2) Sheet ebonite may be join
ed together
charee parts
with marine glue,which can be made as follows : dissolve
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powdered shellac in pure ether, dissolve one part indiarubber in pure
together.
two liquids
mix the
, andLoco
ether
(3348)
Firebox
. C. E. T. (Birmingham ) writes: Being
desirous of building a model loco, would you oblige me through
your Queries and Replies how to build in the firebox ? I want to
make it with only one straighttube through the boiler ; size of boʻler
I wish you to state. Boiler is of copper, 8 ins. long, 374 ins, diam .,
riveted with copper rivets and 1-16th in. thick.
If you refer to THE MODEL ENGINEER for December ist and
15th. last, the design given for locomotive shows a simple way of
making a firebox. Of course, this type cannot be made very deep:
Another way in which it can be done, is to rivet an angle all round
the opening in the barrel, and the firebox riveted to it. The flue to
consist of a flattened tube, with several small water tubes fit ed
so .
vertically through it. It can be a water space firebox or not but
You can , of cour: e, exactly copy the usual locomotive practice,
it requires some skill.
(3438] L. & N.W.R. Loco., “ Black Prince." T. F. H.
(Stamford Hill) writes : I wish to build a model (9-16ths in . to foot
scale ) of the L.N.W. 4-coupled compound express engine (No. 1502),
Black Prince." Could you give me a sketch of this loco, showing
how the bogie is placed, also the firebox, with the lengths of the
different parts
We here give an outline of the “ Black Prince " class , L.N.W.R.,
and for further particulars refer to Practical Engineer, December
3rd , 1897, or to Engineering of samedate. For l-in . or 9-16ths in .
scale models, the maximum size cylinder should be .in . by 1 in.
or 9-16ths in . by 1 % in. The use of two (outside) cylinders is prefer.
able with steam pressure of about 25 lbs. to 35 lbs. per square inch .
Inches
126 o
9 10
2
5-6 7
1 1
1
Scale of
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(3520 ) Alternators . R. A. L. (Prescot) writes : ( 1) How do
you find the periodicity of an alternator ? (2) When synchronizing
two alternators how can you tell from the Auctuating lamps when
the machines are in step with each other ?
The periodicity of an alternator is found by multiplying the
number of pairs of poles (N. and S.) by the revolutions per minute
and dividing by 6o. If an alternator has 40 poles and runs at
150 revs. per minute, the periods will be 50 per second. lo using a
synchroniser with a lamp in circuit, the alternators are in step when
the lamp burns bright and steadily . Then the alternators may be
switched in and more steam turned on to engine.
( 3566] Launch Engine. E.S.M. (Newcastle-on - Tyne)writes
Will you kindly answer me the following questions ? I have a
3 ins. and 5 ins.;
c. s . C. launch engine- diameters of cylinders,What
is the h..p. ?
stroke, 3 % ins.; working pressure, 100 lbs. (1)
(2) Would it be suitable for driving a boat 25 ft. long, providing the
boat be narrow - like a torpedo boat? (3) Most suitable boiler, i.e.,
most economical in fuel ?
(1) The engine would give from a h..p . to 3 h.-p. at 300 revs.
per minute. (2) It would drive a 25. ſt. boat very well ; it should
not be less than 5 ft. wide. (3) Boiler should be the horizontal
pinnace type, 2 ft. diam ., and about 3 ft. 6 ins. long.
( 3574) Model Engine Proportions. P. B. (Wyvenhoe) writes:
Will you please give me fall dimensions for a model engine ? With
cylinder 1 % ins. bore, 272 ins. stroke, what length and width the
steam and exhaust ports should be ? What size and travel the slide
valve ?
13 14 15 16 FEET
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L. & N.W.R. LOCOMOTIVE- “ BLACK Prince .”
3325] Midland Goods Engine. C. S. (Northampton ) writes:
Steam ports, $3 in . by %s in.; exhaust ports, 58 in . by 14 in .; bars,
Could you give me (1) a drawing of a Midland 6-coupled goods
48 in . wide; valve , 76 in. long and 7 in . wide, allowing 1.16th in .
engine, t-in. scale, showing side frames and stating size of wheels,
lap ; exhaust cavity, 5 in. by } in. and } in. deep ; travel, 5-16ths
( 2) width between frames, ( 3) gauge of track, (4) size of cylinders ?
diameter of shaft, % in .; length of connecting-rod , 7 ins. Other
Webave searched for information as to the Midland goods, but
proportions can be taken from an example of the type of engine you
cannot find enough to make a drawing . The engine was illustrated
wish to build .
[ 3586 ] “ Simplex " Dynamo. F. E. S. (Glossop) writes : !
in
Engineer of December 1 ,th , 1895, and the following are lead
ingthe
,dimensions
:- Boiler, telescopic mean diameter outside, 4 ft. z ins.;
shall be glad if you will kindly give me dimensions and sizes and
boiler, length of barreloutside, 10 ft. 6 ins.; ditto firebox outside,
amount of wire required for making a “ Simplex " dynamo for
5 ft. u ins. ; wheels (6 -coupled), diameter on tread, 5 ft. 2742 ins. ;
15 volts 10 amps. I should prefer a drum armature.
cylinders, 18 ins. by 26 ins. , between frames ( 1 in . thick),4 ft. it ins.
If you can refer to the issue for August , 1899 , of THE MODEL
ENGINEER (No. 20), you will find drawings for a 100-watt dynamo of
The best gauge for t- in . scale model would be afins. or 2 9-161hs ins.
(3504) Clark Cell. F. J. S. (Macclesfield ) writes : (1) What size
the “ Simplex " type. If the dimensions of this machine are in .
in English measurements should a Clark cell be made, and what
creased by 25 per cent., making armature 24 ins. diam ., and 3 %8 ins.
must I use for the jar ? (2) What amount of chemicals and what
long, and the field -magnets in proportion , it would be suitable for an
size zinc shall I need ? (3) What should the price of the separate
output of 150 watts - viz.., 15 volts and 10 amps. The armature to
chemicals (zinc and mercury included ) be ? (4) Will the cell or cells
be wound with No. 19 D.C.C., in any convenient number of sections,
keep a lamp lit for a longer time than a bichromate battery ? (5 ) Is
and the field -magnet with 4 lbs. No. 21 s.c.c.
the paste very difficult to make ?
( 3600 ] Dynamo and Accumulator. C. G. P. (Treharris)
writes : How long would two sets of ac -umulators - 12 volts 12
The Clark cell is only used for the purposes of a standard testing
ampères capacity each - drive a 24 -volt 2 % ampères inotor ? The
battery, for which it is suitable by reason of its constant E.M.F.
price list which I have states 12 amperes capacity --would this be a
We bave no data to show whether it would be possible to use the
12 ampère-hour battery ? I thought of purchasing a motor giving
battery for lighting purposes, but itwould be obviously a very ex
10 amperes , at 6 volts, as a dynamo - how long would this take to
pensive affair, and there is no question but that a bichromate
charge a 4 volt 70 ampere-hour accumulator, and for how long would
battery would give an infinitely more satisfactory result. Full
this drive the same as a motor ? Would a 1-6th b.h.-p. oil engine do
details of the construction of a Clark's cell can be found in Fowler's
Mechanical Engineers' Pocket Book for 1901, page 258.
to drive the little dynamo ?
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No 20 S.C.C. , connected in series with armature. The cells should
run it at a fair speed.
( 3515 ) Model Loco Design. C. C. H. (Dartmouth) writes : I
enclose sketch (not reproduced) of a locomotive which I am thinking
of making, and shall be much obliged if you will give me your
opinion of same, and whether you think it would make a good
working model ? As I have the wheels already, I should like touse
them in. Do you think two 98 ins. diam . S. A. oscillating cylinders
would be powerfulenough, and boiler capable of steaming them ? I
propose single-acting cylinders because they are so much easier
to make. Please state what material you think best for boiler ?
The locomotive you have sketched would work only fairly as far
as the engines are concerned, the wheel is rather largefor use with
single-acting cylinders. You could make the job much neater by
buying a crank axle and a single double-acting slide -valve cylinder
and slip eccentric and fitting theminside the frames. Your boiler is
not practicable, as it leaves little or no steam and water space
over the flue, and has no firebox. Make a simple boiler like Mr.

The two sets of accumulators, of 12 ampère-hour capacity, would
drive the motor, taking 2 % amps. for about four hours. The cells
should not be run quite out. 12 ampères capacity means 12 ampère.
hours totalcapacity, or ? ampères for 6 hours, & c. Before buying
the motor be sure that it will work as a dynamo. It would take
about ten hours to charge the 70 ampère hours cells, and they would
run the motor for six or seven hours. The 1-6th b. b. p . oil engine
would drive the dynamo, but the output obtained would depend
upon the efficiency of the dynamo.
( 351) Derrick Crane Model. J. A. T. (Newcastle-on -Tyne)
writes : Could you give me a rough sketch of a steam derrick crane,
with sizes shown, as I am desirous of making a scale model of same,
and have a toiler ( vertical) 134 ins. by 7 ins., which will, I think,
answer for a 1 -in . scale model ?
Below is a rough sketch of derrick crane. The stays would be
about 30 ins. long and the mast and jib to correspond. The eng nes
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depend upon the completeness of your model. You may have two
cylinders, 72 in. by 74 in , or 48 in. by 1 in ., and reverse them by a
slip " eccentric, which has a larger milled wheel attached, so that
the movement of the milled wheel will shift the position of the
eccentrics on the shaft, and so reverse the engines. The arrange.
ment of the gearing, & c., is too long a subject for the scope of this
Department, but it will be best to arrange that the engines shall run
at high speed, also have pressure of steam fairly high - say, 30 lbs.
or 35lbs.
(3521) Motor for Model Boat. A. W. J. (Bromborough)
writes : I have a hull of a model boat, 27 ins. long, 7 ins. broad, and

12

Greenly's design in December ist issue, doing away with the
shaped flue (this tube can
water space firebox, and putting a
be purchased already shaped ) and make the water tubes much
smaller, say 3-16ths in. or s in. diam ., and carry firebox well over
the trailing wheels ; or you can make a very simple boiler as here
shown with a piece of tube with cast and turned ends, with small
water tubes coming out at th : bottom at the “ firebox " and a
dummy firebox as a flameguard anda flue formed to chimney tube
under the boiler. Study the actual locomotive and any designs
which come out and make more simply to suit your requirements.
See Mr. Pearce's book on model boilers.
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34 ins. inside depth ; its carrying capacity is about 20 lbs. I want
to know (1) what style of motor would be capable of giving best
results ? (2) Please give chief dimensions of motor, also size and
weight of wire for field -magnets and armature. Also, how many
cells would it require to go at moderate speed ?
A motor having a drum armature of ins. diam. and if ins. long,
with 8 slots and wound with about 2 ozs, of No. 26 s.c.c. wire. See
diagram Fig. 2, page 175, August, 1899. The field -magnets may be
of cast iron, or they can be made from 1% ins. by % in. wrought
iron of the size given above. Wind the field -magnet with 5 ozs. of

1

k .

2"

No. 3521.
( 3646) 6 -in. Spark Coil. A. G. (Genoa) writes : Please give
me, in the columns of THE MODEL ENGINEER, full dimensions of
every part of a 6-in, spark coil .
A coil to give a 6-in. spark should have a core of soft iron wire,
1 % ins. diam , and 12 ins. long ; cover this with two or three layers
of stout paper and shellac, and wind, in three layers, about 3 lbs.
No 14 D.C.C. wire. Ebonite insulating tube should be 15 ins. long,
2 ins. outside diameter, and yg in . to 3-16ths in . thick . Ebonite
ends 6 ins. wide, 7 ins. high and 74 in. thick, fixedon tube ro ins.
apart. The secondary wire will consist of 8 lbs. No. 36 s.c.c. or
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S.S.C. wire, wound in 60 sections about Y8 in. wide, 2/4 ins. diam .
inside, and 434 ins, outside. The base should be about 1 ft. 8 ins. by
to ins. The condenser should have about60 sheets of tinfoil, about
12 ins. by 7 ins., with two sheets of thin paper (paraffined ) between ,
each 14 ins. by 9 ins. Other details, with instructions for winding,
can be taken from the article on “ The Construction of a 4 -in . Spark
Coil " in the issue for March ist.
(3582 ] Small Electro Motor. J. H. T. (Manchester) writes :
I am making a small electro motor (bobbin type), and I want to
know how to wind same, and what gauge of wire to use, and whether
cotton -covered wire will do as well as silk ? Please say how much
wire I shall want.
Wind each bobbin with about 2 ozs. No. 24 S.C.C. Cotton -covered
will do, about 4 lb. altogether. Each bobbin should be wound
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(Laxey), H. T. (Leicester), W. F.M. ( Leeds), A. Ş. (Birmingham ),
H. R. (Leeds), P. E , W. (Manchester), T. S. (Stockport), W. H. C.
(Bedford ), A. T. (Walsalì), “ An OLD Reader," C. T. (Sussex),
C. S. W.(Bath ), È . F.W. (Warminster), W. H. (Glenties), T. J. H.
(Boston ), R.G.M.(Colchester), L. G.C. (Spezia ), H. G. N. (Wes
ton), E. V. H. (New Bashford ), W. J. C. (Hulme). H. R. S.
(Holloway), H. C. P. (Croydon), V. G.(Milron ), A. D. D. (Rugby),
I. S (Bexhill), R. G. s. (Hastings), È . P. (Manchester), W. H.
(Fulham ), S. F. (Sparkbrook), “ READER " (Loughboro'), G. L. C.
(Lower Walmer), H , C. (Stockport), C. R. L., W. Mch. (Edin
burgh), W. A. G. (Manchester), L. C. (Dublin ), J. B. (Cardiff),
J. H. W. (Camberwell), G. E. (Prestwich ), c . M. (Campletown ),
F. H. B. (Leeds). J. E. D. (Camborne), J. C. F. (Oswestry),
W. E. O.(Homerton), H. C. (Forest Gate), c . S. B. (Brockley),
E. F. (Manchester ), A. P. (Liverpool), W.A. M.(Penge), P. S. M.
(Wavertree), H. J. B. ( Tottenham ), J. N. (Herne Hill), E. S. (Wor.
cester), J. H.(Hove), W.P. (Cork ), H. S. W.(Lancaster), W.H.C.
( Sheffield ), H. H.(Kingston).

Amateurs ' Supplies .
S
(The Editor will be pleased to receive for review under this
heading, samples and particulars of new tools, apparatus,
and materials for amateur use. ]
A 50 - watt Dynamo.
We show in the accompanying illustration an example of what our
American friends are doing for appreciative electricalamateurs. This
little machine has been designed with special reference to ease of
completion with limited facilities. Thefield -magnets are built-up of
punchings made so that each side of the field can be wound sepa.
rately in a laihe. The yoke part of the punchings are alternately
long and short, so that thehalves of the field dovetail into each other
and are held solidly in position by a key pin . The armature is
finely laminated, and contains eight cylindrical slots for the wind .
ings. The commutator is one easily constructed by the amateur.
It is built around a cylinder of vulcanized fibre. The bearings are
cast in composition metal, and support the weight of themachine in
a direct and solid manner. The journals are long, and are provided
with lubricators. The driving pulley is arranged for either round or

N
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No. 3582
in the same direction . The four bobbins on the revolving armature
being connected to a four-part commutator as shown -- the inside wire
of one being connected to the outside wire of the other, and the two
to one commutator bar, and so on all round.
(3583 ) 5 C.-P. Dynamo. G. B. (Cathcart) writes : Would
you oblige me by giving a rough sketch with dimensions and sizes
of wire for 5.c.-p : dynamo,any type,as simple as possible ? What
voltage would the lamp or lamps be, and probable speed ?
For so small an output it would be best to use the type of field .
magnet shown below and a “ Siemens " Harmature, if ins. diam

-3 % "

1

*/

2 'wede

14

wide

17

12 "

*

No.3583
and 2 ins. long. The field -magnet may be in one casting similar to
that supplied by the Crypto Works Company. Wind the armature
with 3 or 4 ozs. No. 22 s.c.c., and the fields with about 1 % lbs.
same gauge wire (No. 22) ; speed about 2,500 revs. per minute. Use
10-volt lamps.

Queries from the following readers have been received up to the
time of going to press, and will be answered in rotation . Queries
received after this time and up to the date of issue will be notified
in the samemanner in the next issue :
E. R. L. (Oakham ), S. F. S. (Tufnell Park ), E. G. (Feltham ),
W.F. B. (Keswick ), W. O. (Bagworth ), W. T.'B. (Flinley), T. P.

flat belt, as it has a groove in themiddle of the crowning face. All
terminal wires are brought to binding screwsset in a fibre connection
board in front of the field yoke. The ends of all the connecting
cables are soldered to short brass terminals, which fit the binding
screws. By placing a second connection-board on the opposite end
of the yoke, the inner ends of the field coils can be brought to
terminals for connecting the coils in parallel (when the dynamo is
arranged for series running) or for attaching a field rheostat. The
complete machine occupies a space 34 ins. by 64 ins., is 34 ins. high,
and weighs 5 % lbs. The usual winding gives 10 volts and 5 amps,
For the convenience of amateurs the castings, punchings, and
materials are arranged in three different sets, of varying stages of
completion. Full sized detail, blue prints, and complete instructions
for the machine work and winding , are furnished with each set of
material. These interesting machines are supplied by Messrs.
Parsell & Weed , of Nos. 129 and 131,West Thirty-first Street, New
York City, U.S.A.
Electric Light Engineering , etc.
We are informed by Messrs. Marshall & Woods, who are the
successors of the late firm , Woods & Co., that they have acquired a
new factory at Shepherds Bush, where they have established a plant
of English and American tools of the latest pattern for turning out
their electrical and mechanical specialities. Amongst these are a
special line of high -class small-power electric motors and dynamos
from Mr. Marshall's latest designs, small gas engines, alternating
current transformers, and variousmedical and other electricalappli
ances. The electric lighting business will be continued as before,
and the installation of electric motors, for driving all kinds of
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machinery, will have special attention. The offices and showroom
will remain at 2, Gray's Inn Road (Holborn end), London , E.C.,and
all correspondence should be direcied thereto .
Interesting to Electrical Readers.
The price lists issued by Archibald J. Wright form an attractive
and comprehensive catalogue of electrical goods. Standard articles ,
which have their place in the everyday applications of electricity
receive due consideration , and the amateur electrical engineer will
doubtless
be gladof materials
to know ofordinarily
one of the
where work.
he can For
get
small quantities
usedplaces
in practical
such goods, the catalogues in sections B , and T and L , should be
consulted ; the first dealing with bells, batteries, and their acces
sories, and the latter two (combined ) with telephones, dynamos,
electric light material and the like. In addition to these there is a
large list, section N , of novelties and experimental machines and
similar items - not all of which are electrical. We may well call
attention to some of the interesting features of this last list, such for
example as the two electric lanterns illustrated below . One of these
(Fig. 2) is the ." Victory " lantern , which is a very cheap outfit,
and the other ( Fig . 1) a neat portable hand lamp. Fig . 4 illustrates
the " Victory " electro.motor - a very low -priced machine - and Fig .
3 is particularly interesting, being a model heliograph , sold at a
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purposes. Pumps, fittings, clips , & c., are amongst the specialities
of the firm , and trade readers will find it worth while to write for
discounts . Any reader of THE MODEL ENGINEER can obtain the
above list free by mentioning this journal when writing.
M.Glover & Co., Leeds. - A fortnight ago we mentioned the
fact that a reader had asked us for information with respect to fire
wood -making machinery. Wehave received lists of such apparatus
from the firm here mentioned, who make a speciality of the business.
The reader in question - and any others who are seeking similar
information - should write to Messrs. M. Glover & Co. for full par
ticulars of their machinery.
TheS.E.
Dermatine
Company,
Neate Street,
Lon .
don,
- " Dermatine
is theLimited,
name of 95,
a substitute
for india
rubber, which it resembles in flexibility and other characteristics,
whilst it appears to have advantages over the natural product in
many points. It is used principally for belting, pump. valves, by:
draulic packing rings and steam and water joint packings, as well
as for garden hose, & c., and owing to the possibility of moulding it
into any shape, it possesses advantages over leather for many pur
poses. The catalogue issued by the firm has interesting data on the
subjects of india -rubber, gutta-percha, & c., and many of our readers
will find it worth perusal.

FIG . 2 .
THE “ VICTORY
LANTERN .

AJ.W

ent
FIG . 1.- PORTABLE HAND LAMP.

Fig . 3. —THE HELIOGRAPH .

cheap rate, and by means ofwhich messages can be transmitted over
great distances by the aid of sunlight. List B is sent to readers for
3d ., post free, T and L (together in one list) and N for ad. each,
post free, THEMODEL ENGINEER beingmentioned. All correspond
ence should be directed to the Islington Electrical Works, 318 ,
Upper Street, London, N.
Catalogues Received .
Hamilton Model Works, 258, Catharine Street, North, Hamil.
ton, Canada. — This firm issues a most attractive little price list of
gasoline engines of their own design and make. These are largely
intended for launch work , and for this reason are made light and
powerful. We may judge from the illustrations given that the
engines have a good sub tantial appearance, and are very neat and
workmanlike. Those on the lookout for castings or finished motors
to fit to their boats or canoes will do well to procure this list.
E. R. Dale, Crane Street, Salisbury .-- An interesting and fully
illustrated catalogue of electrical novelties is to hand from this firm .
It contains particulars of a variety of portable electric lamps,
motors, fans, dynamos, & c. A novel item is an acetylene search
light for launches, yachts, and other small craft, whilst model rail.
way owners will also find much to engage their attention. The
price of this list is éd., post free.
Schaffer & Budenburg, Whitworth Street, London Road,
Manchester. It is hardly necessary to say that pressure and
vacuum gauges are the specialities of this firm , but model-makers
who are in search of a correct working copy of the real thing should
get the new list issued by Messrs. Schäffer & Budenburg at once.
This contains particulars and prices of gauges from $ in , diam .
upwards, and also some valuable birts for fixing and using them to
the best advantage. A penny stamp should be sent for postage.
Hobbies, Limited , 12 , Paternoster Square, London , E.C.-Our
readers who are photographically inclined will find Messrs. Hobbies
catalogue of photographic apparatus worth perusal. It will be sent
on receipt of penny stamp.
Steiner & Co., 142, Houndsditch , London, E.C.-A list of
cycle accessories, such as lamps, horns, bells, & c ., comes very
opportunely just now , and Messrs. Steiner & Co. have some ex
cellent novelties in these lines. Readers will do well to examine
their new candle and acetylene lamps for bicycles, both these types
of lamps having probably a future before them . There are also
paraffin and oil lamps listed, as well as special kinds for various

FIG . 4. - “ VICTORY ” ELECTRO -MOTOR .

The Tyneside Supply Company, 1, St. Nicholas Buildings,
Newcastle-on- Tyne. -The large illustrated price list of bells, indica
tors, telephones, switchboards, insulators, & c., issued by this firm is a
commendable production. Its get-up is excellent and the printing
and illustrations as good as possible. The extent of its scope is
indicated above and we need only add that readers can obtain the
catalogue by sending 7d. in stamps and quoting The MODEL ENGI
NEER
. The amount charged
the catalogue is returned on pur.
chases of not less than ros.
The India -Rubber, Gutta - Percha, and Telegraph
Works Company, Limited . Offices : 100 and 106, Cannon
Street, London, E.C.-List No. 40 i.sued by this firm contains in
an extensive, tabulated form , prices of a great variety of electric
light cables and wires, and will be found useful for reference by
many of our trade readers especially.

Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the pa per
only, and should invariably bear the sender's name and address. It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom .
panied by a stamped addressed envelope for return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
Advertisement rates may be bad on application to the Advertise.
ment Manager .
How to ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatus and price lists, & c., for review , to be addressed
to THE EDITOR, “ The Model Engineer,” 37 & 38 , Temple House,
Tallis Street, London , E.C.
All correspondence relating to advertisements to be addressed to
THE ADVERTISEMENT MANAGER, " The Model Engineer," 37 & 38,
Temple House, Tallis Street, London, E.C.
All subscriptions and correspondence relatizg to sales of the paper
to be addressed to the publishers, Dawbarn & Ward , Limited,
6, Farringdon Avenue, London, E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain, 12, Cortlandt Street, New York, U.S.A., to whom
all subscriptions from these countries should be addressed .
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Neat Model Vertical Engine .

By H. F. MORTON .
ENCLOSE photographs of a model vertical engine
to the readers of The MODEL ENGINEER , which I
think is a most excellent paper, and has been long wanted
by amateurs .

PUBLISHED
TWICE MONTHLY

polished stair- rod . The bore of the cylinder is i in. by
if-in . stroke. I had the cylinder bored at a model
maker's, as my lathe is too small for the purpose, the
centres being only 2 ins. from the bed. I think the only
new feature about themodel is the reversing arrangement,
which I put together out of two old clock wheels, or,
rather, one and a -third of one, which can be seen in the
left-hand photograph . The boiler I have is made of
copper, 12 ins. by 5 ins. diameter, and with two gas

PHOTOGRAPHS OF MR. H. F. MORTON'S VERTICAL ENGINE.
The engine is almost entirely made of brass; the shaft,
valve-spindle, and reversingshaft, however, being of
steel. I might also say that the valve -spindle is part ofa
knitting needle, and the two supporting pillars pieces of

stoves under it. I make out the pressure to be about 12 or
14 lbs. per inch , which runs the model at a good speed
light. The height of the engine from base is about 7 ins.,
and weight about 6 lbs. without flywheel.
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The Society of Model Engineers .

London .
T the meeting held on Tuesday, April 2nd , at the
ATMemorial Hall, Farringdon Street, E.C., Mr.
Percival Marshall presided over a large attend
ance ofmembers and friends. The lantern lecture on a
“ Model Engineer's Trip on the Broads,” given by Mr. J.
C. Crebbin and illustrated with splendid slides prepared
by Mr. H. E. Morriss from snapshots taken by him on
the trip , were very much appreciated . A lantern slide
showing a variety of models made by the Bradford
Branch of the Society was also thrown on the screen.
The rest of the evening was devoted to trial trips, run
by several new model locomotives. Mr. Smithies' new
engine, having two outside cylinders, leading bogey ,
single drivers, and a pair of trailing wheels, made
several successful trips. Then came Mr. Bowling's new
model of a L. and N. W. 7 ft. 6 in . single, the Owl,"
very correctly proportioned to %2 in . scale. This little
engine ran remarkably well, showing the possibility of
getting good work out of a scale model with large drivers.
Mr. Solomon's and Mr. Pearce's outside cylinder
single engines also made several trips. Mr. Bashford
brought up his nearly completed model Caledonian
express, which was inspected with great interest.
The next meeting will be held on Thursday, May 2nd ,
at 7 p.m., at the Memorial Hall, Farringdon Street,
E.C. Mr. Henry Greenly will lecture on “ The Prin
ciples of Model Locomotive Design," illustrated by
lantern -slides and drawings. Members' model locomo.
tives will be running on the Society's railway track.
Provincial Branches .
Glasgow . - The usual fortnightly meeting of the
Glasgow branch was held in the Grand National Halls on
March 25th , Mr. David Thomson presiding. A discus
sion ensued about a suitable boiler. It was agreed to open
a subscription list towardsthe equipment of the boiler.
Mr. Thomson showed someelectrical apparatus, which
was highly appreciated by the members, and stated that
he would willingly loan patterns and give help to any
member interested in electrical engineering. Mr. Beith
moved a hearty vote of thanks to Mr. Thomson for his
very generous offer, and suggested that Mr. Thomson
might supply castings at a suitable price .
The previous fortnightly meeting of the branch
was held in the Grand National Halls, February 25th ,
Mr. David Thomson presiding. After the usual business
had been gone over, Mr. Thomson assisted Mr. Gal.
loway to deliver a lecture— “ A Trip to the Paris Exhibi.
tion ," which was illustrated with seventy views. At the
close of the lecture Mr. Thomson was awarded a hearty
vote of thanks for kindly loaning his lantern to the
society, and for the manipulation of the same, and also
to Mr. Galloway for his lecture. This being all the busi
ness, the meeting terminated .
On Saturday, February 16th , by kind permission of
Mr. John McIntosh, locomotive superintendent of the
Caledonian Locomotive Works, we paid a visit to the
above works, some forty members and friends being
present. In the unavoidable absence of Mr. Urie, works
manager, we were taken over the works under the guid
ance of Mr. Copestake and two of his friends. Space
cannot be spared to describe the works, but the visit was
much enjoyed by the party, which passed a hearty vote of
thanks to Mr. Copestake and his friends for their kind
efforts on our behalf.
On Friday, March 8th , Mr. David Galloway presided ,
and after the minutes of the previous meeting had been
read and adopted, one of the most animated discussions
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which have taken place since the branch started , ensued
on a very handsome boiler which Mr. David Thomson
presented to the Society ; and after various suggestions had
been made, it was agreed to let Mr. Thomson fit it up.
He received a hearty vote of thanks for his handsome
present ; a vote of thanks being also awarded to Mr.
Beith for kindly supplying the boiler with a pump, and
also to Mr. McCaig for furnishing the boiler with a steam
pressure gauge . On the motion of Mr. Beith , the Secre.
tary was requested to start a subscription sheet towards
the equipment of a workshop. The Secretary will be
glad to receive money or tools from any gentlemen
interested in model making.-- ANDREW LANG , Hon .
Secretary, II , Dale Street, Bridgeton, Glasgow .
Liverpool. - A meeting of the members of this
branch of the Society of Model Engineers, was held on
April 3rd , at the Balfour Institute, Liverpool, the chair
being occupied by Mr. Dawson.
After the minutes of the previous meeting had been
read over and passed , the question of combining the
duties of Hon. Secretary and Treasurer was brought
up for consideration. Mr. Thorp offered to resign his
position as Treasurer, and was thereupon elected to the
position of Deputy Vice- Chairman, this being proposed
by Mr. Rimmer, and seconded by Mr. Kay. The joint
duties of Hon . Secretary and Treasurer are to be carried
on by Mr. Stewart.
Mr. Thorp then proposed that the annual report be
placed in the hands of the printers ; and , after two new
members had been elected , Mr. Kirby exhibited a well
made model locomotive. This was much admired by the
members, and afterwards underwent somevery successful
trials under steam . Mr. Dawson also showed two very
fine detail drawings of his locomotive, and, after a vote
of thanks had been awarded to Mr. Kirby, the meeting
terminated at about 10 p.m.
The next meeting will be held on May Ist, further
particulars of which will be posted to the members.
—FRED T. STEWART, Hon . Secretary, 14 , Adelaide
Road , Kensington, Liverpool.
Cardiff. The preliminary meeting of the Cardiff
branch of the Society of Model Engineers was held at
Maskell's Restaurant, St. John's Square , on Monday
evening, April ist, Mr. Easterbrook presiding. It was
decided to form a local branch of the above Society, after
a discussion of the advisability of so doing , and a set of
rules, adapted from those of the Parent Society, were
agreed upon, the subscription being fixed at 5s. 6d. per
annum , with an entrance-fee of is. It was also decided
that the first generalmeeting should take place on Friday
evening, May 3rd , at the same place .
Will all those desirous of becoming members communi.
cate with W. ROBERTS, either at 119, Bute Street, or at
123, Tewkesbury Street, Cardiff ?
Dublin . - The Dublin branch held their second ordi
nary meeting on Thursday, March 14th , 1901, in the
Mercantile Association Rooms, 3, Burgh Quay, Mr.
Harry C. Draper, F.C.S., presiding. The minutes of
the previous meeting having been read , the election
of a second vice-president and committee, was proceeded
with . The following were elected unanimously :-Vice .
president, Mr. R. P. T. Logan, J.P., M.I.C.E.,
M.I.M.E. ; Committee, Mr. J. Kelly and Mr. J. Purser.
A paper on Combustion was read Mr. J. Holliday,
A.M.I.C.E., M.I.M.E., in which he dealt very clearly
with the combustion in gas and oil engines. A discussion
on the paper followed . Mr. J. Purser exhibited a
“ Simplicity ” milling and wheel-cutting attachment for
the lathe. The lantern and screen were tried for the
first time. The meeting adjourned at 10.30 p.m.
T. E. WINCKWORTH , Hon . Sec., 149, South Circular
Road, Dolphin's Barn, Dublin ,
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the Book - shelf.

(Any book reviewed under this heading can be obtained from The
MODEL ENGINEER Book Department, 6, Farringdon Avenue,
London, E.C., by remitting the bublished price and cost of
hostage.
HANDBOOK ON ELECTRO PLATING , POLISHING , LAC
QUERING , BURNISHING , AND ENAMELLING . Pub
lished by W. Canning & Co., Birmingham . Price
25. 3d., post free. (25. 6d . abroad.)
It may at once be stated that this book is published by
a firm dealing in electro -plating plant and accessories, but
we have not for a long time seen a volume, issued under
similar conditions, so commendably free from the common
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The Largest Railway Crossing
in

England .

*HE accompanying photograph shows the extraordi
THnary network of railway on the east end of the
station of the North-Eastern Railway, Newcastle.
upon - Type, where the North and South express trains
enter. The reader can form some idea of the magnitude
of the crossing when he considers that there are no
less than 1,135 trains of all descriptions passing over it
every twenty four hours, including passenger, mineral,
goods, and light engines. Of this no less than 675 trains

Fm

THE LARGEST RAILWAY CROSSING IN THE WORLD - NEWCASTLE-UPON -TYNE CENTRAL STATION.
fault of being catalogue-like. The basis upon which
the greater part of the information is placed consists
of the requirements of cycle works both large and
small, but it would be quite wrong to suppose that only
those in even that extensive circle will find the volume
useful. As a matter of fact, the chapters on smaller
work, on electro - gilding, silvering, polishing, & c., should
be of very special interest to readerswho wish to do some
practical work in that direction , as nothing could very
well be more definite than the instructions on these points.
By the method adopted , the book is rendered specially
suitable to those starting in the trade, as estimates are
given to show the size of plant which may be needed for
a particular output of work . We heartily recommend in
terested readers to add this volume to their private
technical libraries.

pass over the High Level Bridge, and the remaining
460 to and fro from the Manors, on the east side of the
station . The points at this crossing are worked from the
signal-box shown on the extreme right of the picture ; in
it are 248 levers, worked by an efficient staff of eight
signalmen . There are three shifts every twenty -four
hours, and one man is always on the bridge for each
shift.
ACCORDING to our contemporary the Electrical Review
(N.Y. ), a lawyer in New Jersey recently had in operation
in the court room where his client's case was being tried,
a working model ofa fully -equipped trolley.line, operated
by electricity from an outside feed wire, showing exactly
how his client, who was a motorman , was injured in an
accident a few years ago.
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The Construction

of an

Inter

communicating Telephone Set .

( Continued from page 177.)
'HE receiver is of the Ader bipolar type. A
cross- sectional view is given by Fig . 10 , and
THE
Fig . 1 is a plan view of the receiver case
and magnet with the rubber earpiece removed .
Referring to Fig . 10 , M is a permanent magnet made
of tool steel 3-16ths in . thick and Y2 in . wide,
bent to a circle of 2 ins, inner diameter. The tips
of the magnet are shaped as shown by the detail
sketch in the centre of the ring, and to these are
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the cup exactly accurate, as any variation will affect the
dimensions of the magnet coils, and, consequently , the
working of the receiver.
The receiver coils consist of No. 36 silk - covered wire,
each coil containing exactly 125 ft. of wire. The coils
should be wound on bobbins made of thin vul
.

R

K .- % #
F

00
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FIG . 11. - PLAN VIEW OF RECEIVER CASE .

% .

16

canised fibre, and the terminals may be soldered to
the ends of a length of silk -covered lamp cord ,
say, No. 22. Before making this connection a knot
should be tied near the end of the lamp cord , and when
the magnets and coils are assembled the free portion of
the cord should be threaded through a hole in the bottom
of the receiver cup, located as shown in Fig . 11. Part of
the heads of the screws which hold the structure together
will have to be cut away after the magnet and cup are
bolted together in order to allow the magnet coils to go
down flat on bottom of the cup. The coils may be held in

Fig . 10. - SECTION OF BIPOLAR RECEIVER .
bolted soft iron pole -pieces, P , P. The screws which
hold the pole -pieces to the magnet poles also hold the
receiver cup K in position. This cup is made of brass
or any other non -magnetic material, and is circular , as
shown by Fig. 11. The pole -pieces, P , P , are merely
right angle pieces of soft iron , preferably wrought iron,
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FIG . 14.— DETAILS OF THE HOOK Switch .

Nella !
Fig . 13.--SECTION OF INDUCTION COIL .

of the dimensions and shape shown by Fig. 12. It will
be noticed that the upper ends of the pole pieces are
rounded off instead of being perfectly square . The cup
K is 15-32nds in . deep over all, and its wall is 1-16th in .
thick .
The diaphragm D is a tin disc, 24 ins. in diameter and
b'or in . thick . It is held on the rim of the cup by the
rubber earpiece R , which is screwed to the outer edge of
the rim in the usual manner. Should the reader make
the wall of the receiver cup of any other thickness than
1-16th in ., care must be observed to have the bottom of

place by using shellac varnish applied to the bottom of
the cup and to the heads of the coils next to it.
A sectiona view of the induction coil is given:
by Fig. 13. The primary coil consists of two layers.
of No. 20 silk.covered wire wound on a bobbin
measuring 2 %2 ins. between heads, and having a 78 in .
hole through its centre. The bobbin tube may be
made of thin fibre and the heads of hard wood. The
secondary coil consists of 2000 ft, of No. 33 silk - covered .
wire wound over the top of the primary coil after wrap
ping three or four layers of oiled paper over the primary .
Both terminals of the primary coil should be led out at.
one head , and those of the secondary coil out through the
opposite head. The core of the induction coil consists of
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tact for the switch springs, s, s. The lower spring is
mounted on a wood block 3.161hs in . high at its front
edge, ys in . high at the back edge, and 38 in . wide
between these edges.
The screw which holds the spring on this block may
be an ordinary wood screw sunk into the floor of the box,
but it is preferable to have the block either glued to the
floor of the box or fastened to it separately , using the

fine soft- iron wires, about No. 24 gauge ; as many of
these should be used as can be packed into the hole
through the centre of the bobbin .
The hook switch is shown by Fig. 14 , and consists of
a simple strip of metal 6 %2 ins. long and Ys in . thick,
having a hook formed at its outer end and being pivoted
at its inner end to a brass bracket. The width of the
switch at the pivot is 72 in ., and this is tapered uniformly
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Fig . 15. - METHOD OF MOUNTING AND CONNECTING INSTRUMENTS .
to % in. near the hook . The thickness of % in . is the
same throughout its length . The details of the bracketare
shown in the upperpart oftheengraving . The bracket itself
ismerely a right-angle casting | in . thick everywhere ex
cept at its upper end, where it is 3-16ths in . thick in order
to give a good bold to the thread of the flat-head screw
STATION 2
STATION 1

screw only to hold the contact spring down. The wire
leading to this spring should be soldered to its back end,
so that the contact will be permanent regardless of the
condition of the screw . There are two of the upper
springs, but as they are in line with each other only one
shows in the drawing. These are held to the side of the
STATION 4
STATION 3

BATTERY

8
R
1

Fig . 16. - DIAGRAM OF CONNECTIONS FOR FOUR INTERCOMMUNICATING TELEPHONE STATIONS.
on which the lever is pivoted . The head of this screw
should be of the same diameter as the width of the
vertical lug of the bracket in order to prevent any ten .
dency on the part of the lever to wobble sidewise . The
contact spring s, s may be made of phosphor bronze or
thin German silver. A brass pin , p , 48 in . in diameter
and 1 in . long, is mounted in the centre of the lever
374 ins. from the pivot hole. This pin serves as a con

box by means of thin brass plates screwed down with or
dinary wood screws.
A triangular block of wood
should be provided immediately beneath the springs,
following the
from
in order to prevent them
pin P too far when the hook is pulled down
ward . This sketch is three- eighths of full-size, so that
any dimensions which are not marked may be scaled
from it.
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Although the reader may mount his apparatus in any
way he pleases, it is suggested that it be mounted as
shown by Fig. 15 , in which T is the transmitter bolted
to the front of the box, P is an ordinary push button, and
S is the selective switch, consisting of an ordinary strap
switch with as many contact buttons as there are stations.
The connections within the box are shown in the right.
hand part of the engraving. In this sketch one of the
two upper springs of the hook switch is shown detached
from the side of the box , in order to clearly indicate the
connection between it and the primary of the induction
coil. The upper hinge of the door is shown as forming
the connection between the other end of the induction
coil primary and the transmitter, but the hinge need not
necessarily be used. The wire can be carried across from
the stationary part of the box to the door by coiling it
into a long spiral, as indicated in the other three connec
tions, and tacking it down at each end of the spiral.
The connections between binding posts 2 , 3, and 4, and
the nuts 2 , 3, and 4, on the inside of the door are not
shown.
As the sketch is a small one, and the lines are neces
sarily very close, it may be advisable to enumerate the
connections; these are as follows : From the left -hand re :
ceiver fost to one end of the induction coil secondary ;
from the right-hand receiver post to one side of the push
button, and also to the lever of the selective switch ; from
binding post No. I to one terminal of the bell , and also
to button No. 1 of the selective switch ; from binding
posts Nos. 2, 3, and 4 to buttons Nos. 2, 3 , and 4 , re
spectively, of the switch ; from binding post B to the
second terminal of the push button , and also to one
terminal of the transmitter ; from binding post R to the
lever of the hook switch ; from the lower spring of the
hook switch to the second terminal of the bell ; from one
of the upper springs of the hook swi: ch to the uncon
nected secondary terminal of the induction coil (one ter
minal baving been already connected to the left-hand re
ceiver binding post) ; from the other upper spring to one
primary terminal of the induction coil ; and from the
other primary terminal to the unconnected terminal of the
transmitter ( one terminal having been connected to the
push button and binding post B)
The connections of the system are shown by the
diagram , Fig . 16. In this diagram only four stations are
indicated, but it will be evident that any desired number
may be put in by simply adding one individual line and
one selective switch button for each additional station.
The arrangement used is a common battery system, oply
one battery being required for both signallingand talking.
It is recommended that the reader use a bell of what is
known as the King type, as indicated in Fig. 15, but, of
course , any ordinary vibrating bell will answer . It will
be evident from an inspection of the diagram , Fig. 16,
that no magnetos are necessary. It should be noted that
the left -hand button of the selective switch at every
station is connected to one terminal of the bell and to
the individual wire the number of which corresponds
with the number of that station. The battery is shown
located midway between the extreme ends of the main
circuits, and this should be the practice if possible.
In operation the procedure is to move the switch S to
the button corresponding to the station desired, and press
the push button P. This rings the bell at the desired
station , and conversation may be carried on by removing
the receiver from the hook switch, allowing the latter to
be drawn up in the usual manner. After the conversa
tion is finished the selective switch S should always be
returned to the home button. Should this be neglected ,
conversation cannot be carried on with the station at
which the switch has not been returned.

Motor Cycles and

How to

Con

struct Them .
By T. H. HAWLEY.
( Continued from page 176. )
V. -BUILDING UP THE FRAME.
N the last article the process of brazing was described ,
IN and a few typical joints, illustrated in Figs. 12 to
16, were dealt with, and as each of these joints will
be encountered in the actual tricycle frame under con
struction, the last article should also be referred to when
the workman arrives at the different points.
Assuming that all the parts requiring the brazing opera
tion are now machined and ready to hand , it becomes a
question of where a start shall be made in the actual
building up
In the case of the motor tricycle, whatever actual
method or rotation we take in brazing up the various
joints, the work will be divided into three independent
sections. There is first, the complete bridged balance
geared axle ; secondly, the complete frame body, ready
for brazing up to the completed axle ; and third, the front
forks and steering post.
Each of these three sections must be brazed up, tested
for alignment, set true, if required , filed and polished
ready for enamelling, before the last joint which connects
the frame body to the bridged axle is made, otherwise
the work would become unwieldy and difficult to handle,
both in brazing and in cleaning up. And in like manner
facility ofhandling will determine which joints shall be
made first in dealing with the individual pieces forming
each section. Another consideration which will enter
here is the question of whattools and apparatus the maker
may have at hand, for with a complete cycle factory
plant, the modus operandi would be totally different from
what would have of necessityto be pursued by the ama
teur worker, and as it is chiefly the latter and the smaller
class of cycle maker to whom these articles will appeal,
the absence of elaborate jigs and testing devices will be
assumed, and the work taken through with the aid of the
simpler appliances.
As previously stated , the balance- geared axle and trans
mission gear complete, is the structure around which the
rest of the machine is to be built ; but as the brazing up
and alignment of this portion is somewhat more difficult,
it will be well to take the frame portion first.
This job may be approached in two or three different
ways ; with a complete plant, the entire frame would be
set up in a jig, pins fitted at every joint so as to maintain
the various positions, and then the joints quickly brazed
one after another. In the absence of such a jig , the
lathe bed, straightedges, or a large surface plate will have
to be relied on, and the frame built piecemeal, and even
then there are different methods of procedure. The ob
ject to be attained , in any case , is the same — that is, that
an imaginary centre line carried through the entire struc
ture in the direction of the machine's length shall be at a
true right angle with the crank bracket bore and with the
bridged axle carrying the driving wheels.
The first step to this is to build in the tubes radiating
from the bottom bracket, or to start at the headpiece and
build in the top and bottom tubes, adding the bottom
bracket and seatpost afterwards ; this plan, however, in
volves the use of a large surface plate, or, at any rate, the
former is the better plan in the absence of such a plate.
Before arriving at this stage , however, there is the tubes
to be cut and fitted at the correct lengths, and liners or
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reinforcements to be brazed into the ends of most of
them.
There are two ways of cutting the tubes to length, one
is to pass the hacksaw straight across at the dead length
measured from the drawing at the shortest point in the
socket , as, for example, at the top and bottom corner in
the top tube ; but this is wrong, as the greatest amount
of brazing surface possible should be secured, hence the
tubes in such cases are cut with diagonal ends and filleted
so that the end of one tube passing through a socket con
forms to the angle and shape of the tube crossing it in the
same socket, thus getting the maximum brazing surface
on the socket, and an end on joint between the tubes
themselves.
In measuring off tube lengths from the drawings, this
should be allowed for, and care taken, as the measure.
ments figured are all centre to centre of intersecting lines
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line formed at the socket mouth ; and it is for similar
reasons, apart from mere appearance, that the sockets are
tapered off toward the mouth, thus forming a gradually
increasing wall of metal. These liners, however, will be
something worse than useless unless brazed properly right
up to the tip ends, because in any case the tube loses
something of its strength and nature in the additional
brazing, for the ferrule must be brazed into the tube
before the socket-joint is made, hence two heats are
necessary. The best way to braze in the ferrule is to
paint it with , or dip it into, the thin borax paste, then
dry off moisture slowly ; now load the tube end with dry
borax and spelter mixed , hold the tube nearly horizontal,
and have an assistant slowly rotate it as the melting point
is reached ; the blow pipe flame may then be directed into
the end of the tube, more brass being added by the filling.
rod , if necessary . It is also important that no partly
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drawn through tube centres, and are not necessarily the
lengths to which tubes are to be cut ; however, it is well
in this method of building up the frame to cut the tubes
roughly some %2 in. too long, and dress up and fit indi.
vidual tubes to the drawing as the work proceeds
The first joint to be brazed will be the main bottom
tube to head tube (the joint shown in Fig. 18), and lettered
A , B , in diagram Fig . 17.
The position of the ferrule or liner is shown in Fig. 18,
and this apparently insignificant item must on no account
be omitted , particularly in motor cycles, which are sub
ject to greater shocks and consequent severer vibration
than ordinary cycles, for it is proved that any sudden
check to these vibrations, such as would occur in a tube
where it united with a stout and rigid socket or other
casting, sets up granulation in the steel tube at this point,
such granulation in time being sufficient to cause fracture
of the tube at this point ; in fact, the steel loses its natural
toughness and becomes brittle.
This is the reason why the liner is formed with long,
tongued ends, with a view to absorbing or breaking up
thevibrations gradually, and bridging over the cutting
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C

Fig . 21.

D

melted lumps of brass be allowed to remain, for such may
afterwards break loose and cause disagreeable rattling on
the frame ; see that the brass flows like liquid gold all
over the liner, and braze at the lowest heat possible,
removing scale whilst tube is still red hot.
The points where these liners must be used are at joints
, 8, h , i, j, and k, and at the farther end of tube E,
where it joins axle bridge. In the case of the joint j, on
tube C, the liner should be of greater length, say 4 ins. ,
to assist in resisting the strain to whichthe bracket is
subject on starting the machine by the pedals.
The joints to connect A and B (Fig. 17) may be brazed
at once as described in last article, or the novice may first
braze tube B to the sockets, which will allow of the brass
being drawn through, then the socket bore would be
cleaned up to take tube A. Now, it will be noticed that
there is no stress or tendency to cause A and B to depart
from the straight line, or to vary the angle at which they
are separated ,always providingthe fitting is correct ; but
the angle should now be tested by laying on the full-size
drawing , or by template, and if itshould be found to vary
ever so little, it must be corrected by heating tube B at
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point f, and then passing tube A on to a mandrel held in
the vice, when a slight pull may be taken at B.
The next operation is brazing B and C to the bottom
bracket,and the point here is to ensure the alignment of A
and C. In the operations of drilling and pinning the joint
i, this joint should be a good tight fit between socket and
tube ; then by chalking one side of tube C , and sighting
the black side of A on this, the two tubes may be twisted
into line, and the pin hole drilled ; these pins need not
pass right through both sides of tube, but should tap a
tight fit through one side of socket and tube, and care
should be taken in brazing that the pin is well flooded,
otherwise it may shake out or mar the enamelling by
being perceptible.
In brazing these two joints at the bracket, we get an
illustration of the importance of correctly supporting the
work on the hearth , for we have now three sides of a
square to support, with the heat applied to one corner ;
the bottom bracket will, of course , be at the lowest point
and supported on the fuel, and other supports must be
built up to t, s , and h , so thatthe weight of the frame is
equally distributed; otherwise , suppose g to be taking all
the weight, tube A would come over out of line with c ,
by twisting B at i. The joints i and ; being successfully
brazed, the frame is first tested again by sighting A and
C , and any correction needed is made by heating at t,
then gripping the frame by the bottom bracket in a vice ,
and with a steel bar through the head tube A taking a
slight twist till A and C are brought in line. Next
test the frame angles, as before, by laying on the draw .
ing, and if any error is found take it out of tube B at i,
and, if the frame is so far correct in both lengths and
angles, it is ready to receive the top tube D , which , with
its two sockets, should slip easily into position on A and
C ; but a very little variation, either in the socket-boring
or the frame brazing, will cause a considerable amount
of spring to take place in getting these sockets into posi
tion to conform with the drawing .
If this is found to be the case, first braze the top head
socket to tube D at E , separately, and then slip into posi
tion on A. Now take a second tube and slip the seat
lug socket into position on tube C , where any divergence
of angle will be detected by the want of parallelism of
the two tubes, and at whatever end the fault exists it must
be corrected by slightly setting the tube as near to the
socket mouth asmay be.
The top bar D may then be pegged into position, care
being taken that in pegging the head socket the exact
length of steering head is maintained ; the seat clip end
is not so vitally important, and it is best to pin it at the
point where it appears to sit easiest, though care should
be taken that there is no end pressure from D on to C ,
so that in cutting or fitting the top tube D it is rather a
virtue to have it a trifle short.
I find I have omitted to give in the proper order in
which it should come, the testing of the frame, for being
square with the bracket, this should be done after B and
Care brazed to the bracket, and before A is permanently
set in line with C , for, of course, any alteration in C
would involve A.
A crude test for this may be made with an ordinary
wooden straightedge laid along the bracket end, and fol.
lowing the lines of the tubes B and C in turn , which
should each prove parallel to the straightedge; but a very
slight defect in the straightedge at the point where it rests
on the bracket end, or a similar defect in the machining
of the bracket end, will cause a magnified error at the
distant end of the straightedge, and the reading be all
wrong .
Perhaps the simplest way to locate any error in this
direction is to turn up a faceplate of iron or hard wood ,
with a nosepiece as in Fig. 19. The nosepiece A is
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made to fit the bracket bore easily and with a suspicion of
taper at B ; the face C is turned slightly hollow , but a
flat bearing surface, about 12 in . wide, is left at D , D ;
the larger the diameter of this faceplate the better the
test, the straightedge being laid across its face and tried
in different positions. In the case of ordinary cycles
having a screwed bracket shell for disc adjustment, the
nosepiece would be threaded to correspond . The
straightedge should not be less than 2 ft. in length , and
as other similar tests of greater length are to be made, it
would be well to have a pair of these , but 4 ft. in length .
This is the step by step method of building up a frame,
whether for ordinary cycle,motor tricycle, or quadricycle,
and the total result desired can be attained only by cor.
recting the work at every step. For it must be remem
bered that two errors opposed do not make the whole
structure correct.
For example, a very little deviation from the true line
in the finished machine will cause the same to steer
badly , through the wheels being out of track , or not
parallel to the vertical plane, but merely “ doctoring ”
the steering wheel between its forks does not bring the
whole structure right.
Thus, the whole frame front must be set square and
alignable by the bottom bracket by means of the face
plate (Fig. 19), and in due course the rear carriage, con .
sisting of the balance.geared axle and transmission gear,
will be attached and lined up to this faceplate from the
large gear wheel on the axle.
Some few further hints on brazing may be added at
this stage. In the first place , the outside of the sockets
and other parts where it is desired that the melted spelter
should not go, may be protected by painting over with
blacklead or graphite paste (Dixon'sGraphite Paste best ).
This prevents the brass adtering, and saves much trouble
in cleaning up.
In the case of knife-edged socket mouths, the entry of
spelter may be facilitated by wrapping a few strands of soft
iron wire (about 20–22 B.W.G.) just at the socket mouth ;
the molten brass is arrested or dammed up by this form .
ing a kind of reservoir, from which , as further brass is
melted, the joint will be flooded ; when the operation is
completed , the wire is easily pulled away with pliers.
All precautions, however, will not absolutely prevent
the formation of scale, though the actual degree of clean .
liness with which a joint is brazed will always depend on
the skill and judgment of the workman.
Ithas been stated that the scale formed in brazing is
extremely hard and difficult to remove by means of the
file, and files are quickly worn out, so that where a quan .
tity of brazing is done, it is customary to “ pickle ” the
joints before handing on to the filers.
The pickles commonly used are solutions of the vari.
ous acids, chiefly sulphuric , the time of immersion being
regulated by the strength of the pickle ; but I would ad .
vise readers to have nothing to do with acid pickles ; the
scale may be removed , it is true, but traces of the acid
will remain in the pores of the tubes despitethemost care
ful rinsing and drying, and such trace will exhibit itself
later on by forming rust patches and liſting of the enamel.
If it is decided to use a pickle , here is a perfectly harm .
less one, and most efficient into the bargain , and it may
come as a revelation to many large firms in the cycle trade
who are using acids. The pickle is nothing more than
a strong solution of common alum , maintained at some.
thing short of boiling point. The apparatus need be
nothing more than a suitably shaped iron pan or tank ,
so supported that a Bunsen burner may be fixed beneath .
The pickle need not be of great depth — just sufficient to
cover the average joint. No injury whatever will be
done to the tubes, and the work comes out with the sur.
face and the brass perfectly clean for the file.
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A rough cut file should never be used on the tube work,
unless with great care for removing scale ; for all deep
scores have to be eliminated in the polishing prior to
plating, and the tube cannot afford to lose any substance.
Indeed , the art of frame filing might be enlarged on as a
special subject; but it may sufficehere to say that the end
to be desired is the removal of all foreign substances,
such as brass, scale, &c., without touching, or rather rob.
bing the tube of any of its substance. At the same time,
the file will be used on the sockets and adjoining parts to
trim up edges and outline ; for the sockets may not have
been machined on the outside at the time of boring, and,
apart from mere appearance, paradoxical as it may seem ,
the judicious tapering away of the socket toward the tube
actually increases the strength of the whole structure, by
reason of the gradual breaking up of the vibrations, as
already explained.
The only remaining tube to be brazed up to complete
the frame front, is the large-diameter rear tube E in
Fig . 17, which connects to the axle bridge ; this should
not be brazed in until the rest of the frame front has been
polished and finished up to the enamelling stage, and in
turn, of course , the joint k is polished before the frame
is joined up to the bridge, for as the work proceeds it
becomes more difficult to handle, and any error or damage
more difficult to correct.
We are now face to face with the brazing up of the
balance -axle bridge piece , shown complete in Figs. 5
and 6 in articles II and III, and I confess to some mis.
giving as to the result of this work if attempted by an
amateur who has had no experience of similar work, for
there is the four bearing carrying bracket arms to bring
into line, and wbich must be most accurately done if the
bearings are to run with freedom when properly adjusted ;
and I repeat, that in most cases it will be policy to pur
chase the complete mechanism , consisting of balance
gear, transmission , and bridged axle, with hubs ready for
building up driving wheels.
The best structure is undoubtedly the Eadie balance
gear, manufactured by the Eadie Manufacturing Company,
of Redditch , and also supplied bythem to the De Dion
Bouton Company, of Paris. The illustrations in Figs. 5
and 6 represent this as supplied , and the same axle is
used on tricycles or quadricycles.
Nevertheless, to those essaying the task, and who are
possessed of patience and some judgment, there is
certainly nothing impossible so far as the bridge piece and
bracket arms are concerned, but the balance gear, gear
wheels, axle, hubs, and bearing sleeves had better be left
out of calculation, because I wish these articles to be of
practical value, and knowing the costly tools which are
employed on this particular work in order to achieve good
results, I feel thatit would be quite hopeless for any mere
amateur, no matter how well equipped, to attempt such
a piece of work. To take a small matter, the very ball
races and the hardening could never be satisfactory , even
if timetaken in making be counted as nought, for there
is the finding of the special brand of steel suitable, then
knowing the treatment in hardening and tempering, then
correction by grinding after hardening due to warping ; so
that in one way and another a pound's worth of careful
work would be required for what might be purchased for
a shilling, and then satisfaction on the entire job would
beextremely improbable.
The general disposition of the bracket arms (which
were dimensioned in the working drawings, Figs. 7, 8,
9, 10) is clearly shown in Fig 5 , and the exact distances
apart or position on the bridge tube in Fig. 11 , which is
a plan view .
In the first place , all the five brackets must be passed
along the bridge tube in proper order, and roughly to
position.
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The holes bored to fit this tube must be afit ; it will not
do to have any appreciable side motion. It may be that
the tube varies somewhat throughout its length, in which
case it must be corrected with a smooth file ( for this tube
is sufficently stout to stand trimming ), until the whole five
bracket arms are a good fit in position.
The next point will be the making of some form of
dummy axle or mandrel to fit the four capped borings for
the bearings and the lower end of the brackets.
This might either be a solid steel bar turned up to size,
or a 1.in. bar (about), on which collars are welded , so as
to minimise turning and decrease height , but in either
case, the mandrel must be a true straight line fitting the
lower bore of the brackets. Of course, if a length of
weldless tube could be procured sufficiently straight for
the purpose, it would be preferable on account of the
facility in handling because of the lighter weight, and in
the absence of either mandrel or tube, the job may still
be successfully accomplished with the straightedge only,
but the mandrel system is more certain, and the tests more
easily made.
In the first place, we will assume that the brackets have
been correctly fitted to the upper bridge tube, and are
roughly, in position for brazing. The mandrel may
then be tried in the four bracket seatings, and the
caps bolted up into position, but if the fitting to the
top tube is good , it is hardly likely that the man
drel will lie correctly in position at the first try, for,
of course, any deviation from the straight line in the
bridge tube will cause a set over in the bracket arm, or a
similar result will follow if the bracket eyes have not been
correctly bored in line. So that it may be found best to
swing aside the centre brackets and clinch up the man
drel in the two outer ones, as in Fig. 20, in which the
centre bracket arms are omitted, A being the mandrel,
and B the bridge tube to which the bracket hangers are
to be brazed. The caps are bolted up sufficiently tight
to prevent rotation of the mandrel A, and A and B are
sighted in line by chalking the surface of B, when pin
holes may be drilled through the two bracket eyes into
B, and great care should be taken that this drilling is
accomplished with A and B correctly in line with each
other, or greater trouble will follow , although from the
point of mechanical efficiency this is less important than
the accurate alignment of the fourseatings for the balance
axle.
When these two joints have been brazed the bearing
caps may be removed, and the alignment of the boring
tested with straightedge or with the mandrel itself, by
clinching up onebearing cap only, when any twist will
be shown, as in Fig . 21,where bracket C requires set.
ting over to bring its bore in line that of D, and so allow
themandrel A to come into position when tightly bolted
up in C. This accomplished, the test should be repeated
by reversing the conditions, and bolting up the mandrel
in bracketD, the bore of which is similarly brought
into line with C. We have got correct alignment between
the bridge tube B and the mandrel A, and have proved
the bore of the two brackets C and D, hence it remains
only to bring the two centre brackets into line with these,
and which is done in similar manner to that described .
The mandrel may be bolted up tightly in C and D, and
the centre brackets swinging round into position, with
caps lightly screwed up, the pin holes are drilled and the
joints brazed, and then the centre brackets are in turn
tested for alignment of bore with C and D, either by the
straightedge or by a shorter mandrel, the latter for pre
ference , as when the caps are tightly screwed up the
mandrel will show the slightest deviation in the bore, and
the arms of the brackets must be “ set ” until the project.
ing end of the mandrel is quite concentric with the
bracket C or D, as the case may be.
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It may be thought that I have laid undue stress on the
importance of this part of the work, or that I have de.
scended to too much detail in description ; but it must be
remembered that one object of this form of bridged axle
construction is to permit of the removal of the entire axle
proper with its driving wheels, by simply taking off the
four caps from the bracket arms, and that any stress or
binding action , due to the grip of these caps, would
seriously impede the working of the balance gear and
bearings.
( To be continued .)

Model -making for Beginners.

III . -How to Make a Simple Electric Beam
Engine.
By “ VULLAS."
' HE little electric engine to be described , and an
TH illustration of which is given in Fig. 1 , is one of
the simplest electro -motors that can possibly be
made, yet it has a good appearance if carefully con
structed, and the particular one built by the writer runs

o

[ This series of articles is especially intended for those amateurs
whose stock oftools isa minimum , and for those whose practi
cal acquaintance with model-making is equally limited. In
order to make the articles as useful aspossible, it is the special
desire ofthe writers that readers shall discusstheir difficulties
with them , directing their queries to “ Beginner," clo The
Editor, THE MODEL ENGINEER, 37 & 38 , Temple House,
Tallis Street, London, E.C. , a stamped addressed envelope
being invariably enclosed for reply. Where the readerisunable
to get a model to work, or to locate the fault, the model itself
should be sent, carriagepaid both ways, when advice on it will
be freely given.
Practical suggestions from readers will begratefully received, and
the Editor, will be glad to hear from those who wish to make
any specialmodel. Such suggestions will, wherepossible,form
the basis of future articles.)

less proportionately, to suit any other case , as required.
It is as well to remember that the proportions given are
by no means binding, and the intelligent amateur
though he be but a “ beginner ” - will know pretty well
where they may be modified to suit his own needs.
The electro -magnet then , as used in the engine illus
trated, is of the ordinary electric bell pattern ,with iron
pole pieces, 38 in. diam . by 134 ins. long, and a yoke
78 in. wide, 4 in. thick , and 2/4 ins. long. Each
pole has a neat wood bobbin fitting on it, which is filled
with No. 26 wire to an outside diameter of 1 %8 ins. The
.:
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amateur who has a dismantled electric bell in fair condition,
is already provided with a suitable electro -magnet. A
secondhand onemaybe readily bought, or one can be forged
from round or flat iron, which must be soft. As numerous

10
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VIEW FROM FLYWHEEL END

MODEL

VIEW FROM MAGNET END

FIG.2.B

ELECTRIC BEAM ENGINE.

at a great speed - certainly over a thousand revolutions
a minute, when driven by two bichromate cells. It will ,
however, work well from one cell even of a Leclanché
battery, and as this and an electro-magnet are the only
" expensive ” items required, every reader will be able to
build the machine, if he so desires.
We may commence with the electro -magnet, as being
It will simplify
the mainspring of the whole motor.
matters to describe the engine already mentioned as
having been built, and the dimensions for this particular
case can readily be reduced or enlarged a little, more or

ways of making the magnet can be found , there is no need
to particularise very minutely. The magnet should have
the poles filed level, and wound (on the poles only) to
about three times the diameter of the iron with some fine
wire, Nos. 24, 26, or 28 being suitable, the last two
especially.
So many amateurs feel doubtful as to the right way to
wind an electro-magnet of this kind , that I must be par.
doned if an undue space be taken up to show how it
should be done. Everyone knows how to wind a straight
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(bar) magnet, shown diagrammatically at Fig. 2A . Fig :
2B is the same, but shows two layers of wire, the second
being continued back over the first. Now , Fig. 3 is
simply a bar magnet wound as in Fig . 2A , and bent into
a horseshoe form . Follow the winding of Fig. 3 and you
will see it is precisely as in Fig . 2A . But horseshoe mag
nets are usually not horseshoe at all — if the Irishism be
allowed — but have straight poles and a straight yoke. It
is inconvenient to wind the yoke, and there is practically

FIG 3 .

Fig.4 .
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that liquid air would revolutionise the conditions of in .
dustry and commerce, just as the introduction of steam
had done, but such statements were pure rubbish . Liquid
air could be used as a motive power , and so could gold
be used for tram rails. As a matter of fact, 3 lb. of liquid
air expanded to 13 cubic feet of gaseous air, and 72 lb. of
water expanded to 13 cubic feet of steam . The water
cost nothing , and to vapourise 2 lb. would cost 1-240th
of a penny in fuel. Under the most favourable con .
ditions liquid air could not give more than 1-40th of the
power required to produce it, and it was, therefore,
highly improbable on this ground alone, to say nothing
of the difficulties of storage and transport, that liquid air
would ever replace steam as a motive power, though it
might be useful in such cases as aerial and submarine

b

d.
po need to do it. Suppose the points a and 6 in Fig . 3
be joined by a wire (as shown dotted ) ; all the wire at c,
d , é may now be eliminated - not, it is true, without any
loss in magnetic effect, but with a decided gain from a
practical point of view . Now , if the round part of the
magnet be exchanged for a straight yoke, the winding
being the same, we step at once to the ordinary bell
magnet winding as shown in Fig. 4 , which is obviously
the same in essential as Figs. 3 and 2. That should make
the principle quite clear.
( To be continued . )

The Uses

of Liquid

Air .

ROFESSOR SMITHELLS, of the Yorkshire
PROCollege, in a lecture on this subject to the Leeds
Philosophical Society, said the phenomenon of the
liquefaction of air in itself contained nothing essentially
different from the phenomenon of the liquefaction of
steam to form water, the distinction at one time drawn
between vapours and gases having now disappeared . He
related the history of the researches in this direction from
the time of Faraday in 1823 down to the later dis
coveries of Professor Dewar, and Dr. Hampson and Herr
Linde, who simplified the methods. The principle was
the same, and consisted in allowing compressed air to
expand, the expansion reducing the temperature, the
lower temperature then being used to cool the next por
tion of air coming for expansion, and so on until the
expanded air was cooled to the liquefying point, which
was 344° below freezing-point. The only real use of
liquid air, using the words in their strict sense, as far as
was at present known, was as a means of scientific
investigation, it being extremely interesting to study
the properties of matter under such extreme cold .
It had been suggested that liquid air' might be
useful as a means of refrigeration , and certainly where
extremely low temperatures were desired, it could
be so used , but for ordinary purposes it could not com
pare with ice. Even if liquid air cost only one half
penny per pound , which was about half its present cost,
ice would still, for all ordinary purposes, be five times as
cheap . As a motive power, it had frequently been stated

THE MODEL YACHT, “ FLASH ."
locomotion . Most exaggerated statements had also been
made as to the powers of liquid air. Companies were
being floated to exploit liquid air, and he thought it his
duty to warn the public against them . — The Mechanical
Engineer.
Model Yachting Correspondence .
The Model Yacht, “ Flash . ”
TO THE EDITOR OF The Model Engineer .
DEAR SIR, - I enclose you a photograph ofa yacht built
like the Zebra from instructions in theApril (1900) number
of THE MODEL ENGINEER, but which is 5 ft. instead of
4 ft. long, the rest being in proportion . She is called the
Flash , and has already shown a good account of herself,
the only trouble being that when once she is off it is very
hard to catch her. The cost of building her was nomore
W. E. WILLIAMS.
than 155. - Yours truly ,
Porth -yr-Aur, Carnarvon.
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How to Build a Model Caledonian
Railway Express Locomotive ,
“ Dunalastair No. 3."
By E. L. PEARCE.

( Continued from page 158.)
N the accompanying drawing, Plate IV , full - size de .
IN tails are given of connecting -rod, crosshead and
piston, eccentrics and straps, expansion link and
lifting-links, with cross section to a smaller scale through
smokebox and firebox.
The cylinders and motion - plate being fitted in place on
the auxiliary frames, the slide -bars should be put in hand.
They can be made from 4 in. by s in. mild steel, filed
down to a width of 7-32nds in. perfectly straight and
square, 276 ins. long. Clearing holes for 3-32nds in.
screws are drilled at the ends next to cylinder cover, the
holes at the motion- plate end being marked off in posi
tion, and holes 1-16th in. diameter drilled and tapped for
3.32nds in . screws.
The pistons can be turned from a stick of 7 in.
cast brass, held in chuck, and turned down to full
13-16ths in . diameter. Then true up the end square, and
drill a 5.32nds in . hole perfectly central , about 58 in.
deep, and enlarge with a taper reamer to a little less in
diameter than the piston.rod. Mark off the width of
piston from end 4 in ., turn a groove 18 in . wide, and
3.32nds in . deep, leaving 1-16th in. on each side, and
part off to full % in. thick. Proceed in the same way
with the second one.
A pattern should be made for the crosshead , shown by
Fig. 25, for castings in brass or gunmetal ; the sliding
surfaces should be first filed up straight and square, orif
a small shaping or milling machine is available it will
make an easy job of it. It is very important that the
hole for piston rod should be bored perfectly true and in
line with the sliding surfaces. This can bemanaged by
bolting the crosshead to an angle -plate fixed to the face.
plate and packing it up so that the sides are parallel with
lathe centres. Drill a 5-32nds in. hole, and enlarge with
taper reamer as for piston. Then turn the crosshead
round at right angles and drill the hole for connecting
rod pin. First drill a hole } in, diam. right through,
and enlarge to 3-16ths in. to about half way through the
opposite side, the short length of } in. diam. being tapped
for 5-32nds in. Whitworth.
The piston -rods can be made from 3-16ths in. silver
steel or phosphor bronze, the latter having the advantage
that it will not rust when engine is standing by. Cut
two pieces 3 % ins. long from perfectly straight rods,
centre the ends accurately for running between lathe
centres, and turn down one end for a length of 5-16ths in.
to same taper as hole in crosshead, leaving a slight
shoulder as shown . Reverse the rod , and mark off the
distance of piston from shoulder 2 7-16ths ins. , and turn
down to same taper for a distance of % in. bare, so that
piston will fit on tight , the end of rod being turned to
5-32nds in, diam . , and screwed with a Whitworth thread.
The pistons can now be put on the rods and the nuts
screwed up, put in the lathe again, and true up piston by
taking fine cuts to fit just easy in the cylinder with the
least possible shake. Face up the front end ; and round
off the screwed end of rod.
The piston -rod can be secured to the crosshead by a
taper- pin or a cotter, as shown in drawing. If the latter
is chosen as being more correct in appearance , drill three
holes, about 1.2oth in. diameter, close together on the
vertical centre line, and make a small drift or chisel
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1-20th in. thick to clear out the metal, and make a cotter
to fit,
The connecting.rod ends are shown by Fig. 24. The
rod can be cut out of mild steel 4 in. thick and 544 ins.
long, and reduce between the ends to fin. thick and
4 in . deep at little end , and 38 in. at big end. The latter
is the open - ended type, with a cap held in place by two
s in. bolts. First mark out the outline of rod and file
up the big end square, and mark the position of the two
% in. holes 38 in. each side of centre, and drill them to
a depth of 1 in ., being careful to get the holes parallel
with the centre line of rod. This may be ensured by
centring the other end, and using the back centre to feed
up. The space forbrasses can now be cut out by sawing
down, close to inside of the Y8 in. holes, the necessary
depth and drilling holes close together across the end, cut
the metal through between them and file out the opening
to the centre lines of the two š in. holes fin . apart. A
boss can be left at top 4 in. square and fin . high to
form lubricator. Holes should now be drilled close
together along the rod just outside the line and cut away
with chisel. Then file up to the shape shown, and mark
off the thickness of rod between the two ends and file
down to } in . thick.
The brasses should be 5-16ths in. wide, split in two,
soldered together and bored to 17-32nds in. diameter to
fit crank pin.
Put them on a mandrel and turn up
the sides and round off the corner, making them an
easy fit between crank webs, with a small amount of side
play; then file up to 34 in. sq . , and form the semi- circular
groove at top and bottom , to clear the bolts and to fit the
open end of rod. Care should be taken to get the brasses
square in every way with the hole for crank pin. The little
end is bored 9-32nds in. diam . for a gunmetal bush | in.
wide, having a 3-16ths in . hole in centre and turned to a
driving fit in the rod.
If preferred, a pattern can be made of the connecting.
rod, and castings obtained in brass or gunmetal ; this
would reduce the amount of labour entailed in cutting
them out of steel .
The link motion can now be taken in hand. Patterns
should be made for the eccentric strap ( Fig. 26) , and ec
centrics shown by Figs. 29 and 30, the latter being cast
in pairs as shown. The first thing to do is to cut them
in half on the line A, B, which is the centre line of axle.
The centres of each eccentric are shown by small circles set
I -16th in. on one side of the centre of axle on a ys in. circle.
This will give the eccentrics a throw of 38 in ., and the
necessary advance for the lap and lead of slide valve.
Now turn up a mandrel exactly the same diameter as
shaft between the cranks and bore the eccentrics to fit
same, and drill the hole for Ys in. screw at right angles
to line A, B, where the two eccentrics meet.
Tap this for setscrew, and make the latter from
steel, which should be hardened and tempered.
Centre mandrels at each end to correspond with the cen .
tres of eccentrics, and adjust them on the mandrel so that
each one runs fairly true when running on its proper
centre. Then put in the setscrew, and tighten up suffi.
ciently to mark the mandrel ; remove the eccentrics, and
countersink the point marked by setscrew , and replace
eccentrics. Put the mandrel in lathe on its own centres,
and turn up the two outside faces to a width of 7 16ths
in.; then place mandrel on the centres of one eccentric,
and turn down to a diameter of 1 5-32nds ins., and a
width of 7.32nds in . Turn a groove a full s in. wide,
the diameter being 1 1 - 16th ins. at bottom of groove.
After finishing the other eccentric in the same way, re
move from mandrel and drill the two holes for 3-32nds in .
screws in the position shown ; then unsolder the joints,
and tap holes in larger portion for screws, and enlarge
the holes in smaller part first to clear the screws, and then
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to 5 :32nds in . diameter about half way through to clear
the heads of screws. The eccentrics can now be tried on
the axle. They should just fit the axle without shake
when the screws are tightened up. If the joint does not
draw up close the eccentrics should be eased slightly.
It should be noted that the outside eccentric of each
pair - viz., the one next the crank web , is the forward
eccentric, the rod from which is attached to the top of the
link actuated by it . To obtain this end which gives thelink
motion a symmetrical appearance, the two pairs of eccen
trics should be set out right- and left-handed, or it will be
found that on fitting up the motion that theoutside rod on
one side is forward," and the outside rod on the other is
“ backward ,” and would have to be connected to bottom
of link instead of the top; it would not, however, affect
the running of the engine. Figs. 29 and 30 show the pair
of eccentrics next to the left-hand crank ; A (lower) is the
backward , and B (upper) the forward eccentric ; the other
pair should then be placed and marked off in the same
way, except that A will be the upper, and B the lower
and forward eccentric .
The eccentric straps (Fig. 26 ) should be first sawn in
half, filed up flat, and sweated together. Then bolt to
faceplate and bore out to a shade larger than i 1. 16th in .,
thediameter of eccentrics, and face up the side and turn
the recess 1.32nd in. deep, and just full 1 5-32nds ins.
diameter. After turning up the four straps on one side
and boring, turn up a boxwood chuck to fit tight inside
the strap, the turned face bedding down on chuck so as
to run perfectly true, and secure it by two or three wood
screws ; then turn up to a width of 3.16 :hs in ., and make
the recess the same as on other side, the inside portion
being s in . wide. Then drill holes through lugs about
1-16th in . diameter for 3-32nds-in . screws, and unsolder ;
enlarge the holes in back halfto clear the screws, and tap
holes in forward half for screws. The lugs to which the
eccentric rods are attached are to be recessed on the in
side of each pair, 1-16th in . deep and 4 in . wide for the
rod ; this can be done best by a milling cutter, or it can
be chipped out with a small chisel about ys in . wide, the
strap being firmly bedded on a piece ofhard wood held in
the vice. The other side is to be filed away about
1-16th in . as shown.
The rods are made from & in . by 1.16th in . steel,
tapered to 3.16ths at end next link . The forked end is
made separately out of the solid , and rivetted to rod, the
end being rounded and drilled for pins 3-32nds in . full
diameter, the centre being 4 ins. from centre of strap. An
adjustment for length is provided for where the rod is
secured to lug of eccentric strap by the 48 in . screw .
The expansion links are shown by Fig . 28 , and may
be cut from mild steel 5-32nds in . thick . "First scribe the
centre line of slot to a radius of 4 ins., and drill holes
5-32nds in . diameter close together on the centre line,
and file out to a width of 3.16ths in ., being careful to
keep exactly to the curve of slot. This may be finished
or trued up by bolting link to faceplate at the correct dis
tance from lathe centre, using a small boring toolin slide
rest, and moving the faceplate by hand.
The lifting-links are made from 1-16th in . steel, the
lower ends of inside links being enlarged , as shown , to
prevent them catching when working. The holes through
the ends of each pair should be drilled while they are
clamped together : the holes at upper end being large
enough for fixing to the bush carrying the two links , the
holes at lower end of inside links being tapped for
3-32nds in. screws, and outside links to clear pins full
3-32nds in . diameter. The links are reduced slightly be
tween the ends on the inside, to give clearance for valve
spindle and upper eccentric-rod end. The liſting-links
swing on a bolt or pin $ in . diameter, supported by two
levers on the reversing shaft.
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The intermediate valve spindle is shown by Fig . 29.
The two spindles could be turned up together from a
piece of 38 in , mild steel, 4 9-16ths ins. long. Turn down
each end for a distance of if ins. to 5-16ths in . diameter ,
and finish to slide easily in the guides , the central portion
being filed up 7.32nds in . by 9 : 32nds in . square. Mark
out the slot on the 9-32nds in . side i in . long, and drill
holes ys in . diameter along centre, and file out to 5.32nds
in . wide : then drill the holes for pin % in . from end of
slot, and cut in two at centre and round off the end . At
the other end a s in . bole is to be drilled where shown
to a depth of 58 in . As the hole cuts through the spindle
on one side, a tight-fitting bush should be driven on so
that the drill may be working in solid metal. A slot is
then filed out 3-16ths in . wide to centre ofspindle, %s in.
from end, to take the adjusting nut on valve spindle,
which is screwed at end for a distance of 7 in .
In fitting up the crosshead and connecting rod, in order
to put the crosshead pin in place it will be necessary to
drill a 4 in . hole through the side frames on the centre
line of the cylinder and driving axle , and at a pointoppo
site little end of connecting-rod when the crank is on the
back centre about 4 3.16ths ins. from driving axle. Be
fore screwing the pin in tight see that the piston has about
the same clearance at each end of cylinder when the crank
is on the forward and backward centre. This can be
found by withdrawing the pin , lifting the connecting -rod
clear, and measuring the extra distance the crosshead will
move. If any adjustment is required , it can be made in
the brasses in big end of connecting -rod by filing a little
off one end and packing up the other.
( To be continued. )
An

Engine Worked by the Sun.

"HAT the sun's rays may be focussed and used to
power, has been demonstrated frequently on a
small scale, but the cost of such an apparatus, even under
themost favourable conditions, forbids practical employ
ment of such motors. A large arrangement of this kind ,
says the Mechanical Engineer, has been erected at South
Pasadena, Cal. It consists of a large conical or umbrella
shaped reflector, with a tubular-shaped boiler in a position
corresponding to the handle of theumbrella, to absorb the
reflected heat. The reflector is set in the meridian , on
two framed supports or towers, and rests on an equatorial
mounting, like a telescope, the axis being due north and
south , and the machine turning east and west in following
the sun, which is automatically effected by clock
mechanism . The reflector is 33 ft. 6 ins. diameter on
top and 15 ft. on the bottom . It contains 1,788 mirrors
about 372 ins. by 24 ins. in size. The weight of the re
flector is about 8,300 lbs. The boiler is 13 ft. 6 ins. in
length ,with a capacity for 100 galls. of water and 8 cubic ft.
additional steam space. The boiler is made of firebox
steel, covered with lampblaek . Steam can be raised in
about an hour after sunrise. The engine is geared to a
pump for the purpose of testing the rate of work which
the machine is capable of doing. According to newspaper
accounts, the all-day average work performed by the en
gine is 1,400 galls. of water lifted 12 ft. per minute ,
which , if correct, is at the rate of 4 h..p .
WATER power, says the Engineer, is utilised for the
electric railway system ofMinneapolis and St. Paul. The
source of power is the upperMississippi River, Turbines
developing 10,000 h .-p. drive directly two 1000 h.-p. low
pressure direct-current generators, and eight alternators
at 3,500 volts. The cost of power is but 14 per cent. of
the total cost of operation .

May 1, 1901.

The Model Englaoor and Amateur Eloctrician .

The Editor's Page .

of by no means rare occurrence, our own experi.
ence has not brought to our knowledge many in
stances where a model boiler has exploded with any
serious results. Indeed, we are inclined to think that the
explosions of such small boilers as comewithin the pro
vince of the average model engineer are very few and far
between . The following account of a fatal explosion,
however, appeared recently in the pages of a Transatlantic
contemporary - The Locomotive.

The account says : A small model of a steam boiler
exploded, killing Thomas Stevenson, and injuring eight
of his friends. One of the survivors said to a reporter :
' I conceived the idea of building a shaft engine and
boiler two years ago, when I was working in the Henry
Clay shaft. The other boys liked the idea , and we all
worked with a will until Friday (the day of the explo
sion ), when it was completed. The engine was a little
beauty, and we were full of excitement when the first
fire was started in the furnace . Soon the engine began
to run as smoothly as anything I ever saw . Tommy
Stevenson was the most enthusiastic of all. He said that
he would run a washing machine with the engine, and to
test the speed he turned the steam valve wide open, and
put more wood on the fire. Then the boiler exploded .
All of us were crowded closely around him at the time,
and we were thrown in every direction . When I re.
covered my senses I found that all of the boys were alive
(although badly injured ), with the single exception of
Tommy. I am through with building engines."
"
*
Commenting on this accident, another American engi.
neering journal inserts, under the heading “ Dangerous
Amateur Boiler-makers,” the following remarks : - “ We
are frequently consulted by our readers about how to
build small boilers for driving model engines and other
purposes where a small volume of steam is required. We
are always reluctant to give advice to amateurs concern
ing a vessel likely to be so dangerous as a steam boiler,
and we read in a recent number of The Locomotive par
ticulars of a case which justifies the caution we have
always maintained about giving advice to amateur boiler
makers.”
It seems to us that the latter journal has small cause for
congratulating itself on withholding advice from intending
makers of model boilers, for there is no doubt that a
boiler built under competent advice will be far safer than
one designed by an amateur without any knowledge of
the correct principles involved. Had the maker of the
boiler which exploded in so disastrous a fashion had the
benefit of some sound suggestions on the proportions and
constructive details to adopt, he would have probably
have achieved a distinct success instead of such a lament
able failure. We should be interested to learn from our
readers of any explosions of model boilers of which they
may have knowledge, together with particulars of the
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design of the boiler, and, if known, the cause of the ex
plosion .
“ A. L. B.” (liford) writes :- “ I would like to avail
myselfof this opportunity to submit to you another sug.
gestion of general interest to your readers. I notice that
two of them complain in your last issue about the appar
ently exorbitant prices asked for castings and other parts
for model work . It is a great pity that much of the valu .
able technical information which you place at the disposal
of amateur mechanics should -- as it undoubtedly does—
remain fruitless through their being debarred from mak .
ing practical use of it, owing to the high prices asked for
castings, & c. This appears to be unavoidable to a great
extent in high class loco models, owing to the great cost
of preparing the patterns and the comparatively and ne.
cessarily limited , demand, and the matters are aggravated
by a number of firms catering for this limited demand. In
order to drive home my argument, I beg to refer you to
page 167 of your last issue, where, under the heading of
• Amateurs' Supplies,' you inform your readers that five
firms are prepared to supply castings and parts
of a model Caledonian Railway express locomo.
tive, “ Dunalastair No. 3.' This implies that these
firms will have to recoup themselves on the sale of, pos
sibly,very few sets and castings and parts, for the cost offive
sets of patterns, advertising, and general expenses. It
stands to reason that if one firm only entered for this de.
mand, however small, it ought to be in a position to
supply any particular sets on far more reasonable terms.
It, therefore, occurred to me that when dealing with prize
designs which are your property , you might possibly see
your way to register them and then invite a few good
firms to tender for the supply of complete sets to your
readers. I would also suggest that full size working
drawings be included in the charge made, and, if neces .
sary, the specifications could easily be drawn up so as to
ensure a high standard of materials and workmanship .
Should you consider that your position as Editor and that
of Judge are not compatible , the task of deciding who
shall have the privilege of supplying any particular sets of
castings and parts would probably be undertaken by a
committee of a representative body such as the Society of
Model Engineers. If some step of this kind could be
taken it would , no doubt, stimulate a healthy competition
and eventually benefit both the trade and amateurs
generally .” We shall be glad to have the opinions of
both amateurs and
* the trade on the foregoing suggestion .
Reverting to the question of workshop arrangement,
we have only received one other letter commenting on
the proposed competition , and it therefore seems to be
hardly of sufficient general interest to warrant our offer
ing a prize for an article on this subject. Probably
the fact is that the spaces at the disposal of our readers
for the accommodation of their tools and materials vary
so greatly, both in situation and dimensions, that no
matter how good the prize article might be as regards
the particular workshop described , its plans could not
easily be adapted to suit the workshops of the other
readers. We shall be pleased to consider other sugges
tions for new prize competitions.
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Practical Letters from

Our

Readers.
( The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest.
Lettersmay be signed with a nom -de-plume if desired, but the
full name and address of the sender should invariably be
attached , though notnecessarily intended for publication .]

Wireless Telegraphy .
TO THE EDITOR OF The Model Engineer.
SIR , -A few words on the choice of apparatus for
wireless telegraphy and arrangement thereof may prove
very acceptable to some of your readers. To successfully
work a wireless telegraphy installation a rudimentary
knowledge of the Morse code of signals is essential — that
is, to work an installation that is to be something more
than experimental. In order to transmit and receive by
tbis apparatus, all wires must be thoroughly insulated by
guttapercha or indiarubber, especially the outside pole
wires. A static charge of electricity will endeavour to
escape to earth ; but if it cannot do this it will disturb the
ether, and if the strength or periodicity of the charge
is varied , oscillations or waves are produced in
the atmosphere. We cannot tell how the ether is dis
turbed , but weknow that such is the case by its effects, just
as a magnet-pole disturbs the ether. It is obvious that this
can be done according to the Morse code, and thewaves,
after travelling through the ether with the speed of light,
are capable of influencing conductors at a distance, pro
viding there is no intermediate disturbing influence. By
the following apparatus it is possible to send signals at
least 800 yards without the aid of reflectors of any kind.
The only apparatus required for its transmission is an
ordinary Morse key batiery and 4 in . spark coil and four
brass balls, two small and two large - 6 -in . ones. The
key is joined in circuit with a powerful low -resistance
bichromate battery and primary coil. The two small
balls are placed on top of a high pole, about 13 ins., or
less, apart, and connected to the secondary coil by

ting or receiving, must be in sympathy with one another.
There are two ways of doing this — by the insertion of re
sistance and capacity. Circuits, even when at a distance
from each other, can be made in sympathy ; they can be
tuned, as it were, like a piano , so that when electricity is
in one a similar state is induced in the other. The col
lectors for this receiving apparatus consist of two rolls of
copper exactly the same size mounted upon a high pole.
Crosses are cut on the copper sheet before being rolled
like X , the centre ends being turned out like curled spikes.
Wires are led from each of these rolls of copper to the
terminals of a coherer. A coherer can bemade by inter
posing loose nickel and silver dust with a trace of mer.
cury between two silver electrodes inserted in a glass tube,
but as it found to give better results by exhausting the
tube of air, because the air opposes resistance to the
waves, it is recommended that the coherer be bought.
Bottone's is very good . To each terminal of coherer is
joined a variable resistance R (see diagram ), the coils of
which are wound as in illustration , each return half over

the other to prevent induction . A battery B is inserted
in circuit together with a relay. The relay , if used alone,
should not be of less than 200 ohms resistance, and may
be anything more up to 1,200 ohms.
The local current will have to depend on the resistance
of coherer relay and joint resistances of coils R , but the
current must be over 6 milliampères to work satisfac.
torily. The tongue of the relay is connected to the zinc
of a local recording battery (Bl) of low internal resistance,
and the contact screw is joined to a terminal of a Morse
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TRANSMITTING APPARATUS,
thoroughly insulated wires. The two large balls must
be carefully insulated from each other, and to prevent a
film of moisture from forming round them , they should
be partly immersed in vaseline or linseed oil, as diagram
matically shown in the sketch . They are placed between
the small ones.
So much for the transmitting part. The receiving
apparatus, even when properly installed , needs consider
able skill and patience in adjustment. The key to success
lies in the fact that electrical circuits, whether transmit

min
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RECEIVING APPARATUS.
ink writer. The other terminal is joined to the negative
pole of battery. When the waves traverse the metal dust
it tends to make the dust stick together, and much less
resistance is therefore offered . The current is now able
to flow through the dust and to register a signal, but the
particles of silver must be shaken loose again ready for
the next signal. This is accomplished by means of a
small electro-magnet ( E ), which is included in the circuit,
whose armature gives a slight tap to the tube at every
signal. The best receiver is an Automatic Wheatstone
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Receiver, ” in which case the electromagnet E is joined
in local circuit with the receiver, which combines relay
G. F. TANNER.
with recorder.
Old Charlton , Kent.
A Simple Steam Bilge Pump.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -I enclose sketches of a single-acting steam
bilge pumpwhich I havemade, as it may be of benefit to
someof your readers. The cylinder that drives the pump
is of the oscillating single -action spring and nut type (in
my case off one of the “ Made in Germany " shilling
steam launches) ! The pump cylinder is made from a
piece of brass tube 4 in . inside diameter, plugged up at
one end, and the plunger is a piece of steel filed to an
easy fit in brass tube. The suction and delivery valves
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DELIVERY

STANDARD
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are made by counter-sinking the ends of two pieces of
brass tube (with a rose bit) and dropping in two cycle
balls as shown. I find that the above pump is very useful
in a model steamer that is of narrow beam , as it is almost
impossible to get your hand and a sponge down into the
stokehole. The pump that I have made is very compact,
and can be fixed to the side of boat in stokehole , and is
not in the way, as it is only 34 ins. high by 2 ins. long,
and will pump quite enough water with 5 lbs. of steam .
The illustrations are full size, so that any dimension can
be readily taken from them . – Yours faithfully ,
E. H.MEERS.
Ramsgate.

Mr. Greenly's Model Locomotive.
TO THE EDITOR OF The Model Engineer .
SIR , -I highly commend Mr. Greenly on his loco
motive drawings, which you published in your issue of
December ist. I think this engine of his is neater in
appearance than the majority of model locomotives which
have appeared in The MODEL ENGINEER, and would look
very much like our Canadian engines but for the absence
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of cowcatcher and sand dome. One disadvantage it has,
however, is that the valves face each other under the
smokebox, which must render them very difficult to set
or make any repairs or alterations. All American and
Canadian locomotives have the valves, which are worked
from a rocker arm , on top, keyed on to a shaft receiving
motion from the eccentrics. Having the cylinders in this
position not only renders the valves easier of adjustment,
but at the same time does away with that unsightly
covering over the supply pipes coming out of the
smokebox.
I have never noticed any model locomotives fitted with
vacuum valves on the cylinders, as we have on engines
in this country. In running without steam , as when
travelling down grade , the cylinders are practically
converted into air pumps, and but for these valves any
cinders would be sucked into the cylinders. When steam
is pressing on these valves from the inside they remain
closed , but as soon as they are released from internal
pressure , as when steam is cut off, they are opened by the
pressure of the atmosphere, and thus air enters the
cylinders direct instead of being drawn through the
exhaust pipe . Hence its advantage is obvious.
I think that The MODEL ENGINEER has greatly im .
proved since its bi-monthly publication , and the amount
of replies to readers in the “ Queries and Replies
column is a proof of its helpfulness to model engineers.
In your next competitions you ought to give a prize for
a stationary engine, unless you have already done so .
Opinions differ so widely in regard to boilers that it is
quite bewildering for inexperienced modellers to decide
as to what kind of boiler to choose for an engine; so
that, if a competition were held model engineers could be
guided by your decision . -Yours truly ,
PERCIVAL KING .
Wawanesa, Manitoba .
How to Fit Steam Pipes to Model Engines.
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-In a great many model engines the ap
pearance is spoiled by badly fited steam pipes. I have
found no method so effective as the following .
Obtain a piece of round brass rod, the diameter
and other dimensions of which will be left to the
modeller, as it entirely depends upon the size of pipes
to be fitted -- for example, say "z in . diam ., 3 ins. long.
Put this rod in your lathe or under the drill, and drill
three holes equi-distant (a , b, c, Fig . 1), as far in as you
wish , according to the number of pipes you want to
flange, Next drill a hole in the centre ( D ) of a size that
when tapped will take your steam pipe, which must be
threaded to screw in .

ya

D
Fig . 1.
Fig.2
This done, take your hack saw , and cut as many pieces
off as you want, $ in . thick, Fig. 2, or, of course, in pro .
portion to the size pipe and rod used. These may now
be slightly countersunk on the inside, and then the pipe
screwed in and sweated , after which it may be nicely
cleaned up. Next drill and tap the boiler, & c., with three
holes corresponding to the three on the flange, and when
a neat washer is cut and put over the screws the pipe can
be screwed in its place. This will give the engine a
realistic appearance, and will allow the pipes at any time
to be removed.
If preferred , three pieces of brass wire may be screwed
in the boiler and soldered in , and three small nuts
made to fit on fairly tight. --Yours faithfully .
P. L. HAGGARD , R.E.
Devonport.
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The Proportions of Model Paddle Steamers .
TO THE EDITOR OF The Model Engineer.
SIR, - It is surprising what an amount of time and in
genuity some people will spend in producing what, after
all, is comparatively worthless.
Anyone with even a superficial knowledge of paddle
steamers will know that the proportions of beam and
depth are altogether wrong as given by
Sardonyx '
in his article in your issue of February 15th . Take
one of the latest Clyde boats, the N.B.R. steamer
Waverley as an example : she is 235 ft. long
by 26 ft. beam and 8 ft. 6 ins. depth . For a 5 -ft.
model the corresponding beam would be 658 ins. and
These pro
depth 2 3.16th ins., exclusive of saloons.
portions are about the average. Of course , if a smaller
boat be taken as a type the depth will be a little
greater, but will never approach 5 % ins. The title of
Light Draught ” is decidedly humorous. If the boat
were correct to scale, there would not be room for one
quarter of the timber and metal shown in thedesign . The
thickness ofthe model actually exceeds that of the original,
except under the engine and boiler rooms.
As the proportions of the boat are quite at variance
with practice, any criticism of the details would be super
S. B. FROUDE.
fluous.-- Yours truly ,
Bristol.
We submitted the foregoing letter to the writer of the
article, who has favoured us with the following reply
to the criticisms offered by Mr. Froude. We shall
be glad to have the experiences of other readers on
the points raised. — ED. M.E.]
TO THE EDITOR OF The Model Engineer.
Sir, -Mr. Froude has opened the question of scale pro
portions of model paddle steamers, and this would seem
to be a fitting opportunity for me to state the results of
certain experiments made on this same subject. Practi·
cally I do not know much of shipbuilding, but it is some.
where about twenty years since a model of the then Clyde
river steamer was attempted. Dimensions were about
4 ft. 6 ins. long, 5 ins. beam ,and 3 ins. deep ( I speak from
memory ), but, at any rate, it was considered a near enough
representation then . This boatwould not stand up at all,
unless so much additional ballast were added as to cause it
to founder in the slightest “ sea." A second vessel was
afterwards made , about 5 ft. by 672 ins. by 4 ins., and,
although an improvement on the former, was still un
satisfactory . Until two yearsago, when a new idea struck
me, I did nothing further, but for amusement in the long
winter evenings I began another steamer, and decided
upon a length of 5 ſt. 10 % ins., beam 772 ins., and depth
5 % ins. This is now completed all but the boiler, but
knowing the weight of that I had the boiler tested and
found the draught 234 ins., and freeboard 2/2 ins., which
is not quite so much freeboard as I aimed at, although a
reduction wherever possible has been made in weights.
From these experiences, therefore, I decided that an in
creased beam would conduce to lighter draught, and hence
the dimensions given in the article.
Possibly, Mr. Froude is aware that breadth propor:
tionate to length of these Clyde steamers has increased
considerably during the last twenty years, and that the
Waverley, the dimensions of which he gives, and
which I assumeto be correct, is one of the lightest — if
for short spurts, one of the fastest boats on the river. In
fact, all the boats in the N.B. Steam Packet Company's
fleet are so light that they are allowed by their certificate
to ply only within certain limits of the Firth in summer,
with further restrictions in winter, and, as a whole , I be
lieve, are the lightest class of any of the Clyde steamers.
Their hull parts are, I believe, not 4 in . thick . How
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then is it possible to apply the same scale here ? Their
boiler-plates are probably not more than 2 in . thick, the
decks probably about 4 in. Take also paddle wheels
and boxes, shaft, cylinders, funnels , or, in fact, any of the
fittings: Does Mr. Froudemean to imply that these can
be made to scale ? I say, no ! Even if it were possible ,
even to three or four times the scale ( in some instances at
any rate) they would fall to pieces with the knocks and
bumps which a working model always will be subjected
to, as these are on a much larger proportionate scale than
those which its prototype has to withstand. Hence , then ,
the necessity for proportionately heavier weights all
round, and consequently measurements foreign to
practice.
Let me also illustrate a couple of Clyde boats. The
Glen Rosa is 200 ft. long by 25 ft . broad ; the Jupiter ,
230 ft. long by 28 ft. broad . The depths I am unable to
give, but my preceding remarks have dealt with the
question of depth measurements. These are both Glas
gow and South Western Railway Company's boats of re .
cent build . For a 5-ft. model the relative breadths
would be 7 % ins. and 773 ins., and for a 5 ft. 9 ins.
model, 85 ins. and 84 ins. respectively. Making allow
ance for the proportionately heavier weight of fittings,
machinery, & c. in the model, and taking into account the
above experiences, I think Mr. Froude will admit that
the dimensions are not very far out after all, and that
possibly the boat might not prove so comparatively
worthless as he asserts .
May I ask Mr. Froude to say where it is stated in the
article that themodel is to a particular scale ? and may I
suggest to him that he reads the second paragraph of the
article again , that beginning , “ Great speed,” & c . I
quote from his own letter: " If the boat were correct to
scale there would not be room for one quarter of the
timber and metal shown in the design.' Exactly. I
entirely agree with him , and hence the beam and depth
measurements. I emphatically state that in a working
model of this size it is impossible to apply anything near
the same scale throughout, and my experience proves it.
In conclusion, I am afraid Mr. Froude has not “ even
a superficial knowledge ” of model paddle steamers, as
his theory would appear to be entirely baseless, and one
tending only to mislead amateurs, who will gain more
practical information from personal experiments than by
accepting such random statements. I hope the " scales
have now fallen from Mr. Froude's eyes, and that he sees
clearly .
By the way, I do not see the humour he speaks of in
the title of " Light Draught.” Possibly, it also may be
Apologising for such a lengthy reply ,
“ to some scale.
I am , Sir, faithfully yours,
“ SARDONYX. ”
The Spark Length of Induction Coils.
TO THE EDITOR OF The Model Engineer .
DEAR SIR, —There seems to be a very great variation
between specifications, & c., for spark coils, owing to a
want of uniformity in their spurk rating. It is well
known that a Ruhmkorff coil will spark over a greater
distance when the contact is broken at different intervals
than when the contact breaker works at a high rate of
speed .
I have noticed particularly in the trade that, given
two coils of a stated rating, one is often inferior to the
other in actual performance, although both are sold for
similar sizes, and often the cheaper coil sells “ per cata .
logue ” when it is a question of ordinary bidding . To
be brief, would not some such specification as under be
of service ?
Coil to deliver one free white spark at each break of
contact when contact-breaker is vibrating x times per

-
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second. Sparks to pass between discharger balls x ins.
in diameter, placed x ins. apart, current consumption
not to exceed x watts (or x volts , x ampères). - Yours
H. S. NORRIE .
truly,
Bayonne, N.J., U.S.A.
To Cure Backlash in Slide - rest Screws.
TO THE EDITOR OF The Model Engineer.
SIR, -Backlash occurs, in nearly every case, through
the thread in the nut stripping: A good plan to prevent
it is to tin the nut, wbich can be done in the following
way .
First file almost all the thread out of thenut (Fig. 1 , a )
so that it will slip over the screw easily , then drill and

ilo 20

ZOONT

DOLOR
Ye:

Fig . 1 .

211

The Model Engineer and Amateur Electrician .

Eig . 2

Thay

Fig.3.

good light-- even for half an hour. This is, of course,
running the lamp over voltage, but it pays to do so .
should strongly advise anyone about to fit up a small
light to use a H.E. lamp, taking '25 ampère, unless they
intend to use powerful cells, which take a lot of zinc and
R. F. M.WOODFORDE.
attention. - Yours truly ,
Liverpool.
A Simple Water - Tube Boiler.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -I have made a very simple water.tube
boiler as follows : - The drum is 15 ins. long and 6 ins.
diam ., and is mounted upon two triangular tube boxes,
4 ins. high and 2 ins. wide and 2 ins. thick, with brass
plates ys in . thick , bolted on one side of each box, as at
C and D. Between these plates are fixed six tubes 12 ins,
long, 4 in . inside diameter, as shown in the sketch .
Each triangular box is connected to the steam and
water drum by a pipe ( A and B ). That at one end (A )
emerges from the bottom of the box E , and is fitted on
the end plate of boiler below lowest water level. The

countersink five holes, as in Fig. 2 , 0 , b, b. Then place it
on the best part of the screw , putting clay round the nut,
leaving a place (c) for the tin (which must be a good heat)
to flow round the screw and into theholes (6 , 6, 6 ). The
object of the holes (6 ) and leaving a little of the old thread
in the nut is to prevent the tin from being pulled out.
The idea is an old one, but may be of some interest to
the readers of THE MODEL ENGINEER -Yours faithfully ,
A. S.

B
Useful Switches for Low Voltage Lighting.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -As doubtless many of your readers are
interested in small electric-lighting, Figs. I and 2 are two
useful switches. In Fig. I the lever a is kept in the
“ off” position by rubber bands b , except when pressed
into the contact c, a side view of which is shown (d ) ; it
is well to clamp the connecting wires under small washers.
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pipe B , on the other hand, goes from near the top of box
F to the steam space in the drum safety valve; steam pipe
and gauge glass are fitted in the usual way.
I find with good fuel this boiler makes steam quicker
than my engine (1 % by 1 % ) can use it. This boiler was
chiefly designed for dynamo driving. - Yours truly ,
G. MAVOR .
Hastings.
How to Make a Useful Centre Gauge.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -I send you some drawings of a useful
little centre gauge, which I have made as follows :-I
took a piece of steel, i in , square and 72 in . thick, and
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FIG . I.

FIG . 2 .
This switch has a “ quick - break ," and jumps_ clear
as soon as it is pressed out of the contact c. * Fig . 2
consists of a simple press contact f, and a lever g. This
switch is useful for a light on a clock, the switch being
near the head of the bed . The spring f makes contact
just for seeing the time, and the lever g is used in case
the light has to be switched on . The sketch shows switch
in “ off ” position . m , Fig . 2 , is a pin , fixed in the base
and projecting through a hole in the contacts t, to
steady the latter . These keys look well all made of
brass on a polished wood base , and , of course , they are
fastened to the wall. I have been running a 4.volt :25
ampère H.E. lamp on two dry cells, one large Leclanché,
and a sal-ammoniac zinc carbon cell in series, and get a
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Fig . 3 .
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Fig . 1;
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Fig . 4

Fig . 2 .

sawed in it a rectangular notch, see Fig . 1. The block
was filed up perfectly square , and the sides of the notch
square with the face. A saw cut 1-16th in . wide was
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now made in one of the sides ( Fig. 2 ) square down to the
dotted lines in Fig. 1. A hole was drilled and tapped
with a } in. tap , and a setscrew inserted , as shown in
Figs. I and 2. The blade was made from the top of a sec
tion of a mower knife, and graduated as in Fig. 3, By
placing the blade in the saw cut andtightening the set
screw , the centre gauge is complete ( Fig. 4 ). It may be
used for a variety of other purposes besides a centre
gauge - as a depth gauge, a hexagon gauge, & c. Hoping
that I have made myself clear, and that the drawings
may be of use to you . --Yours faithfully,
A. H. H.
Wawanesa , Manitoba.

Reversal of Wimshurst Machine.
TO THE EDITOR OF The Model Engineer.
DEAR SIR,-I beg to thank you for your answer to my
Query (No. 3,604, April 1st issue ) re “ Reversal of Cur
rent of Wimshurst Machine." I tried a solution of car.
bonate of soda, followed by clean water ; I then put the
machine togetherand tried it, but got no better result. I
again took it to pieces and mixed up a thick cream of car
bonate of magnesia and water. I thoroughly covered the
plates with this and then hung them up to dry. I left
them for twenty -four hours ; I then took a stiff brush and
thoroughly brushed the magnesia off, finally polishing
with clean flannel. After again putting the machine to
gether, I am pleased to say the result was perfectly satis
factory, the machine working better than ever it did,
lighting up a 3 - in. focus tube most brilliantly. I thought
perhaps that some other reader of your valuable paper
might experience the same trouble that I have, and be
glad to know the remedy for it. — Yours truly ,
R. R. B.
Bridlington.
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long by st ins. wide inside. There are thirteen tubes, each 974 ins.
long, and I have calculated the heating surface as about 280square
inches. The scale is !-18th the full size of the original engine,
except the diameter of the boiler, which in the real engine is 72 ins.
Now, what I would like to know is - would cylinders i in . bore by
If ins. stroke, be satisfactory ? The weight of engine will be about
31 lbs., of which 23 lbs. is on drivers. What size team pipe and
branch pipes and exhaust pipe should be used ( pressure 25 lbs.) ? I
intend touse kerosene, with burners like those described on p. 205
of the October, 1899, issue, only they are larger - being the exact
size as shown in Fig. 3, section enlarged ." Should I use one or
two? I am very glad you decided to publish The Model ENGINEER
semi-monthly, and hope you will soon be able to publish it weekly ,
as it is the best magazine I ever saw .
Yourengine seems to be workable, excepting that if, as shown on
sketch sent, the firebox crown is so high, you will not have enough
steam and water space ; the engine will prime, and the water will
only last a minute or two as you show . The crown should never
come much higher than the centre line of boiler. The cylinders would
be better 7 in . by I. ins., or even /4 in . by if ins., if the pressure
can be 30 lbs. Steam andexhaust pipes about 3.16ths internal diam
eter, and exhaust nozzle Ys in. We have conflicting reports as to the
oil burners with the steam jet, but the Swedish patent burners
(Silent Primus, No. 5) are very good. They require a modification
of arrangement of pipes, and two under your engine would be very
ample. Common kerosene is very good for these.
( 3640)Field- Tube Boiler. S. T. ( Cheltenbam ) writes : Would
you kindly give me some advice on a boiler I propose making ? The
main tube is 1 ft. by 258 ins. by 1• 26th in ., and there are 24. copper
tubes brazed into it at the bottom . Each of these tubes is 2 ins.
long and fin. exterior diameter, with the end plugged up. Will
this form of boiler supply steam to an engine with two cylinders
(high pressure) $ a in. boreand A in. stroke,at 500 revs. per minute ?
Or, will the water in tubes become evaporated , and so blow all the
water out
closed
tubesand
do ?prevent its going back again, like some boilers witb

PINS TO SUPPORT
INNER TUBE.

Queries and Replies .

(Attention is especially directed to the first condition given below ,
and no notice
will stated.
be taken of Queries not complying with the
directions
therein
Queries on subjects within the scope of this journal are replied to
by post under the following conditions :—(1) Queries dealing
with distinct subjects should be written on different slips, on
onesideof thepaper only, and the sender's name should be in
scribed on the back . (a) Queries should be accompanied,
whereverpossible, with fully dimensioned sketches, and corre.
spondentsare recommendedto keep acopy of their Queriesfor
reference. ( 3) A stamped addressed envelope ( not post-card )
should invariably be enclosed . (4) Queries will be answered
as early as possible after receipt, but an interval of a few days
must usually elapse before the Reply can be forwarded . (5)
Correspondents who require an answer inserted in this
column should understand thatsomeweeks must elapse before
the Reply can be published. The insertion of Replies in this
column cannot be guaranteed. (0) All Queries should be
addressed to The Editor, THE MODEL ENGINEER, 37 & 38,
Temple House, Tallis Street, London, E.C. )
The following are selected from the Queries which have been replied
to recently :
( 3654) Diameters of Speed Cones. F. W. H. (Newcastle.
on -Tyne) writes : Will you please tell me the method of determining
the diameters of speed-cones on countershaft so that the same belt
may be used for all the speeds ? The size of the pulleys on the
mandrel of lathe are as follows: z ins., 378 ins., 5. in. diam.
for 1 in. belt. I want the smallest pulley on countershaft to be
8 ins. diam. , and would like to know the sizes the next two larger
would have to be.
The sizes of pulleys on countershaft should be arranged so that
the diameters of opposite pairs added together will come to an equal
amount, thus :
diam. in inches.
372
Mandrel
11
Countershaft :
958 8
134 135 136
( 3656 ) Sackawanna R.R. Locomotive . B. R. W. (New
York ) writes : I amat work ona model of the Sackawanpa Railroad
wide-firebox passenger engine. It will have three pairs of drivers,
and a four-wheeled truck . The boiler, which is nearly finished, is
34 ins.indiameter, 94 ins. long inthe barrel; the firebox is 674 ins.

INNER TUBE .

OUTER TUBE ,
PLUGGED AT
BOTTOM END.

No. 3640
The tubes you propose might not do as they stand, but if you
make them proper field -tubes (as in the sketch above) your boiler will
steam very well with a Silent Swedish burner.
( 7658) Vertical Boller. C. H. (Crowborough ) writes : I am
making a boiler to runa } in. by it ins. horizontal engine ; the boiler
is vertical, to ins. high 5 ins. diam ., of solid drawn copper tube
1• 16th in . with internal firebox, 5 ins. high by 4 ins. by 3 ins., with
one central flue, 1 in. in diameter, of solid drawn tube 1 :16th in .
thick. Firebox is of 3-32nds in. metal, and crown of boiler the same.
I would like to know: ( 1) Do you recommend a force pump driven
by engine or by hand ? (2) Size of pump? (3) Size of delivery pipe ?
(4) Smallest possible size of safety valve ? ( 5) Sizeof steam pipe ? (6)
Size of exhaust pipe from engine to chimney of boiler ? (7) Working
pressure ? (8) Do you recommend a bigger flue ? (9) Would this
boiler drive a 1 in. by 17 ins. engine ? ( 10) Ought I to put any
stays from firebox crown to boiler crown ?
(1 ) It would be preferable to use a hand force-pump. (2) Size of
pump, 34 in. to % in. bore and a ins. stroke. (3) Delivery pipe,
16 in . inside diameter. (4) Safety valve, in . diam . ( s) Steam
pipe, Ye in. inside diameter. (6 ) Exhaust pipe, 3-16ths in . inside di
ameter. (7) Pressure about 25 lbs. ; test to 50 lbs. with water . (8)
The flue is large enough. (9) Theboiler not quite large enough for
the i in. by 17 ins, engine. (10) Stays would not be necessary if
the crown plates are flanged and rivetted to the shell of boiler and
firebox. See “ Model Boiler-making " for details of force -pump, etc.
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scale models . For actuating gear of valves see Reply to Querist No.
3505, The cylinders can be fitted before the frames are built up .
The bed plate to carry bogie frames had better be screwed to frames
so as to be removable, and then the valve chest cover can be taken
off. Drawings of cylinders, & c., are three -quarter full-size , and cab.
half-size , for your model.
I

(3488) Electric Trumpet. A. L. (Wigan )writes : I should be
very glad if you would kindly inform me how to make a small
electric trumpet. If possible, I should like to use magnets of the
size in electric bells .
The electric trumpet can be madewith an ordinary electro-magnet
as used in an electric bell. It must be fixed to the bottom of a
circular wooden box, the opening of which is covered by a circular
sheet of tin (tinned iron ). This sheet, or diaphragm , is clamped
down by a ring of wood exactly in the same way as is the dia .
phragm of a telephone receiver. A space of from 1•32nd in, to
1-16th in . should be between the magnet poles and the tin disc.
Across the diaphragm is a bridge of stout brass, in the middle of
which is a contact screw with platinum point which normally makes
contact with a scrap of platinum soldered to the disc. The brass
bridge must not make metallic contact with the diaphragm . Con .
nections are as follows : One end ofmagnet winding is soldered to
the diaphragm (at its edge), the other end beirg carried to a ier.
minal; a second terminal is attached to the brass bridge piece.
The action is exactly similar to that of an electric bell, the dia
phragm taking the place of vibrating hammer and spring. The
rapid vibrations of the disc produce a sonorous note, whose pitch
depends on the number of vibrations. The effect is increased if a
trumpet or cone is fitted to the front of the instrument. The disc
may be about 2% ins. diam . in the present instance .
( 3662) Vertical Boller . A. R. (Glasgow ) writes : What size of
vertical boiler is necessary to supply an engine, 1383 ins. by 2 ins.
with steam at 50 lbs. pressure ? What thickness of copper is neces
sary for the shell ? What size of main steam pipe would I need for
above engine ? How many tubes, and wbat size would I have to
put in ? What height would be necessary for the firebox, and what
thickness of plate for it ? What length of a water gauge glass
would I need ?
We refer you to Mr. Pearce's book on “ Model Boiler-making ,".
7d., post free, on page 35 of which is illustrated a boiler, which , if
reduced to 2 ft. high by 12 ins. diam ., would supply plenty of steam
for your engine. You might make a smaller boiler still, if you
have some cross tubes in the firebox and use three Swedish " Silent
Primus" oil burners (total consumption of oil about 1 pint per hour).
Plates may be s in , thick . Steam pipe about % in . diam outside
and 3 in . inside would do. Make your water gauge. large as
possible, with at least % in . or 5-32nds in . holes as a minimum for
clear ways._Small gauges are ofno use .
(3531) O.E.R. Loco, “ Claud Hamilton. ” J. H. (Colwyn
Bay) writes : Would you kindly supply me with measurements of
cab and piston and connecting rods of G.E.R. engine, “ Claud
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( 3789) Wimshurst Leakage. H. H. (Chorley) writes : Would
you please tell me the probable cause of a Wimshurst machine
leaking ? It has eight plates, 20 ins. diam .; twenty sectors on each
plate ; sectors : 34 ins. long by 5 in. at wide end ; sectors & in .
from circumference of plate ; case, between glass and glass : length ,
buckle

over cat
3a " ni
matk over

DODD

No3531
VALVE

Exhaust
14

k

Ek steam

*

Tils

13

meling

SEA

O

steam pipe
Side Elevation
Section

Front Eler !!

24h quage
Hamilton " ; and will you also give me a full- sized drawing , plan
and cross section, elevation of cylinders and valves (I- in . scale), to
suit drawings. I am making from drawing given of this engine in
January
15thboiler
, 19oo .of itHow
I put in the
? many tubes and what diameter, should
We show the sketches and dimensions you request herewith. We
believe the slide-bar and cross-head is of the standard G.E.R. type ;
not double bar. The connecting-rod shown is the best for y - in .

of Cylinder die

32 ins.; width , 19 ins.; distance from outside glass plates to glass of
case, 5 ins. The backbones of collectors are in . brass rod , finished
with y.in. brass balls on ends, and when the machine is working
there is a large escape all over the plates and from collecting-rod
ends, towards the front and back of case. I may say that I have
previously made a 4-plate machine on the same lines as this one, and
it is a success.
The causes of leakage are many, and this particular case may
arise from any one of them . First, the shellac varnish on the plates
may have got scraped or worn off from some cause and requires
renewal. You should , therefore , look at all the plates carefully ,
and re -varnish them if you find that this is the case. Second, the
machine may be damp, although it may be enclosed in a glass case,
as stated. It is always advisable when running these machines to
open the glass case before using and stand the machine in front of a
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fire, arranged so that the heat from the fire circulates right through
and between the plates, thus drying the air inside the case and the
whole machine. Weshould strongly advise you to thoroughly over
'haul the machine and see that all the parts are clean, that the
brushes are in contact with the plate, the collecting combs close to
but not in contact with the plates , and especially all outside con
pections very heavily covered with good shellac varnish. A very
hot piece of brown paper placed inside the case will often dry up
any little moisture there may be within the case , but it is always
best to place themachine in front of the fire when possible. If you
carry out these points, it will probably be alright.

May 1, 1901.

shows an outline of the kind of boat to suit your wishes. It is a
L.W.L. adapted from Mr. Paxton's design for a
5- rater S.A. X6000
10-rater in our January, 1900, issue. The working scale is given
L.W.L. being 28 % ins., and S.A. 1,050 sq. ins.
( 3673] Wimshurst Machine. A. W. S. (Finsbury Park , N.)
writes : Will you please answer a few questions regarding a Wims.
hurstmachine of the 2-plate variety ? I am using 15-in . plates. (1 )
How many and what sized sectors must I use to get the longest
possible spark ? (2) Is it best to use two large or four half the size

DESIGN FOR 5 -RATER MODEL
YACHT.

( See Query No. 3652.)

ZWt
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No.3652
( 3652] 5 - rater Model Yacht. A. W. (Barrow - in -Furness)
"Writes: (1) I am desirous of building a model yacht, which need not
of necessity be a racing model, but one suited for open sea . (2) It
S.A. X L.W.L. Rule
is to be a 5-rater
). (3) A deep boat with
6000
solid keel, rather than shallow boat with excessive beam and fin
keel.
We cannot, of course, give full particulars of a design for a 5-rater
model yacht in this column, but the accompanying illustration

Leyden jars ? What size, and how much coating ? (3) What shall
I use to stick on the sectors with ? (4) The plates have to be coated
with shellac varnish ; shall I stick on the sectors before, or after the
varnish ?
(1) You should have about 20 sectors , 3 ins. long and % in . wide,
tapering to 4 in . (2) Use two Leyden jars about 2 ins. diam , and
6 ins. high, coated with tinfoil for a depth of 2 ins. (3) Sectors may
be stuck on with thick shellac varnish. (4) The plates may have a
coat of shellac varnish before the sectors are stuck on ,

May 1, 1901.

Tho Model Boginoor and Amatour Electrician .

( 3579) D. C. Transformer . H. E. S. (Bristol) writes: I want to
make a D. C. transformer , the motor sideto run at 10 volts and the
generatorside to give out 50 volts 1'2 ampères. It is to lightone 50 - volt
16 C.-p. lamp. As to sections in commutator, I suppose eight for
the motor side and sixteen for the generator side will be enough.
Would you kindly give dimensions, viz.: (1) Thickness of metal
round case , thickness at ends of case ; length of bobbins, thickness
of poles and pole -pieces , length and diameter of armature ; also ,
distance between pole horns ; also diameter inside motor - room for
field winding. The machine will be entirely enclosed and circular
like a tin - and have two bobbins. Any kind of core plate will do,
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method. The automatic switch is no more trouble to make, whilst
the fact that it is automatic is everything. A separate switch is
certain to be left " on " sometimes, causing loss of battery power
and rendering it impossible to " ring up. Under these circum
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stances, and in view of the fact that you do not mention which type
of instrument you have made, a diagram would not be worth
giving. (2) Not if the connections to earth are thoroughly good .

124
.
K
64
No. 3579
you give size and dimensions — then I can get them made. It can
run at any specified speed . If you would give winding for field and
armature, I would be greatly pleased .
The thickness of metal round case, 38 to 7-16ths in . ; and at ends,
14 in .; length of bobbins, 13 ins.; field -magnet cores, 2 ins. diam .
of wrought iron, turned down at each end, and let into cast-iron
case and pole-pieces, if the latter are castings. The armature should
be 21 ins. diam , and 2 ins. long, having sixteen slots 3-16ths in. full
wide and 38 in . deep. These will give better results than eight slots
of larger size. The 10 -volt winding will consist of about 5 ozs. of
No. 19 S.C.C. wire, six turns (in two layers of three) being wound in
each slot and connected to an eight-part commutator, then a layer of
insula.ion. The 50-volt winding will be about 6 ozs. of No. 27 s.c.c.
wire, and you should be able to getabout fifty turns of wire in each
slot. If wound in sixteen sections and connected to 16 -part
commutator, two sections of twenty-five turns each should be wound
in two diametrically opposite slots. The field -magnet winding may
consist of 3 lbs.No. 21 S.C.C. wire -- 1} lbs. on each bobbin wound to
ins. The speed of machine will be from 2,500
a depth of about
to 3000 revs. per minute. The pole-pieces should be bored out to not
more than 2 , ins. X 3-3ands in., giving a clearance of 3-64ths in . all
round.
(3863) Telephone without Automatic Switch . H. J. H.
(Merton, Surrey) writes: I am anxious to set up a telephone between
myself and a relative a distance of about 500 yards. I have been
studying your little book on " Telephones and Microphones " but
cannot quite see what I want. Could you oblige by answering
these few questions ? (1) Can I work a telephone without a switch
hook ? If so , kindly give me diagram . (2 ) Does it require more
battery power to ring through earth returns than metallic returns ?
I have made both transmitters and receivers from your book, but
bave omitted switch-hook, and find I shall have to damage the case
to work one in .
(1) The telephone can certainly be worked by using a switch in
stead of automatic hook, but it is out of the question to adopt this

Queries from the following readers have been received up to the
timeof going to press, and will be answered in rotation . Queries
received after this time and up to the date of issue will be notified
in the samemanner in the next issue :
R. W. P. (Maida Vale), E. B. P. (Wolverton ), J. P. (Darwen ),
J. C. (Annan), C. K. (Sutton ), J. E. (Netherton), P. H. (Holling
worth ), W. R. D. (Aberdeen ), P. R. ( Truro), R. F. (Coatdyke),
C. A. (Lees), A. G. C. (Dulwich), A. H. H ." (Bishops Stortford ),
P. D. (Brighton), J. H. H. (Pendleton), A. F. A. ( St. Luke's),
W. McM . (Govan), A. E. D. (Tasmania ), S. M. L., (Canada),
W. H. B. (Horsham ), F. W. (Bristol), F. E. C. (Weybridge),
F. L. (Cardiff), C. C. C. (Maida Vale), J. B. A. (Cloues), H. S.
(Sidcup), F. B. R. (Cowes), W. G. H. (Lewisbam ), W. H. C.
(Camden Town ), J. F. H. (Darnall), J. W. A. (Gainsboro '),
R. A. Y. (Oundle), W.S., S. T. (Haslemere), D. R. W. (Glasgow ),
P. T. (Accrington), F. C. (Tooting), G. M. (Everton), R. B.
(Stapleford), W. 0. ( Elton), A. G. (Genova), S. E. M. (Kelsale),
W. H. (Hull), P. W. (Manchester), J. H. M. (London ), C. H.
(Peckham ), A. D. B. (Leigh), W. R. (South Shields), G. E. (Clap
ton Park), C. W. J. H. (Pembroke), c . P. F. C. (Wood Green),
B. M. M. (Faringdon ), P. J. M. (Gloucester), W. G. M. (East
bourne), W. N. (Abertillery), F. C. P. (Bristol), W. H. P. (Droit.
wich ), W. S. H. (Bedford ), R. B. K. (Leytonstone), W. J. K.
(Brixton ), W. H. Mossley), A. L. S. (Cheshire), H.E.W.(U.S.A .),
F. J. D. (Lambeth ).

Amateurs'

Supplies .

[The Editor will be pleased to receive for review under this
heading, samples and particulars of new tools, apparatus,
and materials for amateur use. ]
How to Make a Camera .
We are confident that not a few of our readers will be glad to
know that the issue of Photography for April 4th contained an ex .
cellent article on " How to Make a Camera and Fittings," by T.
Goldsworthy Crump, C.E. This is accompanied by a large sheet of
full-size working drawirgs of the parts, the resulting apparatus
being a MA- plate camera which can be used for either hand or tripod
work . The price of this number of our contemporary is one penny.
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Bifurcated Rivets.
With further reference to these useful rivets, which we described
in a recent issue, we are now able to show in the accompanying
illustration one of the small sample boxes of assorted rivets, which
may be bad post free for 6d. from Dept. DL , Bifurcated Rivet
Company, Ltd., 10 , Wool Exchange, London, E.C. These rivets

BIFURCATED RIVETS
99so3n's
Thom
nt
Pate

Made

a

Englan
D
E
T
SOR

TOO AS

SOLE MANUFACTURERS
BIFURCATED RIVET CO.LTD
LONDON & WARRINGTON .

bet

n
mo
Lo ar
eg
HCP

FOR HARNESS & BELT REPAIRS
SET WITH
A COMMON
From all Ironmongers

are so easily fixed, and serve so many different purposes for both
workshop and household repairs, that every handy mechanic or
amateur should have a box by him for use when wanted .
The letter from “ E.O.C." on “ Improvements in
Model T.B.D. Designs,” which appeared in our Prac
tical Letters ” column of the March 15th issue , requires
that the second paragraph be altered to read : “ The
criticisms which have followed your prize designs show :
( 1) That single-acting engines,” etc.

Catalogues Received .
The Clerkenwell Photographic Company, 9, St. John's
Lane, Clerkenwell, London , E.C. - Readers of The MODEL ENGI
NEER who find an interest in photographic work (and many model
engineers are amateur photographers during the summer months)
will do well to consult the catalogue issued by the Clerkenwell
Photographic Company. Hand cameras perhaps predominate in
this list, and as they range in price from the well-finished apparatus
costing several pounds right away to a neat t-plate camera at 38.,
the only difficulty should be that of making a choice in thisembarras
de richesse . Tripod cameras appear also to be extremely moderate
ir price, and these , together with cases, lenses, lamps, and all acces,
sories, go to make up a pretty comprehensive list which will appeal
to the class of readers already indicated . The name of this journal
should be mentioned when writing for this catalogue, which will then
be sent post-free.
The Simplex Steel Conduit Company, Ltd., Coventry
Street, Birmingham . - We have previously called the attention of
readers to the Simplex Steel Conduit system of electric wiring - a
system which has come rapidly to the front in recent years. Weare
now in receipt of the new catalogue issued by the company, and
cannot withhold a word of praise for the admirable get-up of this
list, which takes the form of a well-bound, well-printed, and well
illustrated book. It is hardly necessary to debate on the contents,
the steel-tube conduit being now well known to all who have to deal
with electric wiring, but it is worth while drawing attention to the
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present list, which includes the names of a number of firms and cor
porations which have adopted the system , wholly or in part, during
the two years 1899 and 1900 .
A. G. Thornton, 68, St. Mary's Street,Manchester. - A special
detailed list of second-hand, new , and shop-soiled drawing and
surveying instruments, materials, & c., is to hand from this firm , and
form an excellent
opportunity
readers The
to obtain
really
sent
instruments
at most
moderate forprices.
list will
be good
post free to any Model ENGINEER reader. The “ Vitex " pencil
supplied by the same firm is a very low -priced hexagon pencil in
any ordinary degree of hardness, and a sample pencil in degree pre
ferred will be sent post free on application .
Drake & Co., 4, Balfour Street, Bradford.- Readers interested
in obtaining a good model loco at a low price (and who is not ? )
should write for Messrs. Drake & Co.'s list describing their model
American engine, which is a copy of the N.Y.C. & H.R.R.R. fast
passenger locomotives of the 870 " class . These
are supplied
finished in three sizes or all parts can be bad for making them . Fin
list should
the
altogether
and
,
ished parts can be had if desired
appeal to those who want something out of the general locomotive
run of things. The catalogue will be posted to any reader on
receipt of a penny stamp.
Armstrong & Co., Twickenham , London . The majority of
our readers would do well to obtain Messrs. Armstrong's complete
lists of electrical and other goods. In the former category may be
placed an innumerable variety of accumulators and lamps of various
types, batteries, bells, pushes, dynamos, and motors. Amongst
these are some useful motors for boat propulsion, and another
interesting series is a line of power ful primary batteries for accumu.
lator charging. The list of models, & c., includes some special
features, such as a compressed hot-air engine, a low -priced cine
matograph, tools, and other details of general interest to readers.
The large complete catalogue will be sent to anyone mentioning
The MODEL ENGINEER for 4d., post free.
The Sprite Cycle Co., Ltd., Devonshire Street, Bloom ,bury,
London, W.C. - A very neat illustrated list of “ Sprite " cycles of
the highest quality is to hand, and contains particulars of a
variety of machines of excellent appearance for the 1901 season.
" Free wheel ” bicycles are, of course , to the front, and the firm
announces that special tricycles, bicycles,motor cars, and carriers
for tradesmens' use are built to order. Enquiries under these heads
are specially courted , and the present list will be sent free to readers
who mention THE MODEL ENGINEER .
Harold e . Parris, 19, Lullington Road , Anerley , London , S.E.
- Our electrical readers who need a comprehensive list of the goods
in which they are specially interested, will do well to secure a copy
of the large illustrated catalogue issued by this firm . Particulars and
prices are given for almost every conceivable article of an electrical
nature, and, as the list runs to very nearly a hundred large pages, it
may be imagined that a good variety is shown in each class. It
should be noted that the articles are quoted at 60 per dozen ," but
readers are informed that single articles will in any case be supplied
at the same rate, with the additional advantage of a special discount,
amounting in many cases to a very considerable reduction. We are
also informed that advice and information will be freely given to
purchasers,correspondence being invited on any difficult point. The
initial charge for this catalogue is od. post free, which is, however,
returned in full with first order sent. No extra charge is made for
sending the list abroad, and trade readers are recommended to apply
for a copy: THE MODEL ENGINEER should be mentioned when
corresponding.

Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only , and should invariably bear the sender's name and address. It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom .
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 6s. per
annum , payable in advance. " Remittances should be made by Postal
Order .
Advertisement rates may be bad on application to the Advertise .
mentManager.
How to ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatusand price lists, & c., for review , to be addressed
to THE EDITOR, “ The Model Engineer," 37 & 38, Temple House,
Tallis Street, London , E.C.
All correspondence relating to advertisements to be addressed to
THE ADVERTISEMENT MANAGER, “ The Model Engineer," 37 & 38,
Temple House, Tallis Street, London , E.C.
All subscriptions and correspondence relating to sales of the paper
to be addressed to the publishers, Dawbarn & Ward , Limited ,
6 , Farringdon Avenue, London, E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 12 , Cortiandt Street, New York , U.S.A., to whom
all subscriptions from these countries should be addressed.
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Stephenson's No. 1 Engine

“ Billy ."
*HE accompanying photograph showsone ofStephen
son's engines, which was originally built for work
THE
at Killingworth Colliery, Northumberland. It
had vertical cylinders of 8 ins. diam ., and 24 ins. stroke,
whilst the boiler was of simple construction - 34 ins.

A.I.MECH.E.
PUBLISHED
TWICE MONTHLY.

world . What would the inventor of the above think of
our “ Edinburgh to London " racers of to -day ?
As a matter of fact, this engine has undergone a good
deal of alteration since its earliest days, when it doubtless
boasted the elongated and crudely -built chimney in .
separable from locomotives of that time. The wheels
are evidently modernised, and as Stephenson's earliest
engines were fitted either with gear wheels or an endless
chain for the two pairs of wheels, the outside coupling
rod seen in the photograph is probably a later addition.

ONE OF GEORGE STEPHENSON'S EARLIEST LOCOMOTIVES.
diam . and 8 ft. long - and having a single flue tube.
On a tablet placed on the above engine are the words:
The engine is now on the platform of the Newcastle .
“ This locomotive engine was one of the first built by
upon Tyne Central Station, North Eastern Railway ,
George Stephenson , for the Killingworth Colliery. It
where every care is taken to preserve this relic of the
was presented to the Mayor and Corporation of New
past. The reader need only look at any of our express
castle -upon - Tyne, by Sir Charles Mark Palmer, Bart.,
engines of to day to see the contrast and note the pro
M.P., on the occasion of the centenary of the birth of
gress we have made with the revolutioniser of the whole
George Stephenson , Ninth day of June, 1881."
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The Society of Model Engineers .
London .
HE model steamer trials at the Northampton Insti
THtute took place on Saturday, April 20th , as
arranged , a good number of members and friends
being present. Unfortunately , several members who had
promised to bring boats were unable to attend, so that
The models actually on view were limited to three in num
ber. Of these the best was a finely -built model launch ,
made by Mr. Chas. Baly . This was driven by a double
acting slide- valve engine and charcoal- fired boiler, and
travelled the length of the bath (100 ft.) in just over thirty
seconds. Mr. Blaney ran a smart little craft, which had
a single-acting oscillating cylinder, and gave some very
good speed results. The other vessel running was a
model torpedo gunboat, supplied by. Messrs. Bassett.
Lowke & Co., and driven by a double acting oscillating
cylinder. This boat, built all in metal, had a handsome
appearance in the water, and completed four lengths of
the bath at one run . The chairman, Mr. Percival
Marshall, proposed a vote of thanks to the authorities of
the Northampton Institute for their kindness in allowing
the Society the use of the swimming-bath on this occasion ,
and the resolution was carried with acclamation . Dr. R.
Mullineux Walmsley, the Principal of the Northampton
Institute, briefly replied , stating that they were very
pleased to see the members of the Society there .
THE LIBRARY.
One of the latest additions to the Library of the London
Society , is Pettigrew's “ Manual of Locomotive Engi.
neering.” This volume has been purchased by the
Society out of the Capital Fund. Members will find this
a most useful locomotive book, dealiog , as it does, very
fully with a great variety of details. The number of this
book will be 44 , other recent additions being
41. Locomotives and Railways, Vol. I.
42. First Principles of the Locomotive. By Michael
Reynolds.
43. The Incandescent Lamp. By Gilbert S. Ram .
45. The A.B.C. of Dynamo Design . By Alfred H.
Avery .
46. Practical Le ns in Metal Turning. By Percival
Marshall.
47. THE MODEL ENGINEER , Vol. III.
New Model Railway Track .
The Track Committee have decided upon the construc
tion of a new track , and Mr. H. S. Boorman has the
plans and specifications in hand . It will be a great im .
provement on the present track in every way, and will be
about 4 ft. high , which will enable members and visitors
to have a better view of the models. It is hoped that it
will be in operation on the first meeting after the summer
months. To defray the cost of this new track, a subscrip
tion list has been opened, which Mr. Löwy has headed
with a guinea. Further amounts are promised , and
Messrs. Crebbin and Boorman will be pleased to hear
from any other members who feel disposed to contribute
towards this work .
Provincial Branches.
Glasgow . - The usual fortnightly meeting of the
Glasgow branch was held in the Grand National Halls,
on Friday, April 12th , Mr. Andrew Lang presiding.
After the minutes of the previous meeting had been
approved, ways and means were discussed as how best to
increase the membe ip of the Society. Mr. Samuel
Rae exhibited patterns for a marine engine. — ANDREW
LANG , Hon. Secretary, ii, Dale Street, Bridgeton,
Glasgow .
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Sheffield . There was no meeting of this branch in
April, owing to the usual meeting night (the second
Monday in each month ) falling on Easter Monday, and
difficulty was experienced in getting the room for any
other night. The next meeting is announced for Mon
day, May 13th , at the usual time and place. - C . E.
SQUIRE, Hon. Secretary , 401, Staniforth Road , Atter
cliffe, Sheffield .
Manchester. — The usualmonthly meeting was held
at the Marsden Café on April ist, nineteen members
being present, Mr. Atherton in the chair. The minutes
of the previous meeting were read by the chairman and
passed. After a long discussion it was decided to start a
library, and several members promised to give copies of
well-known technical books. Mr. Bodden exhibited some
finished aluminium cylinders and frames for a model
American locomotive, Mr. Buckley a finished crankshaft
for a stationary engine, and Mr. Thompstone an inverted
vertical engine. The meeting closed at 9.30 with a vote
of thanks to the chairman .
Those who supply castings, fittings and tools, etc., for
model engineering work are invited to send a copy of
their catalogue to the following address for the use of
members of this branch - W . C. HIGGINS, Hon . Secre
tary, Monton Lodge, Monton ,Manchester.
Birmingham . — The third ordinary meeting of the
Birmingham branch was held at the White Horse Hotel,
Congreve Street, on April 18th , at 7.30 p.m. Twenty
members and visitors were present. The minutes of the
previous meeting having been read and accepted, the
general business was transacted , and three new members
elected .
The Chairman (Mr. H. Coxon) then called on Mr. J.
H. Robottom to read his paper on “ Dynamo Electric
Machines : History - Construction,” which was most
interesting and fully appreciated by members, as also the
few model parts of dynamos exhibited .
Mr. Fabb proposed a vote of thanks to Mr. Robottom .
Mr. Knipe seconded . The meeting closed at 9.45 p.m.
The last meeting of the half-year will be held on
May 16th , 7.30 p.m., at the White Horse Hotel. A
general discussion on members' models will take place.
Announcements for June, July, and August will be
notified later. — THOMAS H. COOKE , Hon . Secretary,
117, Bevington Road , Aston, Birmingham .
Leeds.- The notice re the formation of a Leeds
branch of the Society of Model Engineers has been suc
cessful in bringing about the desired result. We have
had three meetings, and already have twenty members
and several applications for membership, and it is very
probable we shall add to our number considerably at our
next meeting. This will be held on Tuesday evening,
May 14th , in St. Andrew's Church Schools, off Burly
Street, Leeds, and those who are interested in model and
electrical engineering in the Leeds district, who have not
already joined us, will benefit largely by doing so , as we
have a good programme before us and plenty of good
material to work from.-W. H. BROUGHTON, Secretary ,
262, Carlton Terrace , York Road, Leeds.
Bradford . The fortnightly meeting of the Bradford
branch was held at the Coffee Tavern , Tyrrell Street ,
Bradford , on April 15th, 1901, The chair was occupied
by Mr. A. P. Drake. After the minutes of the previous
meeting were passed , Mr. T. H. Wilson exhibited a ver.
tical tubular boiler, 12 ins. by 8 ins., heated by charcoal.
Mr. Wilson gave a few interesting remarks on how he
made it. The meeting closed at 10 p.m.- JAMES H.
LAMB, Hon. Secretary, Holly Bank , 109, Rushton
Road, Thornbury , Bradford, Yorks.
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Dublin . - The third ordinary meeting of the Dublin
branch was held on Tuesday, the 16th ult., at the
Society's rooms, 3, Burgh Quay. The business before
the meeting being transacted, the President read Mr.
Crebbin's paper on “ Model Boilers,” which led to an
nteresting discussion on boilers generally . A vote of
banks being passed to Mr. Crebbin , the meeting ad
journed at 10.30 o'clock. –T. E. WINCKWORTH , 149,
South Circular Road , Dublin ,
To Readers in

Cheltenham .

A BRANCH of the Society of Model Engineers is pro
posed to be formed in Cheltenham . Mr. Charles M.
Gwilliam , who has long been a member of the London
Society , is taking upon himself the onus of the pre
liminary labour, and a good response from model engi.
neers in the district should enable him to report the for
mation of a strong branch. The address of the Acting
Secretary is 4 , Osborne Terrace, Cheltenham .
For

Model-making for Beginners .
( This series of articles is especially intended for those amateurs
whose stock of tools is a minimum , and for those whose practi
cal acquaintance with model-making is equally limited. In
order to make the articles as useful as possible, it is the special
desire of thewriters that readers shall discuss their difficulties
with them , directing their queries to “ Beginner," " clo The
Editor, THE MODEL ENGINEER, 37 & 38, Temple House,
Tallis Street, London , E.C., a stamped addressed envelope
being invariably enclosed for reply. Where the reader is unable
to get a model to work, or to locate the fault, the model itself
should be sent, carriage paid both ways,when advice on itwill
be freely given.
Practical suggestions from readers will be gratefully received , and
the Editor , will be glad to hear from those who wish to make
any special model. Such suggestions will,wherepossible, form
the basisof future articles.]

III. - How to Make a Simple Electric Beam
Engine.
By “ VULLAS .”

the Book - shelf .

" HE
THE PHOTOGRAPHIC DEALER'S ANNUAL FOR 1901.
London : Marshall & Brookes, Harp Alley , Farring
don Street. Price is. ( To the trade only. )
This is the second issue of this useful annual, and we
have no doubt it will prove highly acceptable to the
photographic trade , for whom it is intended . Its
principal contents include a directory of trade addresses ;
How to Start a Photographic Department ; an article on
side lines for dealers, describing microscopes and acces.
sories, and apparatus for colour photography ; How to
Open up Business with the Colonies ; shipping informa
tion ; instructions for patenting an invention and register.
ing a design and trade mark ; and a large amount of mis
cellaneous information concerning photographic formula,
legal information , trade marks, recipes, scientific
societies, & c. For those dealing in photographic goods,
or about to open a photographic department, this annual
is a valuable book of reference.

( Continued from page 203. )
electro -magnet being disposed of, we may

The former consists of a good sized coffee
tin lid , about 4 inz. diameter and the in . wide, a
plain lid being preferable for the purpose . First
find the actual diameter of the lid inside, and then
with a pair of compasses describe a circle this size exactly
on a piece of nicely planed wood a little less than 2 in .
a
FiG 5 .
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FIG 6
Messrs. RICHARD MELHUISH , SONS AND Co. inform
us that they have secured an excellent space at the forth .
coming Glasgow Exhibition. The principal interest of
their exhibit will be a show of engineers' tools and light
machinery of the latest labour-saving design, with some
special apparatus for particular classes of work, and a
selection of tools and appliances for various other
mechanical arts . The exhibit, which our North Country
readers in particular should make a point of inspecting,
willbe found at No. 145 Machinery Hall.
THE RAILWAY CLUB.-- The April meeting of the
London Centre of the Railway Club was held at the
Memorial Hall, Farringdon Street, E.C., on Thursday,
the IIth inst., the chair being taken, in the absence of
Mr. Bruce, by Mr. J. F. Gairns at 7.30 p.m. Mr. G. F.
Tyas had been announced to give a lecture , but at almost
the last moment was prevented from fulfilling his promise.
Mr. A. J. Chisholm , however, very efficiently took his
place at very short notice , and gave an account of some
of his experiences during his very extensive wanderings
over the railways of the United Kingdom . Mr. Chisholm
dealt more particularly with unusual incidents which had
come under his notice, and with the curious features
of some of the railways he had travelled on, but also
spoke at considerable length on the Irish railways , which
have been his special study. Altogether the lecture proved
very interesting and instructive, and the hearty vote of
thanks accorded to the lecturer was well merited.
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thick . Cut this out carefully with a fretsaw to get an
accurately circular disc. Find a large French nail, one
about 3 ins. long and 3-16ths in. diameter will be right.
At the centre of the wood disc (marked by the compass
leg ) drill a small hole as carefully as possible to get it
exactly at right angles. Try if it is correct by means of a
straight wire fitting the hole, and a set square or ordinary
steel square. If correct , drill the hole larger, being care
ful to follow the first hole, and make it big enough to
allow the French nail to be driven in tight.
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Side View

*

Top View .

d

FIG . II.

If everything has been carefully done, the wheel should
run pretty truly with the nail as axle , but if carelessly or
unluckily mounted, it may “ wobble ” or run eccentric .
ally. In the first case the remedy is to koock the nail
square with the disc , and fix it there with a piece of brass
plate, or even wood , screwed to the disc and bearing
hard on the nail on the side towards which it tends to
incline. In the other case, if the eccentricity is little, it
must be put up with . If much , a new wood disc, more
carefully cut out, is the only remedy.
The next thing is to find the centre of the flywheel.
This can be done by means of a pair of calipers. They
should be opened as near as can be guessed to the half .
diameter, one leg placed at a (Fig. 6 ), and the arc 2, y ,
struck on the tin . Then one leg is placed at b , and the
arc w , x , is marked . This is done again at c and b , when
the centre of the wheel is quite apparent. At a distance
of 5.16ths in . from the centre ( see Fig. 7 ) make a mark
and drill a hole suitable to take a No. 6 wood screw .
This hole can be punched and rimered out with a tang
end of a file. Prepare a round-beaded No. 6 brass or
iron screw by filing the round head down to a disc , and
filing this again to a hexagon (Fig. 8 ) ; this is not an
essential, but it adds to appearance, costs but little time,
and is good practice. This screw has to be driven nice
and square into the hole in Aywheel ; it should project
about 4 in ., and forms the crank pin of the engine.
The bearings may be made in one stiff piece of brass
3 ins. long, & in . wide, and i 16th in . to fin . thick .
This should be filed to the shape shown at A Fig . 9, and
the two ends bent up at the dotted lines , so that each end
is fin . high, and the middle piece 1/2 ins. long. If a
centre line ( a , b ) has been marked on what will be the
outside of the bearing, it will be an advantage in setting
out the holes for the shaft. These holes must both be
marked off at the same height, and drilled to suit the
shaft. The beginner will doubtless drill the largest hole
he can to start with, and rimer it out with the tang end
of the file — the motor built for the purposes of this article
is as innocent of lathe work as any “ machinery ,” and
the drilling was no exception -yet it runs, and runs well.
The holes in bearings must be no bigger than will
allow the shaft to run in them quite easily ; they must, of
course, be in line. Drill two holes in the base part of the
bearing (c, d , Fig. 9 ), close to the edge, and big enough
to take any ordinary screw , say, 24 in . long.

Before quitting this part of the machine, the contact
piece on shaft may be described . It may be a circular
piece of brass, filed to shape, and about 8 in . diam . It
has a hole drilled so that it will just drive on the shaft
(by which is meant the French nail); but the centre of
this hole is about 1-32nd in , away from the real centre of
the disc. It can all be seen in Fig . 10 , by which it will
be observed that the contact piece is really a little eccen
tric. A farthing is rather larger, but might form a handy
ready-made disc.
The oscillating beam for the engine looks like a massive
casting, but this it is not. It is simply a piece of wood
cut to the shape shown in Fig . 11. The spaces seen in
the top view are cut out with fretsaw , simply to lighten
and add to the appearance of the beam , and holes are
drilled at a , b , c, very accurately , to take three 1/2 in .
French nails tightly . A space is cut out at d for the con .
necting -rod top end.
The connecting -rod is a piece of stoutish
brass - say, 1-16th in . thick - shaped as
in Fig . 12. (Readers will forgive me for
not entering into much detailed descrip
tion, as many of the parts, such as this
Fig . 14 ,
connecting-rod, can be made quite as
readily from a sketch , as given , as from many lines of
description .) The hole at top end must be big enough to
run freely — but not too slack - on the French nail at cin
Fig . 11, and the other hole must similarly fit the neck of
the screw crank-pin ( Fig. 8). Filing is the method
adapted to make the rod .
The armature for the electro -magnet is the next item .
The more substantial it is the better, and in my case it
is about 2 ins. long, 4 in . wide, and full * in . thick.
Any odd piece of soft iron is suitable, as, for example, a
portion of a broken wall bracket, which does service in
the present engine. The armature is carried by two thin
pieces of brass (Fig. 13 ) which are fixed by rivets.
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Before putting in the nail about y in . of its point end
should be cut off square. The hole in the wood disc on
one side must then be countersunk a little to allow the
head of the nail to go in almost Alush . I say “ almost,”
because it will be better if anything for the head to stand
out a trifle. Drive the nail in - it should go in quite
tight, and then put the tin lid over the disc, which should ,
of course, fit inside it fairly tightly. Reference to Fig . 5
will help to make matters clear.
In Fig. 5 may also be seen at a , b , two little tacks.
There should be half-a -dozen of these disposed equally
round the wheel, and they may be driven straightthrough
the tin into the disc of wood, if the latter be supported on
something solid just underneath . Round -headed brass
tacks, of course, look best, but are not indispensable .
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These latter consist of portions of round-headed iron
screws, rivetted with countersunk holes on the underside
of the armature, as shown in the little section of same.
The rivetting must be well done, as there is some con
siderable strain .
The sizes of the brass suspending .
pieces are given , and that all the holes shown are just
big enough to run easily on the 1/2 in . French nails
alreadymentioned .
A pair of links of thin brass like Fig. 14 are also
required . Holes to run easily on the small French nails .
The upright supports for the beam require to be nicely
made. Thin fretwood or cigar box wood is suitable, and
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the construction is shown in several views in Fig 15 , in
which is shown a brass plate with three holes. The
top one carries the French -nail shaft 6 in Fig . 11, whilst
the other two are countersunk for screws which go through
the upright and into a neat wood block . The base
is fitted exactly at right angles to the upright pieces
with glue and stout pins, while a web is fitted and
fixed by glue and pins to the structure. A hole is drilled
to take a 1/2 in . French nail tightly at d . Two standards
as described are needed, and must be identical.
All is now ready for building up. A baseboard of any
smooth flat wood, 8 ins. long, 41 ins. wide, and not
under 36 in . thick is to be made, and also an “ upper

Nor to SCALE

S
FIG 16 .

floor,” 64 ins. by 41 ins. by 38 in. These are made into
the form sketched in Fig . 16 by two sides (S , S ) of stout
wood, but before fixing together a slot as shown must be
cut out of the top floor for the flywheel, and strengthening
pieces as given in the drawing, Fig . 1, must be affixed
underneath . These need not be nicely finished off, but
must be stout enough to take screws without splitting.
They are secured to top, bottom , and sides of box by
means of screws.
Take the flywheel (to the crank pin of which the con
necting rod has been attached ) and" thread the shaft
through one of the journal holes in the bearing. Now
drive the eccentric contact disc on the shaft to about in.
from the outward end . The eccentric must have a
definite position with regard to the crank, the longest
side of the eccentric being at right angles to the crank
itself. This position is shown in Fig . 1, and is such
that when the crank is at its lowest point, and the arma
ture at its highest, the eccentric just begios to make con
tact with a spring, and continues in contact until the
crank has reached its highest and the armature its lowest
point. Thread the shaft through the second bearing,
which must comeclose up to the eccentric. Put the fly
wheel in its place in the slot F (Fig . 16 ) so that it has an
equal space on each side of it, and screw down the bear.
ing with two round-headed screws.
The beam (Fig. 11) may be laid on the bedplate, and
its position marked off. It will then be easy to see where
the standards (Fig . 15) are to be put to support it, and
also where to fix the electro -magnet. The French nails
are fitted in their respective places, joining up the con
necting -rod, armature, standards, and beam , and also
joining the short links (Fig . 14) to standards and arma
ture .
A contact spring of very thin springy brass or copper,
as shown in No. 18 , Fig . 1, is fitted in the position shown
in the general view . It has one hole near the end, by
which it is fastened to the wood block , a copper wire
being looped under the spring here. Another hole a
little further along takes a screw , which passes into the
base, and this screw is used to regulate the pressure. As
already hinted, the position of the contact spring should
be such that contact is made during half a revolution of
the flywheel. The wire from contact screw goes direct
to one of the terminals on the base board . Another wire ,
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attached to one of the screws of the bearing (Fig . 9 ) is led
to one end of the electro-magnet winding , the other end
of which goes direct to the second terminal.
If it is desired, one of these wires can be broken, and
a simple switch inserted, as shown in dotted lines in the
plan view (Fig . 1 ). Á more ambitious arrangement
could easily be devised by making the switch of an up
right lever type, like the reversing lever of a locomotive
engine.
Except for painting up, which can be done to the taste
of the amateur, the model is now finished, and will run
at great speed if the wires from either of the batteries
previously mentioned be attached to the terminals. A
tiny drop of oil on each of the bearings will greatly im .
prove the running, and does not appear to interfere with
the flow of the current through the shaft and bearings.
Too much pressure on the contact -spring is not advisable,
nor too little; but this can be regulated by means of the
screw provided for the purpose .
It is worth noting that the whole of the work must be
strong. The pull of the electro -magnet is so powerful
that it will soon knock the machine to pieces if not well
fitted on a strong, rigid base . The electro -magnet must
be so fixed that the armature, when at its lowest position ,
just clears the poles by 1.32nd in ., and contact should
cease just before the armature reaches that point, or the
motor will make a terrible noise, which , while it ismusic
to the enthusiastic builder, is perfectly distracting to
friends and neighbours ! Finally, though it is perhaps
unnecessary, it may yet be worth while stating that the
horse -power of this little machine is not to be measured
in integers - nay, itmay best be expressed in decimals
but it will run, and that is one good quality in a working
model !

Motor Cycles and How
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By T. H. HAWLEY.

( Continued from page 202. )
VI. - FILING AND POLISHING THE FRAME, BUILDING
UP THE FRONT FORKS, ETC.

brazing up and alignment of the bridged axle, has
been satisfactorily completed , the next step in the
frame construction will be the brazing of the frame to the
bridge piece at the tail end of the 198.in. tube ; but before
this is done, every care must be taken to ensure absolute
completion of all brazing and setting of each piece, as
once this joint is made, the frame becomes very unwieldy
and difficult to operate on in the brazinghearth .
Before brazing this joint, therefore, it will be well to
repeat all tests, and examine all joints, and a word here
may be offered on the subject of filing up and polishing
the frame joints.
This might appear a matter on which no instruction or
suggestion were required, but, on the other hand, I am
inclined to think that one unaccustomed to thework would
be in danger of seriously impairing the strength of the
frame structure through injudicious zeal in the use of the
file , particularly so as the brazing is not likely to be so
neatly done as if performed by a skilled hand.
When the work comes from the brazing hearth it is
more than likely that there will be a considerable quantity

222

Thé Modol Boginoor and Amateur Electrician .

of surplus brass on the outer surface of both tube and
socket, and also considerable hard scales, and the sight of
this is apt to render the workman impatient, and cause
him to use coarse and unsuitable files for the quicker re
moval of the surplus stuff. Apart, however, from merely
cleaning the joint, the filing up is more or less of a
shaping operation, for the outsides of the socket castings
have not been machined, and it is more than likely that
the bore is somewhat eccentric to the outside, in which
case the socket must be equalised by the file; then, again ,
the socket lip will be thick at the edge, and it requires
tapering away to a knife edge almost, or, say, in the case
of a motor tricycle frame, such as the one under dis
cussion , to a thickness not exceeding 1.16th of an inch .
This tapering operation is not done entirely for appear
ance sake, though the work is vastly improved in appear.
ance by it, and there is room for the exhibition of some
artistic feeling in bringing out the curves, sweeps, and
straight lines ; thus, a socket might be equalised and re
duced to the necessary thickness all round the mouth by
carrying the stroke of the file only some quarter of an
inch back , but in such case the socket would have a
hump-backed appearance, and would moreover be un .
equal in the thickness of its walls at any one point, if
eccentricity of bore existed. The stroke of the file should
therefore be carried the full length of the socket, so as to
leave a straight line and an equal body of metal, gradu .
ally increasing in thickness from the knife edge to the
shoulder, care also being taken to leave a nice rounding
or sweep at the fillet or junction between the lines of the
adjoining tubes. A 10 -in . bastard file of square section ,
is about the right thing for this work , an old file of this
size being used first to remove the scale ; a few half
round and rat-tail files are also required in both coarse
cut and half- smooth for working out the sweeps.
It is, however, in cleaning up the tubes around the
socket mouths that the real care is required, and the tube
itself should never be touched with a coarse cut file, so
that if the brass or spelter is in lumps or in considerable
quantity, and it is necessary to employ a coarse- cut file in
the removal, every care must be taken that the coarse file
does not penetrate the brass and dig into the tube, for it
must be remembered that a 20 -gauge tube is less than 1
millimeter, or about 1:32nd in . thick only , and that the
point where this tube joins the socket is the point where
the greatest stress comes, so the tubemust not be further
weakened by “ nicking ” in with the file.
The theory of granulation is now well accepted and
proved in practice ; take a moment's thought as to what
occurs in the frame of a cycle which is being propelled
over bumpy roads.
The various tubes are in a constant state of violent
vibration, and any sudden check to this vibration , will, if
constantly repeated at one point, cause a granulation or
structural alteration in the arrangementof the molecules
of the metal, which will in time render the tube brittle
at this point, and the line taken is around the tube at the
point where it enters the socket, precisely where the dan
ger exists of nicking in with the file in the process of
cleaning up the joint.
To follow this matter a little further and go back a
stage, remembering the original thickness of the tube
wall. In the first place, it is impossible to braze the joint
without losing more or less of the tube thickness by oxida
tion ; then in the next place, the heat required for brazing
alters to some extent the nature of the steel, for in the
process of cold drawing the tube is rendered both hard
and tough , but in brazing the toughness is removed , and
the process has an annealing effect, unless cooled by
quenching, which in turn is a dangerous expedient, unless
the character of the steel is known , for quenching in some
cases would cause hardening and brittleness .
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Then , after the loss by oxidation (which can hardly be
avoided ), there is the further probability or danger of
overheating or “ burning " the tube ; a fatal condition,
because the steel is robbed of certain constituents, chang .
ing its nature entirely , and, in some cases, leaving it with
little more strength than cardboard.
Then follow the dangers due to pickling , filing,up, and
polishing, so that the importance of protecting this par
ticular point in the tube work through all the various
operations, cannot be too strongly impressed , and the
function of the serrated liner or ferrule is now apparent,
though let it be repeated that this liner is something
worse than useless unless it be well brazed and in metallic
contact with the tube throughout its length, and particu
larly at the points of the tongues.
The statements on vibration and granulation hold good
for ordinary cycles, but the importance of the matter is
emphasised in the case of motor-driven vehicles , which
are subjected to much more severe shocks under a con
siderably increased weight.
To return to the filing up of the joints, the lip of the
socket must be trimmed up a clear- cut straight line for
smartness of appearance. When with a coarse cut file
the bulk of the spelter has been removed, continue with a
hand smooth flat safe edge until the tube is almost
reached , but still having a " brassy " appearance. At this
stage take an old , flat, smooth.cut file, one face of which
has been ground down smooth , and with the edge of this
shape up the lip of the socket. Do not again touch the
tube with a file, but finish with an emery " stick ” -i.c.,
a piece of flat wood some 2 ins. wide by 15 ins. long, on
which is glued a strip of Oakey's No. I or o engineers'
twilled emery cloth covering the whole of one face, ard
being clean cut with a knife on one edge, so that it may
work well up to the socketlip ; this, when new , is almost
as powerful as a file, and should be used with discretion.
Other emery sticksofdifferent widths and with rounded
edges for sweeps will be found useful for getting rosind
sockets and sweeps, and the actual polishing off will be
done with long strips of the same emery cloth , bearing in
mind that if the best finish is desired all file marks must
be obliterated , or they will show up in the enamel.
As a further means of protecting the tube at the joints,
the whole of the filing and polishing on the outer surface
of the socket should be completed before the brass is en
tirely removed from the tube, because then the tube is
protected from a slip of the file. Another little point in
conclusion of this subject. In some joints such , for in
stance, as a front fork, where it joins the crown piece
do not clean away thewhole of the brass to leave a sharp ,
square -cut áppe irance, but rouod it off with a small
rat-tail file ; ibis not only gives a better appearance, but
adds to the strength of the joint, as the brazing surface
contact is slightly increased .
In connection with filing and polishing, I had almost
forgotten to give a word of warning respecting the hand
ling of tubes in the vice . On no account should the tube
work be gripped in the ordinary jaws, or it is sure to be
scratched at least, but most likely flattened in places, or
have indentations made through slipping out of the jaws
on to the sharp , square edges beneath, and either of these
defects are difficult to remedy in any case , but particularly
so when there is no access to the interior of the tube.
But, in case such an accident happens, if the tube end is
open, a drift must be made just the size of the tube bore
and driven down with the tube cold , the drift being well
lubricated ; then, with the drift in position inside the tube,
the indentation may be further obliterated by gently ham
mering the surface.
When the interior of the tube is closed and the drift
cannot be used , the only remedy for sharp indentations
is to run some spelter in so as to bring up the surface ;
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but with a flattened tube the shape may be restored by
rolling or rocking it to and fro in lead, iron, or hard wood
jaws fixed in the vice, the jaws being bored or having
half round channels formed corresponding to the size of
the tube to be operated on.
For holding the frame tubes during cleaning up, the
vice is fitted with loose hard wood or vulcanite jaws
having such balf circular grooves for holding the tube,
and it is a great advantage if the vice be a swivelling
one.
As the frame approaches completion and becomes un
wieldy, it will be necessary at each position in the vice to
prop up the extremities of the frame, supporting the
weight to prevent “ kinking ” the tube, and for certain
parts of the polishing operation. A steel mandrel fixed
vertically in the vice will be found a convenient support
for the frame when passed through the head socket or
down the seat post.
Before finally brazing the frame front to the bridged
axle, carefully test the position of the 188.in. bottom tube
for alignment with the ball head and seat post ; a pair of
long straightedges laid on each side the frame from the
bottom of the ball bead (just above the socket) to the tail
of the rear tube will leave the seat-post tube standing
clear and equi distant between the straightedges if the
frame is true; but if this is not the case, then the tail tube
must be set over slightly until perfectly true, and in the
absence of straightedges the test may be equally accurately
made with a length of ordinary wbite sewing.cotton
passed around the head tube and down each side.
The tube may now be fitted and pinned into the socket
on the bridged axle, and if this socket has been correctly
bored , the axle will stand at true right angles to the frame,
and a test for this had better be made before the joint is
brazed , as the condition is a most important one and
must be secured at any cost if the nice steering of the
machine is to be ensured.
There are several methods of making this test ; it may
be done by trammels or by direct measurement, or by a
long straightedge laid on the side face of the big gun.
metal gear wheel on the balance-geared axle; and the
latter is the most reliable if available at this stage.
This gear wheel is mounted on the driving axle proper;
and it when revolved its side face runs perfectlytrue, it
follows that a straightedge laid along that face will be at
a true right angle to the axle, and that, therefore, if the
frame front be parallel to the straightedge, the whole
structure is true.
Failing the gear wheel test, however, we may take the
two extreme ends of the axle or bridge piece, or any two
such points as are equi-distant from the frametube centre,
and with a trammel or kind of gauge made from a length
of steel rod, try the measurement from the front of the
ball head to each of the points on the axle in turn, when,
if the frame is true, and supposing the axle proper with
ends centred to be in position, then the pointed end of
the trammel would enter into the centre dot on each side,
forming a true triangle with the axle as a base and the
ball-head centre its apex .
At this point I might, perhaps, crave the toleration of
those readers who are sufficiently advanced in mechani
cal matters generally to see plainly for themselves the
best course to pursue in such matters as the above, and
in other minor points touched on in the present paper ;
but my plea must be that there are others to whom just
such information and instruction is necessary to ensure
success in the work being undertaken, as the overlook
ing an apparently simple job or test, when taken in its
turn, may cause endless trouble or partial failure by dis .
covery at a later stage.
Hence, I wish to emphasise the importance of ensuring
the greatest attainable degree of accuracy at each stage,
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step by step, as we proceed , so that there shall be no
turning back and undoing of work ; the stage we have
now arrived at in the frame construction being a vital
case in point.
Not only, however, must the axle be at true right.
angles to the frame horizontally, but vertically as well.
This also may be arrived at by trammelling from the axle
centres to the top of the seat post, though a more deli
cate test may be made with theplumb-line if a really re
liable spirit level is at band . Place a true straightedge
along the top of the bridge, and see that the straightedge
is truly parallel with the bore through the bearing
brackels ; place the spirit-level on top of straightedge,
and pack up one end of axle until level shows true. Now
hang a weight by a white thread line from top of seat post
centre, and in a good light a quick eye will detectthe
slightest deviation from parallelism between the white
thread and black tubing of the seat post.
This fine test, however, need scarcely be applied until
after the joint is brazed , as, with all possible care, it is
more than likely that some movementofthe cube within
the socket, either during pioning or brazing, will upset
the position somewhat, and a certain amount of “ set
ting " is to be expected, though avoided if possible.
Having successfully accomplished the union of the
bridged axle and the frame front, the next step in order
is the fitting of the seat stays, from the seat clip to the
lugs at each end of axle bridge. If all were geometri.
cally correct these stays would, of course, be of equal
length ; but in this case it is policy to ignore that and fit
the stays up separately. These tubes are shown on the
drawing (Fig. 3 ) in Art. 2 as being 14 3 16ths in. by
3 in. diam . and 16 gauge ; but this is not the proper tube
length, as it does not allow for the increased distance due
to the spread of the tubes. Therefore, take tube lengths
from the actual frame in progress and cut the tubes
slightly long , brazing in the lower end lugs first, and be .
fore fitting the upper end lugs fix the stays in position on
the axle bridge by their bolts, and adjust the angle of
spread until the two tubes sit correctly in line for the
seat-post clip; they may then be trimmed off to exact
length and the upper lugs brazed in.
The next piece of work in connection with the frame
is one of some importance and demanding careful treat
ment- this is, the building up of the frontfork, a dimen
sioned working drawing of which accompanies this,
and shown in Fig. 22, dimensions and tube gauges also
being given in Fig. 3 Art. 2, reference to the latter
showing the forward tubes to be 9-16ths in. diameter by
18 gauge, and the rear fork tubes ſ in. diameter by 18
gauge.
The present drawing ( Fig. 22) should be studied in
connection with the accompanying drawing of complete
ball -head in section (Fig . 23), in which the inner tube or
steering post f corresponds with the tube b in Fig. 22.
It is possible that in building up the framethe overall
distances of ball- head lugs (872 ins., Fig. 23) may have
been exceeded, but no damage will be done if the steen ,
post (6, Fig. 22) be made correspondingly longer.
The first operation will be machining the “ fork
crown ” or headpiece c. I have not thought it worth
while to give either a plan view or front view of this, as
the side-angle of spread may vary with the type of front
hub used, and, of course, the hub should be at hand when
this is being built up.
All necessary information, however, is given in the
present drawing of side elevation, and the forging itself,
which will have to be purchased , will be sufficient guide
for the points not given ; by the way , this crownpiece
must be a forging or stamping, malleable casting will not
be reliable.
( To be continued . )
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A Small Accumulator

tion :

How

Installa

Made and

How

Worked .
By F. SALTWELL.
HE following particulars of my small battery instal.
like myself, have not the convenience of a dynamo
and gas engine or other motor. The accumulator set I am
about to describe will light several 8 volt lamps and drive
a small motor, work an induction coil, and ring an elec
tric bell attached to an alarm clock . Pocket accumula .
tors can also be charged in parallel with the large ones,
and so be always ready for use.
The accumulators consist of four glass cells, 6 ins. by
4% ins. by 2 ins., each containing five plates, two posi
RESISTANCE
BOARD
WITH GALVANOMETER

lead when they are ready, and be sure the plaster is per.
fectly dry before attempting to pour the grids.
The metal used for the grids was an alloy of lead and
antimony ; this is much stronger than lead , and the cur
rent scarcely acts upon the metal, consequently giving a
much longer life to the plate. In addition to tbis the
alloy pours cleaner than lead alone. The correct pro .
portions are 1 part of antimony to 9 of lead. The alloy
is easilymade over a kitchen fire, the antimony being
melted first, as it takes rather more heat, and the lead
put in after, the whole being stirred with an iron rod.
When I cast my grids I used a quantity of old sheet lead
I had by me, and the antimony I obtained of Messrs.
Young, of Sun Street, Finsbury, at 8d. per lb.
The positive plates were pasted with red lead and a
solution of ammonium sulphate ; the negative with
litharge and ammonium sulphate solution, with about
1 • 10th its bulk of sulphuric acid. If about 4 of its

SWITCHBOARD

WITK
BARE WIRES
MOYABLE LAMP ON TROLLEY
INSULATING SUPPORTS

NIGHT LIGHT

GALVO .
BATTERY
SWITCH

ACCUMULATOR :
SWITCH

WITH RANGING
SWITCH

Q

o
n

on

i

VOLTS

m

225

BELL

GALVO .

----

ЧАННЕ
ACCUMULATOR

4 * 4444444
GRAVITY

CLOCK
CONTACT
BRACKET

BRASS
WOOD
BRASS

CELLS

tive and three negative, 5 ins. high by 4% ins. wide.
The grids I cast in plaster moulds,first making a pattern
of a grid half the thickness, placing it on a sheet of glass
witha wood rim 7 ins. square, andpouring in the plaster,
which should be Keene's or Parian . (Plaster of Paris is
not much good for this, as the heat perishes it. ) When
this is set the pattern should be removed, and several
grooves cut in the half -mould round the outside of the
grooves where the metal is to run . This will ensure the
two halves of the mould fitting together exactly. The
pattern should now be reversed very carefully, the wood
rim put round the plaster block, the face and pattern
being slightly greased, and the other half poured. If care
has been taken in making the pattern so that all edges
are slightly taper, it should come out quite clean .
is
a good plan to polish the mould with some good black

bulk of acetic acid is added , the plates “ form ” in about
half the time, but are not so durable.
When the plates have been pasted they should be stood
aside in some warm dry place to dry, and it is at this
point that most amateurs seem to meet with failure. They
very seldom allow the plates sufficient time to dry pro
perly ; I always let mine stand a week, and when this is
done a plate never goes to pieces in the forming. When
they are quite dry (and heat should not be applied to
hasten this process as it causes the oxide to shrink ) they
may be coupled together in some temporary manner, such
as lead wires soldered to the lugs and placed in the cells
( a pair at a time in each cell) and the electrolyte run in.
This latter should be pure sulphuric acid (known as
brimstone acid ) diluted with about four times its bulk of
soft water and a small amount of caustic soda added. The
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charging current should be switched on as soon as possi
ble , and should be continued without intermission . The
plates in my case were “ formed ” two at a time by four
gravity cells, and each pair took about fifty hours to
become fully formed.
During charging the positive plate will rapidly become
dark brown, and later on a lighter colour will appear
having a dry appearance ; this again will gradually dis
appear, leaving the plate a very rich dark brown. Mean.
while the negative plate has been gradually changing to a
very dark grey , and this should be complete about the
same time that the positive bas assumed the rich dark
brown. If this is the case the plates are fully formed , and
it is quite unnecessary to continue the charging current
any longer, although it will do.no harm . The cells should
then be discharged in some normal manner, such as
through a lamp or a resistance sufficient to keep the dis
charging current down to the correct limit for the size of
plate. It is of the utmost importance that the plates be
discharged before removing them in order to make up the
cells, as if the plates are taken out in a charged condition
they will become hot, and very often cracks will show
themselves in the oxide. If it does not occur at the time,
the plates will soon lose capacity. I have known nega
tive plates become so hot in about twenty minutes, that
the hand could not be borne upon them when they have
been removed from the electrolyte before being discharged.
When the voltage of the cells drops to 1: 9, the plates
may be taken out and well rinsed in cold water and
allowed to dry, after which they are ready to be coupled
together in whatever permanent manner has been de
cided upon .
A small ebonite peg is fixed in each corner of each
plate, projecting about 3-16ths in . on one side ; thiskeeps
a uniform space of about 3-16ths in . between them , and
the whole five fit the width of the cells so that other
support is unnecessary . The five plates are raised off the
bottom on two A -shaped pieces of ebonite laid crosswise .
Long lead wire lugs are carried well out of the cells from
each plate, and the positives and negatives are clamped
together respectively , so that by undoing the clamp any
single plate can be removed with very little trouble.
These cells have been working twelve months, and give
no trouble whatever.
When the four cells were complete, they were con
nected in series, and twelve gravity cells made up. These
cells seem to be very little known to amateurs, or would
bemuch more widely used , being simple and cheap. In
my case they consisted of a sheet of copper 7 ins. by
2 % ins., bent so as to go across the bottom of a 3-1b . glass
jam jar (those with the large open neck are best). The
copper strip can very well have about twice the area
above -mentioned, and may be about 10 ins. by 3 ins.,
with advantage ; it need only be very thin “ foil," as the
action of the cell thickens it in the course of time. The
strips are bent into an S.shape , and stand vertically in
the jar, as shown in the accompanying sketch , which is a
view of the complete cell.
By having the copper plate vertical, it prevents any
accumulation of sediment thatmay fall from the zinc on
to the copper and prevent the action.
The zincs I cast in a plaster mould . They are semi
circular in shape, and about 1 in . thick, with a copper
wire cast in . These hang in a horizontal position to one
side of the jars, so as to allow fresh sulphate of copper to
be dropped past the zincs, which should be about 2 ins.
above the copper, to the bottom .
To make up the battery, having inserted the copper
strip in its place, about half fill the jars with a solution of
sulphate of zinc or a weak solution of sulphuric acid and
drop about 1 lb. of copper sulphate to the bottom , when
the liquid should rise just over the zinc ; if not, a little
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more zinc solution can be added . When made up like
this I find my batteries will not require any more sulphate
of copper for two or three weeks, and the solution need
not be renewed for months. When I first experimented
with these cells they required cleaning out about every
month, and creeping used to take place to a great extent.
To prevent this I poured about a * in . of ordinary
machine oil on the top of the solution ; this has entirely
stopped the creeping and prevents evaporation , and it has
also had the unaccountable effect of causing the zinc to
remain very clean. Ordinary paraffin would probably be
equally efficacious. After three months working there is
no dirt whatever in the bottom of the cells, and the zinc
is as clean as after two days' working without the oil, be
sides which the current appeared to be much increased .
Probably leakage took place before the use of the oil. I
make these cells up about once a month , each one with
about a pound or a little more sulphate of copper, draw .
ing off nearly all the zinc sulphate solution with a glass
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syphon , and filling up with water ; and'it is not neces
sary to look at them again for nearly a month .
DAS
These cells are always in circuit ; but when I have
been using very little current, and the accumulator has
been pretty fully charged , I have switched them out,
after allowing the copper sulphate to run very low , and
let them stand for a week or a fortnight, and on one
occasion for three weeks, and after replenishing the cells
with sulphate of copper, they have started up, and been
up to normal in about a quarter of an hour. The reason
why they should not be out of circuit is due to the fact
that the sulphate of copper solution rises above the zinc,
and local action sets in , the zinc receiving a coat of
copper. If the sulphate of copper is run down , this
cannot take place.
I cannot give a definite statement as to the internal
resistance or current on short circuit of these cells, but I
should say the resistance might be about 72 an ohm .
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Six cells will light a 4 -volt lamp very well by tbem
selves, and 12 cells charge my 8 volt accumulator well,
in which there is always plenty of current stored. The
cost is about 6d. a week for sulphate of copper.
The whole set are placed on the top of a high cupboard ,
where there is a small switchboard with galvanometer and
two switches by the galvanometer. I can always test the
batteries separately, and so ascertain if they are working
all right. One switch cuts off the batteries from
accumulator, and the other switches off the current from
a double line of bare wires which I have put across the
room , and from which by small trolley arrangements I
can take off current at any part of the room , such as for
experiments, working coils, or models, and for light for
sewing machine. The bare wires are continued (insu
lated ) through the wall to a bedroom for night light. The
diagram on page 225 shows the original wiring , but it has
been altered very considerably since I first fitted it up.
I have also fitted up a set half the size for a friend, which
rings electric alarm , works coils, model motors, & c., to
the greatest satisfaction.
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means of back nuts, wbich renders the cylinder perfectly
rigid on the bed plate. The valvebox or steam.chest is
1 * ins. long by i in . wide, with screw stuffing.gland and
preparation for steam -pipe.
The piston and valve rods are of silver steel, 3. 16ths in .
and ys in. diam . respectively ; connecting-rod of mild
steel, 5 15-16ths ins. long between centres, connected to
the piston-rod by a gunmetal knuckle-joint, and to the
crank pin by a gunmetalmarine connecting-rod end. The
eccentric rod is of flat bar section mild steel, about
3-16ths in . by 4 in ., with steel knuckle-joint to valve
rod, and screwed into eccentric strap the other end.
The crank -pin is 3.16ths in . diameter at the neck , and
9-32nds in . length between collars. Balanced disc crank
27 ins. diameter , % in. thick on the edge. Crankshaft
5-16ths in . diameter full, with 38 in. diameter boss
through flywheel, and reduced to 9-32nds in. in the
bearings. The eccentric is 15.16ths in . diameter, and
5 16ths in . travel, grooved for eccentric strap.
The flywheel is of gunmetal, 634 ins, diameter, 13-16ths
in . wide on face, with six arms ; pulley-wheel, 178 ins.

MR. S. L. THOMPSTONE'S MODEL HORIZONTAL STEAM ENGINE.
Design

for

a

Model Horizontal

Engine .
By S. L. THOMPSTONE.
'HE drawings and photograph which accompany this
article show a model horizontal engine, constructed
THE
by myself throughout. It took nine weeks of
spare time to complete it, working about two and a -half
hours each evening .
I give the dimensions, so that any of your readers who
may feel inclined can make a similar engine.
Cylinder, 1 3-16ths ins. bore , 2 5-16tbs ins. stroke.
The bedplate is a gunmetal casting , 1534 ins. long by
4 % ips. wide, 5-16ths in . round the outer edge, and
3-16ths in . in the plate, with cross stiffeners. Cylinder,
2 13-16ths ins. long, and 3 3-32nds over covers. Six
hexagon headed nuts and bolts secure each cover. The
cylinder is bolted down to the bedplate by two stout gun
metal 3-16ths-in . bolts and nuts, and the exhaust pipe by

diameter and 1 7 16ths in ., 2 speeds 4 in . broad and
· V grooved for cord driving,
The slide-bars and valve- rod guide are of gunmetal,
and also the bearings, which are 38 in . thick .
From the centre of cylinder to centre of slide-bars is
4 5.16ths ins., centres between bearings 258 ins., centre
of cylinder to centre of valve chest 1 7-32nds in ., centres
between slide-bars i 5-32nds in .
The engine is mounted on a stained wood box, 164 ins.
long by 5 ins. wide by 234 ins. deep and 56 in . in thick
ness. In the crank race under the bedplate is a polished
brass box, which addsmuch to the finish . A single- cock
lubricator is fitted in the top of the cylinder. The weight
of the engine is 114 lbs.
Many readers of THE MODEL ENGINEER who have
difficulty in proportioning the parts of a model engine
design will doubtless find the large drawing on pages 228
and 229 of assistance to them in this respect, the general
proportions of this engine being very closely in accordance
with modern practice.
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Model Donkey

A

necessary to bave the cylinder and pump, perfectly in line.
I bored them separately, put the piston in the cylinders,
then putting the pump body over the plunger, fixed the
whole with a clamp, and drilled the screw -boles in place,
and it came out all right. In making the cover with the
bearings for the flywheel, I would advise making the
bearing continuous, for convenience of drilling, after
wards cutting out the space for the boss of wheel. Of
course, the whole is much better made a casting, as

Pump.

By GEORGE W. HALPIN .
OW that water-tube boilers are all the rage, it
becomes necessary to provide some means of
N
keeping up the water level, and this, as well as
the fact that it is a nice model to make, determined me
to make one for my model steam launch . The type I
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fixed upon is that known to engineers as the “ Dolphin ,”
as it appeared to me to be easy to make, and have very
little friction , there being no valve, guide, crosshead, con
necting rod, or eccentric, and in this particular specimen
no stuffing boxes. The drawings, which are full-size,
ought to show the construction very clearly, and if any
other size be wished for, all that is necessary is to make
a scale on paper, giving the required diameter of cylinder.
The one in question is in. diameter cylinder, 4 in . pump
plunger, with 5 16ths in . stroke.
The construction presents no difficulties, but care is

PLAN OF
UNDER SIDE
OF PISTON
DONKEY

PUMP.

shown, but it is not absolutely necessary, mine being
made ofmany pieces, the cylinder being of two pieces of
brass tube , soldered together, and the flanges and steam
ports also . The cover, with supports for flywheel, is
made up of six pieces, and the wheel of three - rim , disc ,
and boss. The valves of pump were of the form shown ,
the valves themselves being spherical, made of bicycle
balls .
The arrangement of steamways is not perhaps very
clear to those who are strange to this type of engine, but
they can readily be followed by the aid of the drawings.
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A back view of the piston (full size) is given at X, and on
Model Yachting Notes.
this the long steamways a, b, c, d , are shown full size, as
though they were laid out fat (not foreshortened as they
( The Editor will be glad if the Secretaries ofModel Yacht Clubs
would be if correctly drawn ). The space a connects di.
will keep him advised of all doings of interest suitable for
insertion in this column.
rectly to the top of piston by the hole a ', and b to the
Model Yachting at Teoby.
bottom end by the hole 0. In d, a holeis drilled directto
Mr. W. Noble, Commodore of the Tenby Model'
the middle of piston, whilst a hole dủ, drilled centrally
Yacht Club, sends us a photograph of four of the boats
from the top, meets it as indicated. Another hole is
of the Tenby Model Yacht Club which took partin a race
drilled askew in < ( its direction can be seen in the plan of
on Boxing Day, with a strong wind N.N.W. To quote
underside of piston ), which meets a hole d drilled up.
Mr. Noble's own words :-" The race was for a verý
wards from the bottom end as close as possible to the
handsome silver -plated cruet, to be won three races:
plunger. By following out the course of the steam , it will
in succession , or five times in all. The result of the
be noted that the pump will run in the direction shown
first four races is :—W. Noble's Ibex , two races won ;
bythe arrow on the flywheel.
My lathe is 3 -in. single speed, and has no slide-rest.
Mr. S. Parnell, one race ; Mr. R. Jones' King Ja Ja ,
one. The conditions of the race are as follows:
I may add that if care is taken in the bit of piston and
pump no packing is necessary ; mine has none, and is
% mile dead to leeward and a beat back ; two rounds.
quite tight at 15 lbs. pressure, while I can easily bldw it
The last race was completed in 1 hour i } minutes.
round. It should be mentioned
that the pump, as here shown, has
been slightly modified since the
drawings were made, owing to the
fact that the valves were more
trouble to make than was neces
sary . As a result, this portion was
modified to a certain extent, as
shown in the sectional elevation and
plan drawing at right-hand side of
pump drawing. The plan shows the
plunger (in which the two slots
have been cut with a saw ) at either
top or bottom of stroke, the crank
pin being in position shown. The
vertical section shows the plunger
at the top of its stroke. With this
arrangement, of course , no valves
are required at all , the saw - cuts in
plunger acting just like the grooves
in piston , the partial revolution of
which on its axis during each stroke
causing the suction and delivery
inlet to be alternately brought in
front of the grooves shown. It wil
be noted that the bores of both
suction and delivery are reduced so
that they just equal the width ou
the slot. So arranged, the pump
is extremely neat, and quite self
FOUR YACHTS OF THE TENBY MODEL YACHT CLUB.
contained .
The men you see in the photo are the owners and
those who pull in the boats after them ; for we sail
City of London College Science society .
in the open sea , and each model yacht requires a boat
We are informed that this Society will undertake a new
and three men - two to pull and one to sail the yacht.
venture this year in the form of two cycle runs, which
They are just come in wet, and a bit fagged, after the
will be to places that can be reached by train , to enable
race . I may say, in conclusion, Tenby is a very pretty
those who do not cycle to join the party at the rendezvous.
watering place, and a good many visitors come here
It is proposed to have thefirst one on Saturday afternoon,
in the summer. Any of The MODEL ENGINEER readers
May 18th , to Epping Forest ; starting from Waltham
who have models, and are coming to Tenby for their holi
Abbey ( sufficient time being allowed to visit the Abbey
days, if they bring their boats, we shall be glad to let
and Cross - and under direction ), then walk to Chingford
them sail under our club rules.”
via High Beech and the most interesting portions of the
Forest ; taking tea en route ; the visit terminating with
the inspection of the Forest Museum at Queen Elizabeth's
The New Measurement Rule of the Cardiff
Hunting Lodge and Ancient Grand Stand. Will all those
Model Yacht Club.
who have an intention of going kindly send in their
names to the Hon. Secretary, Mr. Gray, at the address
The second race of the Cardiff Model Yacht Club,
which took place on the Roath Park Lake recently
given below ? These runs are open to all students and
members of the College, as well as their friends ; but
for a cup presented by the President (Councillor
those who are not members of this Society will be charged
R. Hughes, J.P. ) was specially interesting, in that
sixpence each to cover cost of notices, postages, etc. —
it was sailed under tbe new measurement rules of
H. NORMAN GRAY, Hon. Secretary, City of London
the club. The conditions were that the cup be won
College Science Society, White Street, Moorfields, E.C.
three times by the same person , not necessarily in suc
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cession .
The rule of measurement is 1.6th overall
length to be maximum draught, 1.5th overall length to
be maximum beam , any excess to be added to water-line,
together with half the overbang. The total makes the
water line length with a handicap of 20 secs . per inch
water line. Mr. W. H. Smith was starter and referee,
and the race opened at 4.35 p.m. with Secret,50 % ins.;
Ida , 50% ins.; Dodger and Ivor, 5172 ins.; Mavis, 52%
ins.; Baden Powell and White Rose, 54 ins.; Bobs, Kindly
Light, and Camel, 55 ins.; Scillonian , 554 ins.; Gloria,
5872 ins. ; Caress, 6014 ins. On crossing the line for the
second round the positions were :-1, Secret; 2, Ida ; 3,
Ivor; 4, Mavis; 5, Baden . Powell. On the completion
of the last round the yachts crossed the line in the follow
ing order :-1, Mr. Jones's Secret; 2, Mr. Page's Ivor;
3 , Mr. A. Llewellin's Gloria ; 4, Mr. R. Thomas's
Baden - Powell ; and 5 , Mr. Hancock's Ida. Time, 50
mins.-W. H. Smith, Secretary , 51 , Clive Street,
Grange, Cardiff.

Model Yachting Correspondence .
( The Editor invites readers to make use of thiscolumn for the full
discussion of matters of practical and mutual interest.
Letters may besigned with a nom -de-plume if desired,but the
full name and address of the sender should invariably be
attached, though not necessarily intended for publication,
Communications shouldbe written on one side of the paperonly.)
Model Yacht Steering Gears .
TO THE EDITOR OF The Model Engineer.
SIR, I have been much interested in the correspond.
ence on the various methods of steering model yachts.
Some of them are very ingenious, and require much skill
and thought to work out. My father used the weighted

LEAD

tiller over sixty years since, also steering by main sheet ;
the weighted tiller is very effective sailing to windward,
but sufficient weight cannot be got when running. I have
tried the various methods of steering, but none seem so
effective as the series of weighted rudders, the size and
weight being made to suit the model for her various points
of sailing. Four rudders are sufficient with most yachts ;
Mr. Bruce, the editor of the Model Yachtsman , advocates
this type of rudder. I have used a rudder (swing ) fitted
to the stern -post with a metal slot, into which lead weights
are fitted to suit the course or wind ; it is very effective,
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and the swing rudder is always fixed in its place. The
simpler the arrangement the better. I have sailed models
and built and fitted them for over forty years, and con
sider weighted rudders a most important part of a model's
outfit. We use weighted or lead rudders on all our
models, as in sketch , which shows how the lead is at
tached, the top ofa penholder being fixed to rudder, and
lead grooved to slide into the slot. A pin is fitted at
bottom to carry thelead. The courses kept by the cutters
and yawls leaves little to be desired ; the fittings and
sails are simple and effective.
We are expecting a lively season at Lowestoft, as there
are two challenge cups to sail for, and several new models
built and others improved for the coming season . We
hope some of the new London club boats will pay us a
visit to test our boats ; the members here are always ready
for a friendly contest with model yachtsmen from other
clubs.
F. J. TANSLEY, L.M.Y.C.
Lowestoft.

Miniature Model Yachting.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , — “ Little Man's ” letter appearing in your
issue of April 15th, is, if I may be pardoned for saying
so, typical of the great country whence it emanates. One
may possess a very fair size model yacht, “ under 40 ins.”
-39999 in. , say -- but that, or anything approaching it, is
not the dimension I had in mind when penning the
original letter on miniature models, as I think was
shown .
Let. “ Little Man ” and his confrères, if they will, ex
periment with yachts (not toys, I would again emphasize)
about 12 ins. or less in length over all , and I believe they
will find them demanding more skill in racing, and
affording more pleasure upon small sheets of water than
ever obtains with larger boats. The reason is that as the
models are made smaller, lighter, and daintier in every
respect, the operations of sailing them with effect be.
comes, of necessity, refined in the extreme. One must
needs put brains rather than muscle in such work, and
wield a wand instead of a boat book .
The two yachts, Beatrice aod Nordica, are very work .
manlike craft apparently. It is a pity, however, that
their chief measurements and performances are not given ,
for, by comparison with those of our models in Britain,
some idea of their real excellence could be obtained .
By-the by, I fancy many of your readers ( I being one)
hear of " linenoid ” for the first time through Little
Man.” Will he, or others who know, favour us with
particulars of the material ?—Sincerely yours ,
D. W. G.
Wealdstone.
An instrument to which considerable interest attaches
has been devised and described by M. T. Tommasina.
Its object is to detect distant thunderstorms. The appa
ratus consists essentially of a self-decohering carbon
coherer placed in circuit with a dry cell and an ordinary
telephone receiver. The grains of carbon are hermetically
sealed in a glass tube attached to the telephone magnet,
so as to lie horizontally when the receiver is placed to the
ear . The impression produced upon the observer is that
of being transported into the neighbourhood of the
thunderstorm which might yet be hidden below the
horizon. To strengthen the effect the author used three
copper " antennæ ," each 30 mm . long. In this manner it
was found possible to observe the development of a
violent thunderstorm at a distance twelve hours before it
broke loose at the observing station, which was situated
on the Lake Maggiore. A distant rain is indicated by a
rattling sound before a cloud is visible. - The Engineer.
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Editor's Page.

E append below some further correspondence on
WE
the subject of the supply of up to date models,
and also some letters relating to the mutual
courtesies between the trade and their customers. We
think both these subjects have now been fairly well ven
tilated in our columns, and may be allowed to drop, for
a time, at any rate.
From Messrs. Drake & Co. (formerly the Model
Supply Company ) we have received the following :
“ We have been much interested in the correspondence
in your page of the recent issues of THE MODEL
ENGINEER re ‘Up-to - Date Models at a Reasonable Price.'
What do your correspondents say to an up -to -date scale
working model American loco , 3 ft. 3 ins. long, for £ 18 ?
This is surely a reasonable price for the enormous amount
of work in the engine and boiler. We note also that some
correspondents ask for up-to-date designs of stationary
engines. Weare open to make the following offer :
If any six readers agree to make any type of engine, we
will undertake to supply castings at a reasonable price.
One of your correspondents stated that he wished to pur.
chase a model of a passenger steamer, such as the one
described by ' Sardonyx. Does the reader think one
could be built in , say , two hundred hours ? This at
IS. per hour (a low price reckoning wages, rent of
works, fuel, gas, & c.) comes out at £ 10 . Would he call
this a reasonable price ? We rather fancy most of the
writers have not gone into the prices in this way. There
was some little time ago some correspondence re lists,
and charging for same. We enclose a card , which, we
are pleased to say, we do not receive every day, but which
come rather frequently on similar requests. One penny
stamp was enclosed with this sample, and his wants were
quite moderate for the sum enclosed."
*
The card referred to in the above letter runs as fol
lows :- “ Kindly send dimensioned drawings of 172
ins. bore by 3 ins. strcke horizontal engine with your
catalogues.” Messrs. Drake & Co., in forwarding this to
us, add : “ It is not much to ask for complete dimen
sioned drawings for an engine ofthis size for one penny, in
addition to lists costing about 4 % d . to produce, besides
postage. We sincerely hope that the writers of the cor.
respondence referred to above are more reasonable in their
wants.”
“ W. R. D.” (Aberdeen ) writes : - " In reference to
your remarks, and also those of ' Demand and Supply ,'
in the March 15th issue, I may say that I would be quite
agreeable to buy a maker's standard patterns, but in your
Queries and Replies ' Column I see certain conditions
as to the sizes of locos, which you advise a questioner
to use, and which would make up a good loco. In the
maker's catalogue some of these conditions are violated,
and as I believe you to be an expert in these matters, I
naturally think that if locos are not made to proportions
as given by you , they cannot be very good . So I wish
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to have the loco changed to fulfil your conditions. I
would not like to buy a loco which has something in it
in direct opposition to your advice to readers.” While
we appreciate our correspondent's good opinion of our
advice on the proportions and details of construction of
locomotives and other models, we would point out that
our recommendations in reply to queries are usually made
to fulfil some special requirements on the part of the
reader asking for the information. It does not follow ,
therefore , that because an engine offered by one of our
advertisers does not correspond in dimensions or arrange
ment with the specification we give in reply to a reader's
query, that it will not be a good working model. It may
have been designed for very different working conditions,
or may be offered at a price at which the construction
advised by us could not be carried out, and should there
fore be judged on its own merits, and not by comparison
with a specially designed engine.
*

“ S. M. L.” (Canada) writes : - “ I was glad to see
* C . J. E.'s ' letter and those of other amateurs re up-to
date models, & c. It is high time that the model-making
trade brought out new castings. I am sure amateurs are
very tired of the old -fashioned designs. Cannot some
one keep in stock castings for small scale loco models ?
I have been looking for a set of L. & S.W.Ry. castings,
% -in. scale, for some time; no one keeps them apparently.
Dealers, with few exceptions, seem to have nothing but
old style, clumsy, disproportionate models. One London
firm have large loco. scale models ; but these are rather
too much of a contract for an amateur with a small lathe,
etc. Another point - fittings for model boilers — as far as
I can ascertain , the smallest taps are of such a size as
would make them look well on, say, a % horse -power
boiler ; there do not appear to be any cocks or gauges
to suit %s in . piping. There is room for improvement in
this line."
The Universal Electric Supply Company (Manchester )
write : - “ In your issue of April 15, under · Editor's
Page, we notice a complaint from * Business Man.'
As we are constant advertisers, and as we also issue a
catalogue, we would be glad to know whether his com :
plaint applies to our firm . (No.-ED. M.E.) If he
does refer to us, may we inform you that all our goods
are accompanied by a printed delivery receipt form ' in
duplicate ? This answers the first remark . As regards
the second remark, is there not the possibility that in
sending a parcel back ‘ Business Man ' perhaps forgot
to address it ? We would not trouble you with this letter ,
were it not for the fact that so many people like to rush
into print before they are justified .”
“ H.” (Oxford ) writes: - " Tradesmen who advertise
in your columns may complain ; but customers have an
equal right, judging from my own experience. Last No.
vember I wrote to four of your advertisers (all except
one in the current number) for a copy of their price list,
enclosing 3d. to 6d. stamps in accordance with terms of
the advertisement. Only one sent his by return of post,
and I had to write again to the others , two of whom ,
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after more or less delay, sent theirs. The fourth, and , I
imagine, pot the least known of the four, being in busi
ness not 1000 miles from (let us say) Oxford Street, have
neither sent me a copy of their price list nor returned
me the 6d, stamps for which they asked as its price ,
and which I sent them November 25th . In December
I wrote and asked either for the catalogue to be sent or
the stamps to be returned, and had a reply that the
catalogue was out of print, but that a copy would be sent
when printed. Since then I have written twice for the
return of my stamps, but have received no reply at all,
although close on six months have passed since they were
sent. I hope, Sir, in the interests of both parties, you
will give publicity to this matter."
Practical Letters from

Our

Reader

( The Editor invites readers to make use of this column for the full
discussion of matters of practical and niutual interest.
Lettersmay be signed with a nom -de- plume if desired , but the
full name and address of the sender should invariably be
attached, though not necessarily intended for publication .)
High - Pressure Boilers for Model Torpedo
Boat Destroyers.
TO THE EDITOR OF The Model Engineer .
Dear SIR, -It was with a curious mingling of amuse
ment and incredulity that I read the wonderfully practical
and scientific treatise by our friend, " E.,” of Liverpool,on
water-tube,boilers in particular, and high -pressure boilers
formodel torpedo boat destroyers in general.
Taking the different points, practical recommendations,
etc., as they occur in the article, permit me to offer my
criticism for the benefit of those readers who might feel
inclined to make one of the boilers shown, and who are
not endowed with the truly,astonishing experience of our
friend “ E.”
1. Leaving Mr. Morriss's boiler out of the question ,
and taking " E.'s ” boiler on its own merits (?), then any.
one who has had even the slightest experience in actually
making these small boilers, will know what an awkward
job it is in fixing tubes in a tube plate at an angle as shown
on the sketch . It's very easy on paper, but if " E.” ever
made a boiler himself he will no doubt agree with me that
it is simpler and better to fix the tubes at right-angles to
the plates - this especially applies if the tubes are to be
brazed with silver, as in that case it is absolutely essential
that they should be a perfectly correct fit all round .
Therefore , the practical way of getting over this difficulty
is to slant the tube plates at the same angle to the vertical
as the tubes are to the horizontal line, as, for instance, in
the Babcock and Wilcox boilers.
in . diameter,
2. Lamphole . — This is given as only
wbich is far too small for a blowlamp or anything else.
It is a ticklish job , at the best of times, to get sufficient
air to the flame and burner without sticking it into a
boiler casing having only a % -in . hole and no other
means of bringing fresh air to the flame, as " E.” gives
no information at all on this point ; or, does he expect
the forward funnel will do that? Surely not.
3. Casing. - How is this made, what of, what kind of
insulation is used ? & c. The drawing only shows a single
thickness of sheetmetal, which is quite insufficient to pre
vent excessive radiation , and would burn and scorch a
boat in no time. If it is intended to be lined with asbes
tos, then this will run up the weight of the boiler as al
ably . Has “ E., in his “ very carefu
whole consider
consideration ,” taken account of this ? If so , then his
estimated weight is wrong . I absolutely defy him to make
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a boiler as per his illustration, properly lagged with
fittings on, and water at working level, to weigh only
4 lbs. The consideration ofweights is of vital import.
ance in building any boats of such light displacement as
destroyers are as a rule .
4. Baffle Plates. - Hot air or furnace gases will seek
the shortest way to the funnel mouth . To enable them
to do this the opening between the baffles is very con
siderately placed right over the body of the rising flame
and heat. From the way the plates are arranged they
give short circuit to the after funnel, and the efficiency of
the lower ends of the tubes is thus lost, or at least greatly
impaired. By using one long baffle plate, and leaving
the opening the same as shown on sketch , and right up
against the large drum , the heating surface of the tubes
would be utilised to better advantage, as then the heat
will have to creep along practically the whole length of
tubes before being able to escape. This is actually done
in the Haythorn boiler.
5. Circulation. The reasons given by “ E." as to the
circulation being improved by making the water drum
(for such it really is) larger than the steam drum are not
only wrong, but miss the point altogether. There
is not a single type of water -tube boiler on the market
where the water drum is larger than the steam or sepa
not even in the Hornsby boiler,
rating drum
which is about the nearest approach to the one
in question, as it has flat boxes to take the tubes.
Any ordinary model engineer amateur will know that
water on being heated will rise , the surroundiog cold
water flowing down towards the source of heat, thus set.
ting up circulation, which in a water-tube boiler, and
especially one with small tubes, is greatly increased - in
fact, forced - by the water in the tubes being rapidly con
verted into steam , and thus rushing with great violence
up into the steam drum , carrying a considerable body of
water with it as well. Now , when this mixture of
steam and water gets into the small drum “ of E.'s "
boiler, and the water separates from the steam ,
how is he going to bring it back to the bottom of the water
dium and to the lower end of the tubes, as the natural
tendency of the steam and water is to rush up into the
small drum ? The fact is, “ E." has forgotten all about
the downcomers, which to a water-tube boiler of this type
are essential for steady steaming and circulation ; for with .
out the one the other cannot exist. Of course, I am
perfectly aware that there are water-tube boilers with
out down pipes, and that under certain conditions water
will flow downwards in the tubes exposed to the fire, as
has been demonstrated by Mr. Thorneycroft in his experi
ments, but these cases do not apply to this style of boiler.
6. Steam Pipe. - This is in the wrong place , as the
greatest amount of steam will accumulate in the small
drum for reasons as stated above. The proper way to
connect the two drums would be to put about half-a
dozen of tubes near the top. These tubes take the steam
over to the big drum , acting on the way as super-heaters
as well, and so effectively drying the steam . To obtain
an even supply of steam there must be a connection
between the two drums near the top, or else the small
drum would be worse than useless , as it will form a
pocket, and so trap the steam , instead of separating and
collecting it, and so to allow the priming pipe in the large
drum to reap the benefit of the rapid circulation of the
water over the heating surface due to inclining the tubes.
I do not mean to say that the boiler if made to “ E.'s "
design would not steam ; far from it;almost anything will
steam , even a tea -kettle with water in it ; but what I wish
to point out is this — that without the modifications men .
tioned above, the boiler , as a fast steamer, will be a
lamentable failure , and defy the very object of its exist
ence, that is, quick and steady steaming on light weight.
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Theories and experience gained by partial glimpses of
what is going on elsewhere, are apt to give an amateur
boiler-maker much disappointment if written in such an
authoritative style as “ E.'s,” especially so if the writer
has not gained his experience by making a boiler himself.
I shall be glad to hear the opinion of those correspon .
dents who are, from their own practical experience, com
petent to discuss this subject. — Yours truly,
“ NAUTILUS.'
Liverpool.

Fuel for Model Engine.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -Seeing several suggestions for the above
in your valuable pages, I now send you particulars of the
method I have devised, and which has proved itself suc
cessful. Soak half-burned coal in turpentine, shovel it
into firebox, and apply a light. This fuel has a very
lasting and strong flame. - Yours truly ,
W. BRAIN .
Lambourn .
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A Model Babcock and Wilcox Boiler.
TO THE EDITOR OF The Model Engineer ,
DEAR SIR ,-As there appears to be considerable de.
mand for a model boiler of good power, occupying small
space, and within the scope of the ordinary mechanic, I
offer you the following designs adapted from the “ Bab
cock and Wilcox ” type of boiler .
The tubes in this boiler should all be of copper , and in
the sketch (Fig. I) the headers A and B are both of 7 in .
tube, flattened to 38 in . from X to Y , while the top ends
of front headers B are screwed into the steam drums
and soldered. The back headers can only be soldered.
The small water tubes W are screwed with a 'fine.
thread at both ends, and entered sufficiently into the
front headers B to admit of turning back into the
others. Each end is soldered with a blowpipe as it is
fixed. Screwed plugs P are fitted to the bottoms of the
headers, those in the front being also used to secure
the boiler to a foundation , while the back need only
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Fig . 1.
MODEL BABCOCK AND Wilcox BOILER.

The Price of Small Bolts and Nuts.
TO THE EDITOR
The Model Engineer.
DEAR SIR , -In your April ist issue I read with
interest a letter on the above subject by “ Hexagon ." I
quite agree with him as to the high prices for small' nuts
and bolts, & c. I went into a model supplies dealer the
other day and enquired the price of some bolts 4 in . long.
Price itd. each , nuts d . each , making a total of 2d. for
each complete nut and bolt.
The dealer said that he could let me have the bolts
alone at about gd . per dozen, nuts still at yd, each .
This would be rather costly in making a model loco, for
instance.
If some enterprising model engineering firm put the
complete bolt and nut on the market for about id . each ,
they would do well.
I have taken your paper regularly since March , 1899,
OCTAGON .
and I like it immensely. - Yours, & c.,

FIG . 2.

rest upon a support. These plugs may be made, for
example, as shown , with a screwed tail end p, to which
a ' nut is fitted , and they may then hold the sheet iron
casing J, to which a firegrate and ashpan can readily be
fitted. In the sketch the plugs of the back headers A
are shown also made in the same way. There would be
no need to make all the plugs serve this purpose, and
in Fig . 2 the two end and two middle ones only are of
the special pattern .
The steam drum has one stay from end to end - say,
3-16ths in . diameter, and an internal steam pipe, into
which the ends of the main and auxiliary steam pipes
are entered , as in Fig . 2 . The tube space is surrounded
by a light casing, J , lined with ys in . asbestos, a .
A boiler of this make has been pressed to 200 lbs. per
square inch, and with eight elements and dimensionsover
all of 8 % ins. by 8 ins. by 5 % ins., almost the same as
here described , has a direct heating surface of 170 sq. ins.
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An addition may be made of a 44 in. horizontal tube,
into which the lower'ends of the front headers are screwed .
This slightly improves the circulation and efficiency , but
does not admit of the front headers being cleared so
readily. The arrangement is shown in section at G, Figs.
I and 2 .
If anything in the nature of a blast lamp is to be used ,
a sheet of % in. asbestos should be inserted above the
lower three layers of tubes, extending two-thirds along
the front end, another above six layers , but to the back,
and again in the front, at the top of the tubes ; this can
be seen in the drawings. The following details may also
be noted in the drawings - namely, thickening strips T
rivetted to steam -drum for more securely holding the
beader tubes, and disbed ends (shown in section , Fig .2)
for steam -drum . A full -size section F is also given of
the flattened part of header tube, with small tube W
screwed in. All the other drawings are one-third fuļl size.
Another design, Figs. 3 to 6, is simpler to make, and
more suitable for a model steamboat. In this case the
headers are in two layers, and only the top and bottom
FIG4
FIG . 3
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tween the prongs, with the spout immediately over the
cut the tool is making .. The can being filled, the drip
can be regulated by raising or depressing the spout. But
little oil is wasted , as, formost work, all that is wanted
is sufficient oil dripping to vapourise on the work , very
little falling below . Of course, this is only suitable for
small lathes ; mine is 4 % -in. centres. —Yours truly ,
C. F. S.
Cheshunt.

Improving a Model Loco Boiler .
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,—The means of increasing the heating sur
face of a crudely -made model locomotive boiler, suggested
in a letter on p. 186 by Messrs. Drake & Co. , is certainly
an ingenious one ; but your correspondents may be inter
ested to know that they are not the originators of it.
Several years ago — during the later " eighties," I believe
-a similar device was described in the Boys' Own Paper
by Mr. H. F. Hobden . In this case, if I remember
rightly, the insert was situated in the fore end of the
boiler, and an uptake connected it to the chimney. It

0
O
D

SECTION ON AB

SectION ON CD

LONGITUDINAL SECTION
ON LINE GH .
PLAN ON LINE EF
FIG . 5.
FIG. 6.
MODEL BABCOCK AND WILCOX BOILER .

small tube need be screwed in each header, the others
being of light make and soldered only. Each header is
provided with six small tubes. The 'drum has two light
longitudinal stays, and is altered to a saddle formationat
the front end. With dimensions over all of 6 % 4 ins. by
64 ins. by 2 ins., it gives 62 ins. of direct heating surface,
and can be worked at 40 lbs . pressure per square inch.
I am certain that any of your readers who take the
trouble to construct either of these boilers will not re.
gret it , and hope my information will mee the want
expressed by several lately.— Yours sincerely,
“ WATER TUBE ."
Devonport.
The Lubrication of Turning Tools.
TO THE EDITOR OF The Model Engineer.
SIR,-For those who may not care to take the trouble
to make the apparatus described by Mr. Frazer in the
issue for January 15th, I describe a very simple device
which I use. Get an ordinary bicycle oil-can, having a
bent spout about 3 ins . long. They are quite common ,
and sold for 22d . or 3d. This is supported by a piece
of hard wood, very much like a clothes peg, but with its
prongs wide enough apart to grasp the oil can. It should
be fixed to the toolholder or slide- rest in an upright
position , and be capable of turning on its axis. The
body of the oil.can is placed in a horizontal position be.

is, undoubtedly, the best method of improving the steam
ing quality of a toy loco boiler that can be devised. But
they are, indeed , sorry articles. - Sincerely yours ,
D. W. G.
Wealdstone.
Construction of a 4 - in . Spark Coil.
TO THE EDITOR OF The Model Engineer,
DEAR SIR, - I have seen in the issue of THE MODEL
ENGINEER of March ist the description of a 4 in . spark
coil. The primary winding is indicated as i lb. of No. 14
D.C.C. I have tried to construct such a coil, but bave
found that the quantity of primary wire is too little. I
had bought about 1/2 lbs. of No. 14 wire, thinking I had
more wire than necessary , but I found that 1/2 lbs. of
No. 14 wire D.C.C. is insufficient to wind three layers on
a 7 -in . core over a length of 7 ins. — Yours truly,
Genoa.
A. GANDOLFI.
[With very tight and even winding it would be possible
to get 1/2 lbs. of wire on the core, as our correspondent
states ; but i Ib. is sufficient for “ average ” winding. I:
is, of course, always advisable to provide a little more
wire than is theoretically necessary, as the net quantity
may not quite finish the winding of a layer, or the ama.
teur may be a more careful worker than the average. —
ED. M.E.]

Improved Needle for Model Electric
Telegraph .
TO THE EDITOR OF The Model Engineer .
DEAR SIR, I made a model telegraph to the instruc.
tions found in The MODEL ENGINEER, March 15th and
April ist. When I had got it all complete, I found that
the needle, made out of a watch spring, would not hang
straight; but after a little consideration, I thought of
making it a little heavier at the bottom , and leaving it
light at the top. I took a piece of sealing-wax, melted
it , and put a little on the back of the needle at the bottom ,
and this, I find, answers the purpose very well. — Yours
truly ,
ELIAS J. LINTINE.
Birmingham .
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(3716 ) Dynamo to Run a Motor. F. W. S. (Dublin ) writes :
Will a dynamo with H Siemens armature drive a 3-pole armature
motor, as I have a dynamo as above, but it will not drive a small
2-volt' tripolar motor? The dynamo will light lamps and other
work ; it is a 16 -volt 2 ampère one. Would you kindly tell me if
anything is wrong with it, and if a cogged drum armature be the
one for it ?
The dynamo will not work the motor owing to the resistance of
motor being too low and taking more current to start it than the
dynamo can give. A dynamo with either H or drum armature
would work a 3-pole armature motor, if latter is wound for the same
voltage and current as the dynamo. Or a dynamo wound for 2 or 3
volts and 8 or 10 ampères would run the 2-volt motor.
(3688) O.W.R. Loco, “ Lord of the Isles. " A. H. D.
(Neath ) writes : Would you kindly give me end views of G.W.R.
loco, " 'Lord of the Isles " class , with dimensions of width of buffer.
plate, gauge of rails, diameter of axle, diameter of boiler , diameter
of smokebox, diameter of funnel at the top, and height of funnel ;
also size of cylinder suitable for this size loco

and Replies .

(Attention is especially directed to the first condition given below ,
and no notice will be taken of Queries not complying with the
directions therein stated .
Queries on subjects within the scope of this journal are replied to
by post under the following conditions :-(1) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only , and the sender's name should be in .
scribed on the back . (á) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
reference. (3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed. (7) Queries will be answered
as early as possible after receipt,but an interval of a few days
must usually elapse before the Reply can be forwarded. (5)
Correspondents who require an answer inserted in this
column should understand that someweeksmust elapse before
the Reply can be published. The insertion of Replies in this
column cannot be guaranteed . (6 ) All Queries should be
addressed to The Editor, THE MODEL ENGINEER, 37 S 38,
Temple House , Tallis Street, London , E.C.)
The following are selected from the Queries which havebeen replied
to recently :
(3653) Gas Engine Exhaust. E. H. (Forest Gate ) writes : Do
all gas engines have cams to open exhaust-valve, thus losing power
in back pressure ? What would be fraction of horse-power to open
exhaust of a 10 h..p . gas engine ?
All large gas engines have cams or similar contrivances, but in
many cases the valve is of a balanced pattern, so that very little
loss of power takes place in opening the valve. In any case, the
amount of power required is very small compared with the output of
the engine, but it would be quite impossible to say exactly what
would be required by an engine, no particulars of wbich are given.
(3674) Motor for Boat. A. E. G. (Brixton) writes : Will you
kindly forward me answers to the following ? For a boat 5 ft. long
10 ins. wide, 12 ins. deep, twin screws, two motors (one motor for
each shaft). " (1) Size and quantity of wire for fields and armatures. (2)
Accumulators to fit into bottom of boat as ballast to work both
motors ; to be made with mahogany. (3) Size of propellers and
meaning of word “ Pitch."
(1) Wind the field -magnets with 4 lb. No. 20 S.C.C. wire and the
armature with about 4 lb. of No. 22 if “ Siemens" H , or No. 24 if a
BLADE

PITCH
No.3674
slotted drum . (2 ) The accumulator could be similar to that de.
scribed in chapter III in “ Small Accumulators," having three or
four cells with five plates in each (two positive and three negative),
about 6 ins. square. (3) Propellers, 3 ins. diam . and 4 ins. pitch.
The " pitch " is the distance along the shaft one blade would be
continued to make one complete turn.
( 3715) Vertical Boiler. T. H. W. writes : Will you kindly
send me drawings and particulars of a vertical steam boiler to supply
steam to a horizontal engine of 1 in . bore of cylinder, and 1/4 ins.
stroke ? Please give dimensions, and also show where to place
fittings?
The design for vertical boiler shown and described fully on pages
30-36 of " Model Boiler-making " (post free 7d .) will be suitable for
your engine.

G.W.R.
LORD OF THE
ISLES " CLASS

7-74
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The following are particulars required : Width of buffer-plate,
7 ft. 7 ins.; diameter of smokebox, gft.; diameter of driving axles,
7 % ins.; of bogie wheels, 6 ins.; gauge, 4 ft. 8} ins. For f-in. scile
model: cylinders, in . by i in.; for f-in . scale, 14 in . by 1 ins.;
for l.in. scale, 1 in . by 2 ios.; boiler, 4 ft. 2 ins. diam . Some of these
dimensions are approximate, as full working drawings have not been
published ; see Engineer, June 28th , 1895, and October 28th , 1892.
(3743) Liquid Fuel for Models. G. W. (Hamble) writes :
Kindly give me as much information as you conveniently can re
garding liquid fuel burners for model boilers, small size locomotives
in particular. Can methylated spirits be used for this, successfully
and safely ?
The best burners for paraffin oil (which is the safest liquid fuel to
use) are those protected by Swedish patents. For model marine
boilers those burners which give a horizontal flame like a painter's
blowlamp are the best. For locomotives there is a type known as
the “ Primus " ; these are of two kinds, the silent and those which
give a blowing flame and make a noise. They are all rather deep ,
and the pipes carrying the oil to the burner require bending round
to a horizontal position , to reduce depth and for convenience of
coupling to the oil tank.' The smallest burner is one of the Primus
noisy " type, which is circular on plan and is it ins. diam ,, and
when modified is 2 ins. deep. The smallest silent is 2 } ins, diam .,
and the largest 3 ins. ; the other dimensions about the same as
the ij.in. size . The consumption of oil varies from to pint
per hour . A member of our staff made a burner on the same
principle , but for methylated spirit; but it was a failure and there
seems no hope of success in this method of firing, even if it wz
likely to be advantageous. All kinds of oil fuel burners are sold ,
but they all require modifications for use in models. A " silent
Primus stove is a very good thing for the workshop or for the
house , and amateurs who bave not a gas stove would find such a
stove very handy for heating or soldering iron and annealing small
articles , as well as for keeping the workshop warm , and learning
something about oil fuel. The price is somewhere about 13/6 , ali
complete. We hear that a burner is about to be placed upon the
market, especially adapted for models.
( 3726] Drum Armature. J. P. S. (Charlton) writes : Will you
please answer a few questions relating to the Manchester type
dynamodescribed in your answer to Query No. 2748B in The Model

ian .
The Model Engineer and Amateur Electric

238

May 15, 1901.

lamps worked alright until theshunt coil was burnt and had to be
re-wound. Will you kindly tell me what to do to remedy this ? I
have tried to adjust the brake in order to help the lamp to strike
the arc , but this makes the lamp pull and robs the other one of the
current. The lamps are two in series.
There are the same numberofalternations as there are periods
in an alternating current. A two or three- phase current is two or
three separate alternating currents derived from one machine,
differing in pbase. " Polyphase " means more than one phase. Pumpe
ing in arc lamps is caused by the shunt coil not being strong
enough, so thatthe series coil strikes too long an arc and breaks the
circuit. The shunt coil has probably been re-wound with a different
number of turns or higher resistance than before. If there are any
adjusting weights in the lamp, extra weight should be put on to
oppose theseries coil.
(3754) Simple Dynamo. E. F. W. (Warminster) writes: I am
thinking of makinga dynamo. I have a bar of iron 4 ins. by * in .
Would this be of any use ? If so , please give size to get the most
output, how to wind it, and whatwire, and what kind of arma
ture, and what power it would take to drive it.
A field -magnet of either of the forms shown below could be built

ENGINEER for February ist. I wish to substitute drum for ring
armature. ( 1) Will you give me best winding diagram for 16 -сogged
drum , with connections to 8 - part commutator ? (2) Diameter and
length of commutator ? (3) Length of armature ? (4) Will there be
in amount of wireon ring and drum armature ? (5)
anydifference
Width and depth of slots ? (6) Would a 38 -in. spindle be strong
enough ? (7) Could I get enough power from house -tap with
Pitman's water motor to drive this machine? (8) Cost of stampings?
( 9 ) What wire gauge do you refer to ?
( 1) Diagram for drum winding is given below . First wind coil
Z
sa

ва

3а
3
7

7a
63"

2a4

2Ź

8a
No.3726 .
No. 1 in slots i and ia, then turn armature half round and wind
coil No. 5 in 5 and 5A ; proceed with 2 and 6 in the same way.
( 2) Commutator, 14 ins. diam . and 1 in . long. (3) Armature, ins.
long. ( 4) There wouldbe very little difference in the quantity of
wire required. (5) Slots may be about 5-76ths in . wide and
5-16ths in. deep. (6) Spindle may be 38 in . diam . at bearings, and
7-16ths in. to '} in . between them . (7 ) Thepower will depend
upon the pressure of water in the mains. ( 8) Write to Mr. Avery,
of Tunbridge Wells, for his price list of parts. ( 9) The wire
gauge used is the “Standard Wire Gauge " (S.W.G.)
( 3556] Pelton Water Wheel. R. O. U. (Didsbury) writes: I
am going to make a model Pelton water motor, but cannot find any
books on the subject. I should be much obliged if you could
answer the following questions, and also, if possible, give a small
sketch of the design . (1) Size and shape of cup in relation to the
jet. (2) Size of wheel and number of cups. ( 3) Power produced
by a 3 -in. wheel running from ordinaryhouse tap. I should like to
make it as much like a real one as possible.

TIG
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No.3754
up fromthe 4 in. by 12 in. bar. The armature should be a slotted
drum , 2 ) ins. diam . by 4 ins. long, with 12 or 16 slots about 5-16ths in .
wide and 3 in . deep. Wind it with 2 to 4 lb. No. 20 D.C.C.
wire, and the field -magnet with 4 lbs. No. 22 s.c.c. Output, 15 to
20 volts and 5 or 6 ampères, at 2,500 revolutions. It would take
about 1 h..p.to drive it.
( 3757] G.W.R. “ Lord of the Isles. " A. F. C. (London ,
S.W.) writes : As I have read THE MODEL ENGINEER for some
time, and never seen the G.W.R. “ Lord of the Isles " mentioned as
a model, except February 15th , 1901, would you mind answering
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If the Pelton wheel is to be 3 ins. diam . overall, make the rim on
which the cups are fixed about 2 %2 ins. diam . It should have ten
cups of the shape shown. The jet may be about 1 • 16th in. diam .
The powerand speed depends on the pressure ofwater.
(3746) Alternating Currents, & c. H. R. ( Leeds) writes: Am
I right in assuming that there are two alternations in one period
in a single -phase current and four alternations in one period in a
two-phase current, and six ditto in one periodof a three-phase current?
If I am incorrect, please explain. Also , how many alternations
in one period of' a polyphase ? In a single-phase currentwitha
periodiciiy of 83 cycles per second would there be 166 alterna.
tions, and in a 3 -phaseofsame periodicity 249 alternations ? What
is the reason of alternating current arc lamps pumping ? These

the following questions? (1 ) Would it make a good 4 -in, model (zt- in .
gauge )? (a) Could the wheel base be so arranged that, without
altering theexterior appearance , it could turn in a circle 6 ft diam .?
(3) What would you consider a fair price for engine and tender
made as near that specification as possible, and no extra fittings (as
steam gauge, etc.) ?
( 1) Yes ; this engine would make a very handsome and good
model. The only difficulty with f-in. scale models with inside
cylinders is the fitting of link motion, and if you want a fair model
at a reasonable cost the best thing to use is a slip " reversing
eccentric. ( 2) A 6 ft. circle ( 3 ft. radius curve) is rather small, but
the engine would easily tackle an 8 ft. circle. (3) Price - anything
between £12 to £17, according to its firish and construction.

( 3801) Model Locomotive. H. S. W. (Lancaster) writes : I am
making a 1 in , scale loco , somewhat similar to the " Caledonian " in
THE MODEL ENGINEER, and would be glad of the following parti.
culars : (1) Size of steam pipes-(a) in boiler, (6) to cylinders ; size of
exhaust pipe and nozzle ; (cylinders, it ins. bore by a ins. stroke;
steam ports, yg in. by yg in .; wheels - 54 ins. diam . drivers and
trailers, 4-coupled ; 268 ins. diam . bogie). (2) Particulars of spiral
springs for driving wheels. Can I use spiral springs for trailing
axles ? If not, particulars of laminated springs; also ofbogie springs
-one spring for twowheels. (3) Thickness of brass or copperboiler
plates and particulars of staying to stand 70 lbs. working pressure ;
boiler, 47 ins. diam .;barrel,11 ins. long ; firebox, 7ins.longby
4 % ins. wide..(4) Would Mr. Pearce be good enough, in his most
instructive articles on the 4 in. scale " Caledonian," to put any
little alterations of sizes for a 1 in. scale model which are not exactly
to scale with the prototype ?
( 1) Steam pipe in boiler, 5:16thsin. diam . inside; samesize to cylin.
ders, if one pipe - if two, 7 in. inside diameter each. Exhaust pipe,
* in . inside ; nozzle, 3-16thsin . (2) Spiral springs for driving axle,
about No. 18 gauge, fin. diam ., and 1/4 ins. long. They may be
used for the trailing axle . Laminated springs are used forthe lead.
ing and trailing axles in locomotives, as theyhave a steadying action
on the running of the engine ; spiral springs being used for the
driving axles, asthey aremore flexible and act quickly. The sizes of
springs for model locomotives can best befoundbyexperiment when
the engineis nearing completion,and with spiral springs a long
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FOUR LEAVES
CLOCK SPRING

No. 3801
range of adjustment may be obtained. Laminated springs must be
very much lighter than if made in proportion to those infull.
sized engines. If the top plate of spring is made from X.in. or 5-16ths
in. by 1.32nd in . steel, ends annealed and turned over, the rest ofthe
laminations may be about a quarterofthe usual number and ofthin
clock spring. To give the appearance of depth , pieces of 1-20th in .
brass could be placed betweeneach of the leaves of clock spring, as
shown above -a setscrew at bottom pinching all up tight. (3 )
Thickness of plates for boiler, 5-64ths in. ; rivets, 5 :32nds in . diam .,
-in. apart ; stays, & c., in proportion to sizesgiven in Fig . 22 ,
Model Boiler-making." ( ) The sizes given for details of the .in.
scale“ Caledonian ," it made y larger, will be right for a 1 - in .scale
model.
( 3865) Where to get Aluminium . J. H. (Wigan) writes :
Where can I get aluminium or aluminium castings ?
Aluminium in sheet or ingot can be obtained from Messrs.
Smith , Metal Merchants, Clerkenwell, London, E.C .; . Stanton
Bros., Shoe Lane, London,E.C., orthe London Aluminium Co.,
108, Queen Victoria Street, London, E.C. We believe that several
of ouradvertisers will make aluminium castings to your patterns,
and you might write to such of these as you think most likely to do
the work .
(3919 ) Design for Motor Required. C. 0. (Fulham ) writes :
I want to make a motor ; it does not matter what it is - steam , elec.
tric, or coal. The box in which the motor will be fixed is 18 ins. by
24 ins.; it is only to carry one person , and it will run on four wheels.
I have been taking for the last threemonths The Model ENGINEER,
but I can't find anything that will do.
Your query is muchtoo indefinite. We gather that you are
desirous of building a motorfor a motor-car. If this is so, we are
afraid it is rather a large order for the Query department, and we
could only refer you to the articles now appearing in this journal.
If youwill say definitely what you require, we shall be glad to
assist you , if at all possible.
Queries from the following readers have been received up to the
time ofgoing to press, and will be answered in rotation. " Queries
received after this time and up to the date of issue will be notified
in the same manner in the next issue :
S. M. L. (Canada ), W. H. J. (Shelton ), W.W. (Streatham ), H. J.
(Walthamstow ), C. H.C.(Kensington ), W.O. (Openshaw ), É .G. Č.
Truro ), A.K.(Moscow ), G. H. (Saxmundbam ), H. W. B.(Burs.
lem ), C. R. B. (Gloucester), T. W. (Barnsley ), L.G. C.(Spezia ),
L. C.D.(Hampstead ), F. G. (Folkestone), M.C.(Chesterfield),
E. W. L. ( Balham ), E. J. P. (Hackney), J. F. (South Shields),
S. G. V. (Battersea), A.H. J.(Croydon), W. R. B.O. (Derby),
W. D. (Bradford ), W. H. B. (Newton), G. B. (Staffs.), À. G. S.
(Widnes), J. S.(Walthamstow ), c.0 : (Fulham ), w . S. ( Dulwich ),
E. B. ( Broadbottom ), C. G.
( Bristol), E. W. A. (Mottram ),
C. W. G. (Pinner), N. B. (Colwyn Bay ), H. W.G. ( Coventry ),
J. M. (Motherwell), D. H. (New Southgate), J. H. (Manchester),
C. G. Stroud ), L.G.(Ealing ), H. C. B. (Dulwich ), G. N. (Chelsea ),
J. W. T. ( Tooting ), T. F. (Chiswick ), A. J. A. (Gateshead), T. B.
West Bromwich), A. G.H. (Lincoln ),F. L. (Ossett), A. C. (Edin .
burgh ), J. B. (Cleekheaton ), C. T. L. ( Tunbridge Wells).

Amateurs'

Supplies .

( The Editor will be pleased to receive for review under this
heading, samples and particulars of now tools, apparatus
and materials for amateur use.]
An Improved Gauge Glass for Amateurs.
Some samples of gauge-glass tubing emanating from Stevens's
Model Dockyard, 22, Aldgate, City, London, area vast improve
ment over the old time plain tubing commonly in use. The new
tubing is made with a white enamel strip burnt in the glass and athin
pink line on the white. The effect of the water in the tubing is to
magnify the pink line, and this it does to such an extent that the
height of the water can be seen at a glance a very good distance
away. We have tested samples of the new tubing against specimens
of plain glass, and can assurereadersthat the stated effect is notin
the least exaggerated. The principle has, of course, long been in
useon large boilers ,and we anticipate the endeavours of this firm
to give model engineers the benefit of so considerable an improve.
ment will meet with a deserved success. Sevensizes of the glass are
stocked , and the pricesasked are quite low . When writing for par:
ticularsof thetubing, the special list of fittings for model enginesand
boilersissuedby the firm should be asked for. Thisis sent post free
to MODEL ENGINEER readers.
A Holiday Present.
present for holiday
Those readers who are looking out for a suitable
use by the younger generation will find Statham's “ Panopticon
worthy of attention. It is a combined telescopeand microscope
outfit at a moderate price, and capable of affording considerable
amusement and useful instruction. The telescope itself is a well
finished and serviceable instrument of convenientsize forthe pocket,
and is fitted with achromatic lenses and an extra solar eye-piece.
By unscrewing the top tube of the telescope and insertingit inthe
microscope stand a very powerful microscope is provided ,which is
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The “ PANOPTICON " OUTFIT.
suitable for the general examination ofall ordinarysubjects. By the
addition of the object glasses included in the outfit the magnifying
power of the instrument is greatly increased, enabling very minute
objects and delicate structures tobe closely and clearly observed . A
number of useful accessories, such as specimen objects, live box for
insects, animalculæ cell, dissecting needles, glass mounting slips,
pocketcondenser and magnifier, & c., are included, making the whole
set very complete. The “ Panopticon ” outfit is provided in two
forms, one ina leather-covered case at 215., and the other in a strong
polished wood box , with additional appliances, at 275. 6d. A com
plete descriptivecircularmay be had free on application to the
Laboratory, 4 , Oakhurst Grove, East Dulwich, S.E.
A Useful Table.
The Marks Adjustable Chair Company, 70, Jessel Chambers,
Chancery Lane, London, W.c., are introducing an adjustable
table which, though primarily intended for use asa bedside and
reading table, will be found useful in many ways. For instance, it
would serve very well as a drawing or writing table for workshop
use, or forin carrying
experimental
which may
adjusting
position in
relation to apparatus
other apparatus.
Therequire
table
top itself is made of polished quartered oak and the frame is of
steeltubing. The tablecanbe raised , lowered,ortilted either way
at will. Full particulars will be sent post free on application to the
above address.

240

The Model Engineer and Amateur Electrician .

Portable Storage Batteries.
The Allan " accumulator, made in a number of very convenient
sizes, is suited for medical and Röntgen -ray work , electric fans, and
in all cases where a portable storage battery is a necessity. Other
batteries are supplied by Messrs. Allan & Adamson, Limited , Cram .
shaw Lane , Ashtead , Surrey , specially arranged for launch , tramcar
and yacht lighting work . Particulars and prices will be sent on
application ,
A Time and File Saver.
The small foot.power emery grinder which we show in the accom .
panying illustration has more uses in an amateur's workshop than
some of our readersmay be aware of. In the first place it is an admir
able tool-grinder, especially for shaping-up lathe and other tools from
a plain steel bar or from forgings, doing the work far more quickly
than is possible on an ordinary grindstone, and obviating the neces.
sity for using a file where much metal has to be removed . Another
and important use, however, is in removing the rough skin from
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addition of some new features in the goods supplied , is sufficient to
mark
the firm
one ready
meet any
demandtoonelectric
the part
of our
readers.
Theasprincipal
new tosection
is devoted
lighting,
and we are desirous of drawing special attention to this department,
knowing it is not always easy for the amateur to get small or
separate items for this work at anything like moderate prices, wbile
obtaining good quality materials. In addition to the finished
goods, the Universal Electric Supply Company list the separate
parts, so that readers can make up their own bells, dynamos, tele.
phones, shocking coils, batteries, accumulators, & c. To fitters of
bells, telephones, and electric light the list should prove very useful,
and where a trade card is enclosed special terms will be quoted .
The firm is in no way connected with any other trading under any
similar name, and the sole address is as given above. There is,
perhaps, little need to dilate at further length , the majority of our
electrical readers being well aware that this firm's catalogue is in .
dispensable. The new list will be sent, post free, on receipt of 2d .
in stamps.
w . Eaton , Whitestake, near Preston. - The very neat price list
issued by this firm is to hand in the form of a new edition for
1901 1902. Readers will hardly need reminding that Mr. Eaton's
injectors are the very thing for the model and small-power boiler,
steam motor-car, & c., being self-acting, and ready to start the
moment steam is turned on. It is stated that the action is as certain
as that of any pump,while the delivery of water at bigb temperature
is a great advantage. All who have anything to do with boilers,
model, small.power, or large, should get the price list of " Vic " in .
jectors, which will be sent for a penny stamp, on mentioning The
MODEL ENGINEER .
Robert W. Blackwell & Co., Ltd., 59, City Road, London ,
E.C. - This well-known firm send us their excellently prepared
catalogue (No. 34 ), of tubes for gas, water, or steam , cast-iron
fittings, brass and iron cocks, valves , stocks and dies, screwing,
machines, pipe cutters, vices, & c. Our trade readers will many of
them find this a handy and comprehensive list.
Dimmack Bros., 48 , Dudley Street, Birmingham . -An attrac
tive price list of " Albatross " cycles is to hand from this firm , and
there is no doubt the machines listed are good value. The prices
are most moderate , and we especially recommend readers in the dis
trict to inspect this firm's productions when they are thinking of
purchasing new cycles.
Perry & Co., Ltd., Lancaster Street, Birmingham . — This is a
trade list for cycle makers and agents. It is splendidly produced ,
and as it contains particulars of a great variety of cycle components
and accessories for the new season,will be anxiously sought by the
trade. The name is sufficient indication of the quality of the goods.
Norton & Gregory, 24, Westmioster Palace Gardens, Artillery
Row , Victoria Street, Westminster, S.W.- Messrs. Norton and
Gregory send us a sample book of some of their tracing papers and
linens. They are of excellent quality, the stout tracing papers being
of a superior texture and very transparent.
Drake & Co. (late Model Supply Co.), 4, Balfour Street, Brad
ford . - The fifth edition of the illustrated price list issued by this
firm is replete with particulars of the most interesting models- inter.
esting, because they are mostly from designs, published in this
journal. Some of the latest of these are the boring machine, motor
tricycle and parts, the 4-in . spark coil, parts for model railway
track , and Mr. Smithies ’design for locomotive. The price of the
new catalogue is 3d ., post free.

Notices .

castings which may have to be afterwards filed or turned , thus saving
a considerable wear and tear of the files or turning tools . The emery
wheel is 6 ins. diam . and f.in. thick , and runs at 3000 revs. per
minute It is operated by a treadle and clutch gear, the wheel, of
course, running continuously in one direction. It always runs the
right way, and always goes when the treadle is pressed down. The
tool-rest, for supporting the tool or work wbich is being ground,
adjustable to any position. The price complete is 25., and packing
costs is. extra. These handy little machines are supplied by The
Pittler Co., 144, High Holborn , London, W.C., where a sample
machine can be inspected and tried by any reader calling at that
address.
Catalogues Received .
The Universal Electric Supply Company, 47 , Crosscliffe
Street, Moss Side, Manchester : - This firm not only keeps up to
date, by issuing new lists from time to time with particulars of new
or improved electrical supplies, but they are quick to give the pur.
chaser the benefit of any reduction in prices which may be possible.
The seventh edition of their catalogue recently to hand, evinces
these points in a striking manner, and the fact that there is an in .
crease in the number of pages and illustrations, together with the

The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects . Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bear the sender's name and address. It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom .
panied by a stamped addressed envelope for return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance ,
This journal will be sent post free to any address for os. per
annum , payable in advance. Remittances should bemade by Postal
Order.
Advertisement rates may be bad on application to the Advertise .
mentManager.
How to ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatus and price lists, & c., for review , to be addressed
to THE EDITOR, “ The Model Engineer," 37 & 38, Temple House,
Tallis Street, London, E.C.
All correspondence relating to advertisements to be addressed to
THE ADVERTISEMENT MANAGER, “ The Model Engineer," 37 & 38,
Temple House, Tallis Street, London , E.C.
All subscriptions and correspondence relating to sales of the paper
to be addressed to the publishers, Dawbarn & Ward , Limited,
6 , Farringdon Avenue, London , E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain, 12, Cortlandt Street, New York , U.S.A., to whom
all subscriptions from these countries should be addressed .
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Some Interesting

Models .

By H. W. D.
'HE
taken from some models I have made. The first
photograph (Fig. 1 ) shows my small gas engine
and dynamo, which I have just completed . These were

PUBLISHED
TWICE MONTHLY.

chester ) in the January ist issue, 1901, of THE MODEL
ENGINEER , asking where castings of frames could be
obtained for model locomotives, I can recommend your
correspondent to apply to the above-mentioned firm .
Tbey supplied me with complete materials for building
this loco , the frame being a casting, and I may say that
the whole set was the cleanest and best I ever had .
Possibly these facts and the photographs may interest
readers of THE MODEL ENGINEER, who may also be en

Fig . 1.- Model GAS ENGINE AND DYNAMO , BY H.W.D.
made from castings supplied by Messrs. Butler Bros., of
Derby, and make, as you see, a very handsome set. The
engine is %s b.h.p., and it easily drives a 20 C.-p.
dynamo, which lights up four 20 - volt lamps of 5.c.-p.
each. The connection to gas engine is from an ordinary
gas burner by means of an indiarubber tube.
The model locomotive shown in Fig . 2 was also con
structed from castings supplied by one of your advertisers
(Messrs. W.Martin & Co., West Ham ). In connection
with this, and referring to an enquiry by “ D. W." (Man

couraged to send similar photographs of their models for
the Editor's inspection with a view to publication. Few
model makers realise what a good photograph of their
work does in the way of encouraging other ama
teurs. Many readers are chary of starting a piece of
work for fear that the resulting appearance may be un .
satisfactory ; photographs of similar models by other
workers, however, enable the general finished appearance
to be judged so that the prospective amateur engine
builder can see where his labour will lead him .
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steamer races in the swimming-bath , on the occasion of
the Institute's annual conversazione next winter, the
Committee propose to offer one gold and one silver
medal for the fastest model steamers shown running at the
above affair, provided sufficient entries are received . The
Stationary and Marine Committee of theSociety have also
kindly offered an additional medal or silver shield for the
best all-round boat. The proposed conditions limit the
length of competing boats to under 6 ft. and over 2 ft.
Unless at least six entries are received before the end oj
June the competition will not be held . Each competitor
will be required to pay an entrance-fee of 103.6d. (payable
within fourteen days of the race), returnable to all com
petitors whose boats actually run on the night of the
trials, but otherwise to be forfeited to the Capital Fund
failing a satisfactory reason. Entries may be made
up till some date to be fixed in November next,
but all those members who are desirous of making the
competition a success, and who wish to enter, should send
in their names without delay, as it will not be proceeded

London .
"HE meeting of this Society which took place on
THE
Thursday, May 2nd, formed the last indoor meet
ing of the present Session, and was well attended .
After the election of several new members, Mr. Henry
Greenly read a very instructive paper on “ The Principles
of Model Locomotive Design ." He divided his subjects
into the following sections :-Gauge, external appear.
ance and scale considerations, mechanical details, and
fuels; and he dealt with each of these matters fully, giving a
number ofuseful figures for engines of different types. The
lecture was illustrated by a series of specially prepared
lantern -slides, showing several originaldesigns for model
locomotives and also some instructive diagrams of firebox
proportions and condensation effects. Photographs of some
of themost successful modelsmade by members were also
thrown on the screen . These included Mr. Bɔwling's
new model L. & N.W.R. loco, “ Owl,”
Mr. Smithies'model, and Mr. Crebbin's
oil- fired model. An interesting dis
cussion followed , in the course of which
a hearty vote of thanks to the leciurer
was proposed by Mr. W. Bashford and
seconded by Mr. Bowling. This was
carried by acclamation .
The Chairman then made several
announcements with regard to the
meetings during the summer months,
and also referred to the proposed model
teamer competition. (Particulars of
these events are given below .) Mr.
Greenly then proposed a vote of thanks
to the Chairman for his services in
presiding at the meetings during the
winter months. This was seconded by
Mr. Herbert Sanderson . It was carried
unanimously , and was briefly acknow
ledged by Mr. Marshall. This ter
minated the formal proceedings, and
the remainder of the evening was
MODEL LOCOMOTIVE BUILT BY H.W.D.
devoted to running various models
on the track . Mr. Bashford exhibited
( See dage 241.)
his model G.N.R. express loco , and
with if the requisite number of entries are not received by
Mr. Baly sent some wellmade models, comprising a
June 30. Provided sufficient entries are received, a set of
small 3- cylinder engine, a model of the “ Long Cecil ”
regulations will at once be drafted and adopted , subject to
gun, and a model vertical launch engine.
the approval of those who have entered their names.
SUMMER Visits.
THE LIBRARY.
On Saturday, June 8th, a visit will be made to the
A splendid addition has been made to the London
G.W.R. locomotive depôt at Westbourne Park . Mem
library in the following batch of books, presented by
bers are requested tomeet outside the station at 3 o'clock.
Surgeon -General A. F. Bradshaw , C.B., Oxford. The
On Saturday , June 22nd, an up.river excursion will
set includes some of the most valuable locomotive works.
take place, to which the lady friends of members are
The list below gives the order in which the books have
cordially invited . A special steamer has been engaged
been numbered :
for the use of the party , and a very enjoyable outing is
48. Catechism of the Locomotive. By Matthias N.
being planned
V388 . Full particulars are being announced by
Forney. (New York .)
post.
49. Locomotive Mechanism and Engineering. By
On Thursday, July 11th , a whole day visit to Ipswich
H. C. Reagan , jun. (New York . )
will take place, on which occasion the well-known
50. British Locomotives. By C. J. Bowen Cooke.
engineering works of Messrs. Ransomes, Sims and
51. La Machine Locomotive. Par Edouard Sauvage.
Jeftries will be inspected , by kind permission of the firm ,
(Paris )
and also the G.E.R. locomotive depôt, by the courtesy of
52. The Locomotive Catechism . By Robert Grim .
Mr. Jas. Holden . Full details will be announced shortly.
shaw . (New York.)
All enquiries with regard to these visits should be ad .
53. The Locomotive Engine. By Clement E. Stretton .
dressed to the Hon . Sec ., Mr. Herbert Sanderson , “ The
54. Model Engine Construction . By J. Alexander.
Mount,” Ealing, W.
Hopkins. (New York.)
MODEL STEAMER COMPETITION .
55. ModelEngines and Small Boats. By Nevil Monroe.
In view of the invitation by the authorities of the
56. The Midland Railway Engine Exhibited at the
Exhibition , 1900 .
Paris
Northampton Institute to the Society to hold somemodel

June 1, 1901.

The Model Engineer and Apatour Bloctrician .

This donation is supplemented by a fine collection of
engravings of locomotives from various sources, including
the series of coloured plates published with the Locomo
tive Magazine. These will doubtless form an excellent
array of pictures for the workshop and office of the
Society , when these are accomplished facts.
Conversazione at Swindon .
The Society of Model Engineers was well represented
at the recent Conversazione of the New Swindon Junior
Engineering Society.
The exhibits included Mr. W.
Bashford's 8 ft. express G.N.R.model loco, Mr. W. H.
Dearden's model gas engine, Mr. J. Ć . Crebbin's
model oil burning locomotive , and two interesting
model locos lent by Mr. D. Lowy. Mr. Roger, of
Swindon, also exhibited а model of the famous
G.W.R broad-gauge loco, “ Lord of the Isles.”
The
proceedings were enlivened by music, dancing , and
other entertaioments, and were altogether most suc
cessful and enjoyable .
Provincial Branches.
Leeds. - A meeting of the Leeds Branch of the Society
of Model Engineers was held on Tuesday evening, April
30th, there being a good attendance, and three new mem .
bers were proposed . Afterwards several small models of
motors made by members were worked from an accumu.
lator supplied by Dr. Wear, and a dynamo of 25 volts.
One of themembers brought a home-made stop valve for a
12 b..p . engine, very ingeniously made from some gas
fittings. The workmanship in all cases was a credit to
the members who made the models, and speaks well for
the future of the model engineers of the Leeds Branch .
After a very pleasant evening, well spent, the meeting ter
minated at 10 p.m.-W. H. BROUGHTON , Hon. Secre
tary, 262, Carlton Terrace, York Road, Leeds.
Cardiff. - The inaugural meeting of the Cardift
Branch of the Society of Model Engineers was held , at
Maskell's Restaurant, on Friday, May 3rd , twenty.one
members being present. Mr. Eastabrook presided . The
following gentlemen were elected officers for the ensuing
year : -Secretary, Mr. W. Roberts ; Treasurer, Mr.
H. Miller ; Committee, Messrs. Eastabrook , Ferrier,
Loveridge, Ilancock , Ashford , and Hall. The elections
of Presidents were left open . It was decided to hold
meetings on the first Tuesday in each month , and the
Committee have been empowered to obtain permanent
rooms, where we can hold thesemeetings, and also fit out
a workshop. It is our intention to keep this workshop
open every evening. Mr. J. A. Ferrier exhibited a
model horizontal engine, after which the meeting ter
minated with a vote of thanks to the Chairman . All
interested in model engineering, electricity, & c., are re
quested to communicate with Mr. W. ROBERTS, Hon.
Sec., 119, Bute Street, Cardiff.
Birmiogham . — The fourth ordinary meeting of the
Birmingham Branch was held at the White Horse Hotel,
Congreve Street, on May 2nd, at 7.30 p.m. About
twenty members and visitors were present. Mr. H.
Coxon took the chair. After the minutes of the previous
meeting had been read and accepted , the general business
was transacted .
Mr. J. H. Robottom then showed his model dynamo
castings, and also a set of full-size drawings of dynamo,
for members to take dimensions, after which Mr.
Robottom gave the winding for both sets. A short dis
cussion took place. The meeting then closed at 9.30.
Arrangements are being made to visit several of the
works in the town during themonths of June, July , and
August. One new member was elected. — THOMAS H.
COOKE, Hon. Secretary, 117 , Bevington Road , Aston ,
Birmingham .
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Suaderland . - A preliminary meeting was held on
Wednesday evening, May ist, at the premises of the
Sunderland Model-making Company, 22, Blandford
Street, Mr. John E. Welsh , of that firm , kindly presid .
ing, when it was decided to form the Sunderland Branch
of the Society of Model Engineers, adopting the same
rules, with the exception of the subscription, which was
fixed at 35., including the affiliation fee of 6d. The fol.
lowing gentlemen were unanimously elected:—President,
Mr. John E. Welsh ; Secretary, Mr. W. Bold ; Trea
surer, Mr. N. McLeod, and a committee of eight was
formed . It was decided to hold the first ordinary meet.
ing on Saturday , May rith . A hearty vote of thanks
was given to the President, Mr. Welsh , for his offer of
his premises for the holding of the future meetings of the
branch , and also his offer of a lathe for the use of the
members. Themeeting closed at 10.15 p.m. All those
who propose joining please communicate with the
Secretary , Mr. BOLD , 66 , Dundas Street, Monkwear.
mouth, or to the Treasurer, Mr. N. MCLEOD, 72, Bright
Street, Monkwearmouth.
Solenoids.

MAGNET of the ordinary type is never employed
by intelligent designers for actuating mechanism
through a considerable range ofmovement,because
the reluctance of theair.gap in such a case is so great that
most of themagneticlinesnever reach thearmature,but turn
back to the yoke outside the exciting coils. An arrange.
ment most commonly used for this class of work is the
solenoid , or magnet coil, with a plunger core, as illus
trated by Fig . 1 . This is about the worst form possible,
A

Fig . 1. - SOLENOID COIL .
from an economical standpoint. The magnetic circuit
is composed chiefly of air , and the result is that an enor.
mous expenditure of electrical energy in the winding pro
duces an insignificantamount of mechanical work at the
plunger. A much better form is the ironclad solenoid
shown by Fig . 2. Here the magnetic circuit is chiefly
iron , so that the efficiency is immensely higher than that
of the simple solenoid of Fig . 1. In this construction
the solenoid coil is provided with two short tubular cores,
one at each end, between_which there is an air-gap in
the centre of the coil. These cores are united on the
outside of the coil by an iron shell, so that the only air
gap in the magnetic circuit is that in the interior of the
coil where the field is very intense. This makes the air
gap itself use more energy than one in which the field
might be more diffused ; but as the gap is short, and as
the remainder of the magnetic circuit is so much better
than that of the old form shown by Fig . 1, the resultant
efficiency is higher.
It will be noticed that the plunger of this solenoid
(Fig . 2) is hollowed out peculiarly . The upper end is
tubular with parallel walls for a distance equal to the
length of the air-gap between the two sections of the
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solenoid core. Below this the bore is tapered , until the
plunger becomes a solid rod. The object of this arrange
ment is to make the pull more gradual and extend its
range. If the plunger were a straight rod or a tube the
pull would diminish very rapidly as soon as the air.gap
was bridged by the plunger in its upward movement.
With the construction shown, however, each increment of
upward movement strengthens the flux and maintains the
pull upon the plunger after the air-gap has been bridged.
The disadvantage of this type is that it is utterly imprac
ticable to predetermine the strength ofthe magneticpull
with any degree of accuracy, but it is a highly useful form
of solenoid , and the only one yet devised which gives
economically a powerful pull over a wide range .
A much more manageable design is that of the double
“ stopped” solenoid shown by Fig. 3. In this case the
tractive force of the magnetic lines is exerted in a straight
line directly between the opposing faces of the stationary
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mately one-half the length of the air-gap in the double
coil type shown in Fig. 3.
There is a small constant air -gap between the plunger
and the iron disc through which it moves, but this can
easily be reduced to 1-64th in. , and constitutes an almost
negligible part of the total air - gap. The pull exerted by
this form of magnet can be pre determined with sufficient
accuracy for practice by the application of the law of
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Fig. 3. - STOPPED SOLENOID.

Fig. 2. -IRONCLAD SOLENOID.
cores and the movable ones, and as the air gap is enclosed
by the magnetising coils, the amount of waste leakage
is almost negligible. When the plungers or movable cores
are out , as shown in the sketch , there is considerable
leakage of lines of force around the outside of the coils,
as indicated by the dotted lines shown clearly in the
drawing. This leakage flux, however, is by no means
wasted, as it joins with the flux which passes through the
iron, and contributes to the pull in the air.gap. More.
over, athough the exterior leakage renders the calculation
of the power of the magnet inaccurate, if it is based simply
on the law of magnetic traction , the inaccuracy is in
favour of the magnet ; that is to say, it will be more
powerful than the calculation indicates. This form of
magnet is inconvenient mechanically in that the armature
or movable partof the core must be provided with a guide
of considerable length in order that it may slide freely
within the coils without binding ; otherwise, if the bore of
the coils is made to fit the cores snugly, as it should ,
the slightest tilting will cause the sliding cores to bind.
On this account the form illustrated by Fig. 4 isprefer.
able. This form also possesses the advantage of being
entirely ironclad, so that the coil is mechanically protected,
and it is somewhat cheaper to construct because there
is only one coil to be wound , and all the machine fitting
is circular. - This arrangement might be termed a
“ stopped ” ironclad solenoid, and like Fig. 3 , it is a
combination of solenoid and magnet proper. It pos
sesses the advantage of having no magnetic leakage what
ever, and only a single air-gap ; consequently , for the
same range of movement, the air- gap will be approxi

Fig. 4. - IRONCLAD STOPPED SOLENOID.
traction. For operating mechanisms, where a graduated
pull is of not so much consequence as a good strong
initial pull, and where the range of movement is reason
able, as in the case of a semaphore signal, for example,
this type of magnet is probably the best of any of the
existing forms.
When applying either this form or that of Fig. 3 to
service in which the plunger is to be drawn solidly against
the stationary core, the face of the plunger should be
covered witha thin sheet of non -magnetic metal, such as
brass or copper, so that when the circuit is broken the
plunger will fall promptly. It might be well to call
attention also to the fact that in the case of any magnet
the power of which is considerable, and which is thrown
into and out of circuit, the coil should contain , in addi.
tion to the exciting winding, a short circuited winding for
eliminating the inductive effect due to the sudden opening
of the circuit. Where the magnet is constantly in cir
cuit, however, and merely responds to variations in cur .
rent strength, such an arrangement is usually not neces.
sary .-- American Electrician .
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to Make Electric

Pendulums and

Clocks.

By E. F. TERREY.
EFORE describing how to make the electric
B
pendulum , I will first say something about pen
dulums in general.
RAll pendulums of a given length perform their oscilla
tions or swings in nearly equal times, whether the swings
are great or small, aswill be noticed if a temporary one is
made with a weight and piece of string - wider the swing,
quicker is themovement, and as the swings get shorter,
so the movements become slower ; thus, the performance
of each swing is done in nearly equal times.

The electric pendulum is supposed to overcome these
various faults, and keep almost accurate time for these
reasons :-(1) It swings by its own gravity after an im .
pulse is given ; (2 ) the impulse given is done through air
space ; (3) also , impulses are only given when wanted ,
1.6., as the power of battery becomesweak , more impulses
in the minute are given, varying from ten to thirty seconds
between each impulse.
The variation in length of the rod will cause it to vary
the time of swings. Thus, a rod 13 ft. long performs
swings of two seconds duration, for a swing of one second
39.13 ins., while a 974 in . rod will swing half-seconds.
The measurement is taken from the point of oscillation to
bottom of pendulum bob ; also , it is immaterial as regards
the weight of bob.
As I stated previously that the variation in length of
OOB
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CONSTRUCTION OF AN ELECTRIC PENDULUM .

Now , when applied to ordinary clocks, especially
spring-driven , an impulse is given each swing of the pen
dulum -rod by means of the escape wheel acting on the
pallets at top of the rod ; as the mainspring becomes un
wound, the impulses are weaker, which causes variation
in its timekeeping.
All good clocks, to keep correct time, should have a
constant driving impulse. This is done one way by means
of a weight ; then ,again , as the pendulum does not swing
for any length of tin by its own gravity, but, correctly
speaking , is dependent on the impulse given for each
swing, any impedimentwhich may happen in the train of
wheels will, however slight, cause irregular time keeping.

Fig 5

the rod will affect its timekeeping, so will the changes of
temperature vary its length , and means are provided to
keep its length fixed , such as mercury bobs, or gridiron
pendulum constructed of two opposite metals, one of
which contracts and other expands, or else by a fine screw
and nut below the bob .
There are various electrical pendulums, all of which
have differentmethods of driving . Bain's pendulum con .
sists of a hollow bobbin of wire swinging over the pole
ends of horizontal permanent magnets, being alternately
attracted and repulsed, contacts being made at the upper
end of rod . Another pendulum has an armature at bottom
of rod ; this swings over the poles of an electro-magnet,
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contacts for magnet being made at every swing. A rather
noisy pendulum I saw , but a bit novel in construction ,
also rather difficult to describe - a V -shaped piece of
brass, called a tumbler, moved backwards and forwards on
its point by means of a small rod on pendulum , which
moved inside the tumbler, and with the same movement
of rod , a brass plate slides, the tumbler falls over on pegs
each side ; when the swings get smaller, instead of
tumbler falling on pegs it touches the brass plate ; as
this also is notmoved far enough away, so electrical con
tact is made, and a fresh impulse is given to armature
fixed at bottom of rod, the electro -magnet being placed
underneath as previous pendulum mentioned. There is
another pendulum , similar in construction to the one
which is to be constructed, except that the driving power
is situated at the top of pendulum - rod ; also the armature
is independent, not being directly fixed to it. This form
is being used in an electrical meter.
Now , most of these pendulums, especially the early
makes, required constant current batteries, as contacts
were made at every vibration ; but now the ordinary bell
battery can be used, as with the one I have ; current is
only required for a moment - once in about twenty
seconds.
The pendulum to be described is similar in principle to
one I saw working about eight years ago , which the
maker told me was similar to those he supplied to Green
wich Observatory.
Those who intend making one for timekeeping must
adhere strictly to measurements; but there are many, I
daresay, who only want to construct it as a piece of scien.
tific apparatus; when rough measurements will do. It need
not be applied to a clock , other uses where a regular
intermittent contact is wanted , or even an advertisement,
with card for disc.
We will make a start on our pendulum , which will be
similar in construction and dimensions to the one I have
at present working. Each swing of rod takes half a
second .
Obtain a piece of % -in, brass rod ; drill three small
holes all in the same direction - first, 2 ins. ; second,
4 ins. from armature end ; the third hole, which is for the
pinion, as close to the top end of rod as possible. The
pinion should be 1.16th in . steel wire, pointed both ends,
1 % ins. long. Screw or solder this in top of rod , so that
it leaves a projection one side of about % in.
Cut and file up a piece of soft iron for armature,
1 % ins. by 5s in. by 3-16ths in.; drill a hole in centre ,
tap the hole and end of rod, or it can be soldered if
easier. In the middle hole drive in tight or solder a piece
of steelwire 56 in. long. On this works a small brass
striking piece (Fig. 2 ), which is made as follows : File
up a piece of brass wedge shape, and drill a fine bole to
fit wire, on which it shoula swing freely ; place in posi.
tion, having first placed on a tiny collar orglass bead to
allow it to clear rod when swinging, then another after it
is on ; this should be touched with solder to keep it in
place.
Fig. I shows our pendulum rod finished so far. The
hole nearest to the armature is for fixing a 2.in. disc of
sheet brass, either by driving in a short piece of wire,
and drilling centre of disc, or soldering the wire to disc,
and fittingit on this way.
The driving power is, of course, an electro-magnet,
with iron cores, which should be 2 ins. by 7s in. , having
ibobbins of No. 36 s.c. wire. See that the poles are level,
iso that a close adjustment can be obtained ; also drill a
“ ple through yoke ofmagnet to take a screw. Perhaps
con electro -magnet may have other means of fastening
sessi base.
ever, would be best to make the base and supports so that
samé an fit and adjust the parts as they are made. The
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base is a piece of mahogany, 8 ins. by 4 ins., finished to
taste , having an upright fixed in centre of longest side,
but close on edge,12 ins. by 1 % ins. by i in . Fix an
arm 7 ins. by 1in. by in. flush with front side of up
right, at a height of 4% ins. from base (see Fig. 3).
The support for pendulum consists of a steel plate
having holes for screwing, also a centre punched in plate
to receive one end of pendulum pinion; the angle piece,
which is also fixed to plate, has a small adjusting screw ,
drilled to receive other end of pinion ( Fig . 3). We can
fit some of the parts together, as the contact-making
parts will have to be adjusted in position . First hang
and adjust rod till it swings freely ; do not allow any play
between the centre points ; place electro magnet inposi.
tion underneath armature, and adjust by means of thin
slips of wood till armature justclears but does not touch ;
screw to base, drill two small holes in base, and pass
ends of wire through, afterwards trim the projectiog slips
of wood under electro -magnet with sharp chisel (see
Fig. 3).
Now we turn our attention to the contact arrange
ments, Fig. 4 is a steel spring 47. ins. lorg, 4 in.
wide, soldered on to an angle piece of brass. This angle
piece has holes drilled for screws. Half -way along the
spring on the top side is soldered the indent piece ; it
consists of a half-round disc of % in. brass 4 in .
diameter, having a V - notch filed just deep enough to
catch the swinging edge. On the other end of spring,
underneath , solder about
in . of stout platinum or
G.S. wire: the exact position for soldering spring to angle
piece can be determined by holding it under the striking
piece on rod .
Obtain a strip of 1• 16th in . brass 1 in . wide, bend to
shape ( Fig. 5) on a vice, drill holes for screws, also drill
two holes aslarge as possible in arms of angle in such a
position that one will be over the spring and the other
directly underneath ; over these holes solder two small
nuts, one for an adjusting screw , while the other takes
screw of mercury cup. This cup is made from a small
cycle lubricator, having a piece of brass wire screwed to
fit bottom nut.
Instead of a mercury cup, an adjusting contact screw
tipped with platinum can be used ; then, instead of sol .
dering a piece of wire to spring ( Fig. 4) a flat piece of pla
tinum would be required . I recommend the mercury
cup for various reasons; it is a sure contact and does not
get dirty so soon , also does not impede the movement
of pendulum when striking a contact, as a fixed contact
screw would. Two wires can be soldered, one each on
cup contact, and spring contact or wires could be put
under washers with roundheaded screws when fixing on
wooden arms. Screw on the angle piece carrying spring
(see position in Fig. 3). The spring should be horizontal
in. to the
with base, the notch on indent piece being
right of pendulum -rod , the tip of striker % in. lower
than bottom of notch whenpendulum - rod is at rest. This
is a good position, and with two Leclanché agglomerate
cells fifteen swings per contact should result; also , the
last swing before contact is about uniform in length with
the first. Of course, an even swing, whether before or
after contact, is what should be aimed at. This is done
by altering the position of spring. When position has been
decided, screw on arm ; now screw on mercury cup piece
in such a position that the spring is midway between the
adjusting screw and cup. When the latter is screwed in
half-way, as the adjusting screw is in direct contact with
spring, the tip will haveto be insulated, either by drill.
ing the screw and inserting a small ebonite or ivory peg,
or cementing a small disc of mica or ivory on spring
just under the screw .
The wires and connections are shown in Fig. 3 for
clearness ; they should be run down the back of uprights,
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through holes in base, andconnected up to terminalsand
electro -magnet wires. Fill the cup with two or three
drops of mercury ; the pendulum will now be ready for
working. In Fig. 3 the mercury cup is not shown.
Another addition can be made to this pendulum - that is
a condenser, same as is used in connection with induction
coils - say, forty sheets of tinfoil, 3 ins. by 4% ins., insu .
lated with waxed paper, and connected alternately. Fig. 6
shows method of making same ; the two ends should be
connected across the wires from magnet coils. The use
of this, which need not be explained here, is to reduce the
spark at making and breaking of contact,especially when
platinum contacts are used . By its aid the contacts are
kept clean , especially if a strong current is used. Those
who care to add this piece of apparatus will be repaid for
the making. As regards the batteries, ordinary Leclanché
cell will do ; but another form of this cell, called
“Carsak ,” which has a bundle of carbon and manganese
blocks, surrounded by a cylinder of zinc, gives a heavy
and lasting current, well adapted for continuous working.
In the next article I will briefly describe some of the
clocks ; also how the pendulum is applied to working a
clock.
( To be continued .)

workman is an adept, he may solder a ring of brass wire,
say No. 18 or No. 20, to the edge of the wire cloth .
The simplest way to secure a nozzle for the wheel is to
buy a cheap, small oilcan, having a long nozzle with an
opening in the smaller end of about 1-16th in. or less.
This nozzle is inserted into the edge of the wooden wheel.
case, as shown , and its smaller end is bent so that it forms
& small angle with the wheel, with the point of the nozzle

Model -making for Beginners.

This article is extracted from our contemporary, the
Scientific American .

12 2
SIMPLE WATER -MOTOR. — ONE SIDE PIECE
REMOVED .
as near the wire cloth as possible without touching .. To
cause the wheel thus made to keep a central position in its
case, pieces of the small tube before named may be slipped
on the shaft each side of the wheel.
A 54.in. hole may be made in the casing at the bottom ,
and provided with a short tube for receiving a rubber
pipe to carry off the waste water ; and there should be a
3 - in. hole in each side near the top to admit air. The
casing may be secured to the wooden foot pieces with

H

( This series of articles is especially intended for those amateurs
whose stock oftools isa minimum , and for those whose practi.
cal acquaintance with model-making is equally limited. In
order tomake thearticles as useful aspossible, it is the special
desire ofthe writers that readers shall discuss their difficulties
with them , directing their queries to “ Beginner," clo The
Editor, THE MODEL ENGINEER, 37 & 38 , Temple House,
Tallis Street , London , E.C.,a stamped addressca cnvelope
being invariably enclosed for reply. Where the reader is unable
to get amodel to work, or tolocate the fault, the model itsel;
shouldbe sent, carriagepaid both ways, when advice on it will
be freelygiven .
Practical suggestions from readerswill be gratefully received, and
the Editor, will be glad to hear from those who wish to make
anyspecialmodel. Such suggestions will, wherepossible, form
the basis of futurearticles .]
IV. -An Inexpensive Water - Motor. *
By GEORGE M. HOPKINS.
SIMPLE but very effective water-motor can be made
,
A
with little trouble and expense. It may be
necessary to have a few minutes' work done by a tin
smith . The maker may do this if he understands solder.
ing.
In a pine board, 7 ins. square and i in . thick, make a
use of a scroll saw ,
round hole 5 ins. in diameter, by the
or in any other convenient way. To the sides of the
board fit two thin boards, % in. thick, one on either side.
lo a small hole in the centre of each drive a short piece
of brass tube of about ys in . internal diameter, and to
these tubes fit a straight steelwire so that it will revolve
freely. This wire is the shaft of the motor wheel. It
should be of sufficient length to project an inch beyond
its bearings to receive a small pulley.
To the centre of the shaft is soldered a sheet brass disc
3 ins. in diameter, so that it will run true as the shaft re.
volves, and to the disc is soldered a disc or annular ring
of brass wire gauze ( 30 mesh). The edges of the brass
wire gauze must, as the ladies would say, be sewed
over and over " with a fine copper wire , to preventit
from ravelling when the wheel revolves rapidly. If the

PLAN SHOWING POSITION OF NOZZLE.

screws. It is desirable to make the casing impervious to
water. To do this the various parts may be boiled in hot
paraffinwax for ten minutes. If it is found difficult to
secure paraffin in bulk , a pound of paraffin candles will
furnish enough for this purpose. The inflammable nature
of paraffin should be kept in mind, and a cover shoul
be provided for the vessel in which it is melted , so tha
may be instantly extinguished by the cover should ;
come ignited. The metal used in the construction,
wheel should be of brass, excepting the shaf

--
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screws with which the casing is put together should be
brass. The top of the oilcan is cut off to form a part of
the coupling for receiving the rubber pipe leading from
the wash -bowl faucet to the motor.
To prevent the checking of the wooden parts of the
motor , the parts should be arranged with the grain lying
in the same direction .
With sufficient water pressure , this motor will make
from 1,500 to 2000 revs. per minute. With a very flex
ible cord belt - a leather shoestring, for example — it may
be made to drive a light sewing machine, fan, or any
othermachine requiring a small amount of power,
If more power is required than can be secured by one
water jet, additional nozzles may be distributed around

WATER-MOTOR DRIVING A SEWING MACHINE.
the wheel, or more wheels may be placed on the same
shaft; but nothing will be gained unless the water
pressure is maintained . The pressure should be from
25 to 40 lbs. per square inch .
iJIn a small high-speed motor of the class here described ,
the full power is realised only when it is provided with a
very small pulley connected by a very flexible belt with
a large pulley on the machine to be driven .
It is obvious a non -corrosive metallic case — one made
of sheet zinc, for example - would be better than a
wooden one, and the metal one is advised when the
builder has conveniences for making a casing of that
kind.
HERR V. Dvorák has discovered a simple and safe
method of perforating thin -walled glass bulbs, says the
Electrician. Take a sharply pointed electric-light carbon
about four millimetres thick , introduce its point into a
blow - pipe flame, and place the bulb beside it. When
the point is white hot push it softly, with slight torsion ,
into the bulb and retract it at once . The small opening
thus created has a rim projecting inside, and does not
produce cracks. A bulb can thus be perforated like a
sieve, and it does not crack formonths.
*
The present practice in the manufacture of arc lamp
carbons, says the Engineer , consists in mixing different
proportions of carefully selected and powdered gas coke
with lamp-black and tar. Sometimes chemicals are
added in order to increase the light intensityor durability
of the carbons. The well-incorporated mixture , after
being cleaned , powdered, and thoroughly kneaded, is
finally subjected to a very high temperature. All Euro
pean manufacturers give the positive carbons a core com
posed, generally , of 80 to 85 per cent. carbon , 5 to 6 per
cent. water, and the rest of silicates and borates. This
provision assists the generation of vapours, which are
beneficial to the conductivity and steadiness of the arc,
while it, at the same time, lowers the limit of tension at
which the hissing of the arc commences.
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Signalling

Model Railway

for

a

Track . *

By Henry GREENLY.
N
best to avoid undue complication of parts , and to
have all your details, especially if the railway is out
of doors , somewhat larger iban scale size , and I propose
to adopt roughly a scale of about 1 in . to the foot for the
signalling to work a 372.in. gauge railway.
There are several courses open to the maker in arrang .
ing the signalling ; roughly, they are as follows:-First,
and simplest, is to have the points and signals arranged
with levers at or near them , interlocking them in a
method which a railway man would call “ ground lock
ing." Second, bringing them to one place and inter
locking them only in the box, and this locking only of a
simple character sufficient to prevent gross incongruity in
signalling — not so far developed as to pass a Government
inspector ; and the third to copy exactly the usual railway
signals and method of interlockings, which are very com .
plicated , and are not only in the signal box, but outside
also .
The second method of dealing with a model railway is
the one I propose to adopt as a basis for my article, all
the interlocking being in the signal box, and it would be
the best method for models, as it would be fairly realistic
and sufficient simple to prevent constant derangement.
The system of railway I am dealing with more especially,
is that I planned for the Railway Competition (see March
15th and April ist, 1901, issues of THE MODEL ENGI.
NEER), and consists of a rectangle with rounded corners
with two signal boxes, worked by two operators, or one
if the other signal box was “ switched out” ( see Fig . 1 ).
The operator at signal box No. 1 has section X (the
station with its sidings) under bis sole control ; and the
operator at signal box No. 2 has section C (with siding )
similarly under his sole control. The sections B and D
are worked conjointly by a code of signals.
We have first to consider the primary details, such as
the construction of signals and the arrangement of the
rods to actuate them , and also that of the points and
stopping catch rods, with the levers in the signal boxes.
The signal posts are best made of a bard wood, such
as oak , and should be about 4 in . square, and about
i ft. 3 ins. high. They can be fitted into brass sockets ,
as shown , these sockets being screwed to the framing
which carry the sleepers, or to the sleepers themselves, as
convenient (see Fig. 2 ). This scale drawing also shows
the construction of the signal and semaphore arm and
actuating gear, the mechanism being similar to that
adopted in actual railway practice ; but, if thought prefer
able, the weight which puts the signal to danger when
the wire is released may be superseded by a spiral spring.
This is a matter for trial, especially with those signals
worked by a wire.
The semaphore arm at the spectacle end is forked so
that the glasses may be put between them and gripped by
the setscrew .
The pivot is put through the three pieces
forming the base of the forked end and soldered in .
If the lamps are required to be illuminated , they can be
done so by electricity or oil. As no doubt a railway would
pot be very often used , the latter is preferable, as elec
tricity is more likely to go wrong just when you want it
otherwise. A method of storing colza oil is shown in
sketch (Fig. 4 ), the upper part of the signal being made
hollow and of thin metal. The lamp can be made of thin

* This article was awarded a prize of £ i is. in our
Competition No. 13.
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metal with hard soldered joints, and holes for entry and
exit of air to and from the flame. The lamp should rest
in a tray, the sides of which are turned up to prevent the
wind blowing the light out.
I need hardly mention the usual mode ofpainting signal
semaphores, but the faces are painted red with a white
stripenear the end, the reverse side being painted white
with a similar black stripe. The posts are generally
painted white.
Where the signals or stopping catches ( contrivances
which act as distant signals, and engage a lever on the
engine which shuts off steam when the home signals are at
danger) are within 6 or8 ft. away from the signal-box, the
simplest way to work them , I think, would be with rods;
but above that distance wires are to be preferred , both for
ease of fitting and cost. The wires for actuating such sig ,
nals, & c., should be made up of three or four strands of
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the rods, in either direction , would be taken up by the
spiral springs, adjustment of this being possible by the
nuts at the back of the springs.
The rail stopping catches will have to be made to suit
the rolling stock; the best form is the pair of movable in
clined planes between the rails, which lie flat when the
signal is off and rise to engage suitable levers on the en .
gine to shut off steam or apply brakes when the signal is
at danger.
To adjust both points and signal rods, I think the best
way is to provide at convenientbell cranks, special ends,
as shown in Fig. 8, which allow of lengthening or short
ening the rods by changing the holes. Also, to adjust
the throw or travel of rods, &c., there ought to be two
or three patterns of cast bell cranks as in Fig . 7, but with
unequal arms, or arms with longer forked ends than
shown, with several already tapped holes in them, sothat
in fitting up the signal-rods, & c., the travel could be
altered at a minute'snotice.
( To be continued .)
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copper wire, each strand about as fine as will stand the
required tension in itself, passing through small brass pic .
ture eyes, all changes of direction being made over brass
pulleys about 1 in. in diameter. At these pulleys the
copper wire should be substituted for fine brass chain ,
which can be purchased cheaply in Clerkenwell ( see
Signals which are near to the signal-box are
Fig. 5 ).
best worked by rods, made of either coppered iron or
brass wire, and about 14 S.W.G .; these rods to be passed
through brass picture eyes screwed to sleeper of framing
of railway, changesof direction being made with beli
cranks asshown in Fig. 7 .
The points, which have a throw of about 4 in. , should
be connected to the signal-box levers by rods having a
larger amount of travel than the throw of the points, the
amount of travel being reduced by unequal armed bell
cranks at the points. To minimise any undesirable play
between the levers in the signal boxes and the points, the
rods for these had best be made of % in. common brass
tubing, and supported by brass picture eyes to prevent
sagging. Also, to ensure the proper closing of the points,
the unequal armed bell crank would best be constructed as
shown in Fig. 9, and then the last part of the motion of

VI. -FILING AND POLISHING THE FRAME, BUILDING
UP THE FRONT FORKS, ETC.
' HE two small lugs marked e and f are for the front
wheel band brake connections; the upper one will
THE
be seen to stand further out from the tube than the
lower one, the respective distances from centre of tube to
centre of eye in lug being 16 and 14 millimetres, and
the bolt holes in each are 5.16ths in ., distance apart
I 9-16th ins., and from fork -end centre to lower lug
3 3.16ths ins., these distances being important to the
correct working of the brake.
It will be noticed that the lugs on the crownpiece for
the smaller tubes are somewhat shallow , and it is there
fore important that they be drilled a good fit for the
tubes, and that the side-angles, clearly shown in the
drawing, be approximately correct, otherwise there will
be a difficulty in getting the work together, to say nothing
of the appearance when the tubes have to be bent about.
The lugs e and f, it will be understood, are on the left
hand side fork only, and , of course , if no brake work is
to be fitted to the front hub they will be omitted. The
distance - 2 /2 ins. from fork - end centre to centre line of
steering column - is somewhat important as affecting the
steering, and this should be laid off as a starting point for
fixing the angle in commencing to bore the underneath
lugs in the fork crown.
With all the boring done, and the tubes cut ready for
brazing up, commence by brazing in the steering post
tube b, which should be cut slightly long ; this tube is
1 in . diameter by 16 gauge, and should be reinforced
with a 4 in. liner, as shown at g (Fig. 23 ), or, better still ,
the tube may be “ taper-gauged ” -3.2 ., a tube thickened
in its wall at the lower end to 14 gauge, as a little
consideration will show the enormous shearing strain to
which this tube is subject to at the lower ball race ,
though the special construction of this duplex fork with
the top front stay in tension removes the strain to an
extent which prevents actual fracture.
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Before proceeding further the steering tube is removed
to the lathe and trimmed off to the exact length , and the
screw thread cut for the ball-head adjusting -nut (a ,
Fig. 23), this thread being 18 in . deep by 24 threads per
inch .
The next step will be to braze the pair of fork tubes
into the fork end lug d , not forgetting to slip the brake
lugs roughly into position first. These tubes again should
be left slightly longer than the finished length , as the two
pairs of forks have to be fitted to exactly the same
length , and at the same time the distance from wheel
centre to under side of fork crown (14 3.16ths ins.) must
be maintained , or the symmetry of the mudguard fitting ,
etc., will be destroyed .
Having brazed the four tubes into the two fork end
lugs, file up the slots a sliding fit to the wheel spindle, and
trim up inner and outer faces so that the nuts have a true
bearing to screw up against. Now put the wheel in posi
tion , screw up the nuts, and see how the spread of the

А
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The top fork stays being brazed up to the crown, the
real difficulty of building the whole fork up true is arrived
at. The final requirement is that the wheel shall revolve
truly centrally between the forks, and that a vertical line
drawn through the centre ofthe wheel shall coincide with
the centre line of the steering column. Or, to put it
another way, take an imaginary vertical centre line
through the entire length of the frame, such as would be
the case if it were possible to place a sheet of glass on one
edge and stand it vertically in the centre of the track of
the machine ; the extended vertical line formed by the
sheet of glass, would , if the whole of the frame structure
be true, cut through the exact centre of front wheel hub,
'fork crown , and steering column, outer ball-head socket,
seat-post tube, and centre of balance-geared axle.
Or, wbat amounts to the same thing, if the frame were
cut through by a saw in the above direction, and it were
possible to cut in a perfectly straight line , then the half
section formed would lay flat on a surface plate and touch

B
Fig . 24. - ERRORS IN CONSTRUCTING STEERING -Wheel FORKS.

fork tubes agrees with the crownpiece, that is when
looking from the frontof the machine. Set the forks, if
necessary, as near as may be by the eye ; then pin accu .
rately in position , and braze up the two brake lugs e and
f. Do all the filing up around these and the fork ends
before proceeding to braze the fork to the crown.
First of all, however, complete the upper side of the
crown by adding the stay tubes marked 107s ins. in the
drawing. Start by brazing in the upper lugs first, and
then the setting of the tubes to the angle of spread re
quired to join the crown will be facilitated if the ball.
head clip (b , in Fig . 23) be at hand ; ream the holes in
these eyes a fit to the bolt or stud ( 38 in .), putting on the
nuts to find the set of the tubes as before .
I ought to have mentioned previously that whilst the
steering -post thread was being cut in the lathe, the fork
crown plate should have been tested for being square or
at right- angles to the steering column, and it would also
be better if the i in , hole for this tube were bored in the
lathe rather than drilled ; then, this point of being square
to the crown base would te assured .

at all points, and the two sections so formed would each
present one half of the tube diameter throughout.
The building up of an ordinary bicycle front fork with .
out the aid of jigs or special testing devices is sufficiently
difficult, but this duplex motor fork increases the difficulty
of the problem by reason of the fact that no legitimate
alteration in the length of the forks can be made when
once the whole is brazed up, the only possible " setting
operation being sideway for the purpose of bringing the
wheel into the centre of the forks, whereas, in the curved
single piece bicycle fork, a slight variation of the curve
serves to lengthen or shorten the fork as may be desired .
The points and requirements will be made clearer by the
group of diagrams( Fig. 24 ). At A the forksare correctly
brazed up of equal length , but the fork ends are not equi.
distant from the centre line, hence the wheel tyre is shown
over to one side. The remedy here is that the two forks
must be “ set ” by pulling them bodily over to the left,
being, of course , heated to redness as near the crown as
possible.
In B the wheel tyre appears truly in the centre , but the
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at the sides to this circle , so that the two side faces are
equi-distant from the seribed centre or the line projected
from the V groove .
Placing the steering column in the V groove, and sliding
the fork ends forward, will prove the latter to be equi.
distant from the centre line, and also the correct distance
apart, when they just touch the two sides of the block Z.
Of course, this is only an elementary sort of a testing
block, and does not provide for finding when the forks
are of equal length, although it may be further elaborated
to do so ; but in building up a single machine the latter
point may be well enough secured by trammelling:
The forks should be sprung into the crown and tried on
this block before pinning or brazing ; then , if anything
near right, the exact length of one side is found,and it is
pinned up and brazed . Then the structure isagain placed
on the testing block and the one-fork side carefully set
true to the block , after which the second fork must be
carefully fitted so that it trammelsexactly the same length
from underneath side of fork crown to base of slot in fork

fork ends are not equi-distant from centre line, and the
tread of the tyre on ground is to one side of the centre
line ; but supposing the previous operation of setting be
performed to bring the fork ends in line, then the wheel
tyre will be over to the left, proving the left-band fork
to be longer than the other ; the appearance would then
be as C , and the only remedy would be filing out the fork
end slot of the left-hand fork until the wheel line became
central, the correct position of all points being shown
in D.
Now , filing out fork - end slots to regulate fork lengths
is not good practice , and some means must be found for
securing the work or testing the positions prior to brazing
the last joint, so that any correction in fork length may
be made at the upper end ofthe tubes , and so letting the
fork further into the crown .
In the absence of any form of jig , a very fair testing
block for this special job may be made of wood as follows :
Take a piece of 1 % -in . stuff, somewhat wider than the
distance between fork ends, and an inch or two longer

z
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than the entire front fork and steering column ; plane up
two sides of this parallel to each other ; then take another
piece of the same stuff, about the length of the steering
column, clear of the brazing socket - say, 10 % ins. ; glue
this second piece to one end of the longer piece ; then
scribe a centre line down the entire face of the raised
block and the bed, and on the glued on or raised portion
make a saw cut down this line about i in . deep ; then
with a chisel and V - plane cut out a deep V groove
sufficiently wideto accommodate the i.in. tube of the steer.
ing post, and so that this tube when laid in the groove
will be in line with the original scribed line, or truly in
the centre of the block .
Now , at the other end of the baseboard , temporarily
screw another block , 4 ins. thick and the full width of the
baseboard ; then lay a true straight rod of steel with a
pointed end in the V groove, and using the point as a
punch , make a centre dot in the far block ; remove this
block , and from the centre dot scribe a circle whose
diameter is equal to the distance between the inside faces
of the fork ends. The two diagrams in Fig . 25 willmake
clear the construction of the block, A being a plan view
with fork in position, and B a side view ; x being the
baseboard,' y the raised piece in which the angular
groove is planed, and Z the block on which the circle
was scribed . This latter block is sawn through square

end piece. This side is then brazed in , and in similar
manner set true to the block , and the fork may now be
set aside until such time as the actual wheel can be tried
in it, when , if a very slight error has been made in fork
lengths, it may easily be detected and corrected by a few
strokes of the file in the fork end slots.
In brazing up these fork sides to the crownpiece, and
in all such similar work where both ends of the tubes are
closed , a tiny venthole about 1-16th in . should be drilled
on the inside of the tubes, otherwise the steam and gases
formed inside the tube may be the cause of an accident,
or, at any rate, mar the work by preventing the flow of
spelter, or causing the tube to swell up just at the moment
when the joint is being run .
Fig . 23 is self-explanatory ; it shows the ball head in
section and principal dimensions. a is the head-adjusting
ring, threaded 24 to inch ; b the head clip lug, drilled and
reamed for y8 in . bolts. c is the hardened ball race : four
of these all alike will be required ; they should be cut
from tool steel bar, though with this there will be great
danger of cracking in hardening, and, if procurable, it
would be better to use a lower carbon steel - say, what is
known as 60. or 65-point carbon ; this will prove hard
enough by simple quenching and with litile fear of
cracking.
d are the balls 5-32nds in . diameter ; e is the outer ball
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head tube, 1 3-16ths ins. diameter by 20 gauge ; f the
the liner
steering column, ! in . by 20 gauge ; and
brazed into f ; h is a 5-16ths in. hole drilled through
crown for mudguard bolt ; i is the centre line of crown
base and corresponds with c in Fig . 22.
The bore of the hardened ball races will be i in . full,
just large enough to slide loosely over steering columns.
They should be turned a good fit on the outside to the
recesses bored for their reception in the various lugs, and
finally soft-soldered or sweated into position at thelowest
possible heat.
( To be continued. )

Model Yachting Correspondence .
( The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume if desired , but the
full name and address of the sender should invariably be
attached, though not necessarily intended for publication .
Communications should bewritten on one side of the paper only.)
My Model Yacht, " Sunbeam . ”
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-I enclose a photograph of the yacht
Sunbeam , which I have not long finished building, from
the lines given in your April, 1900 , issue. She is built

I think that the majority , if not all, of the letters on
the subject tend to denounce the 6000 Rule as breeding
unshiplike boats. The only points in its favour seem to
be that boats built to it are much easier to handle than
those with large sailspread and heavy displacement - and
vested interests. Any tax on sail area tends to prevent a
boat being sailed to its full power, and so should not be
brought into the measurement at all.
I like Mr. N. Smith's rule , 3-5ths LWL + B + D ,
but should think it would produce beavy boats. If the
rule were 3-5ths LWL + B + D + W (weight in lbs. ),
with , say, 10 as a divisor, would not this put a check on
the heavy and deep fin models ? A 5 -rater would
measure about 5 tons, a 10 -rater about 7 tons, and a
20 -rater about 9 tons — I think .
Of course, vested interests play a large part in prevent .
ing the alteration of an old rule, but I think the above
rule would allow , of course , at a slight disadvantage to
them , most, if not all , of the present-day raters to com .
pete with a good chance of success. I hope someone will
be good enough to point out the faults of this rule.
An attempt is being made to start a model yacht club
here, sailing 1. and 5 -raters, 6000 Rule .
We hope to be able to arrange an inter -club match
with the Salford M.Y.C. - Yours faithfully ,
F. B. PETRIE , Hon. Sec., R.M.Y.C.
4, Grandidge Street, Rochdale.

Model

THE MODEL YACHT, “ SUNBEAM .”
from a piece of poplar, and is 3 ft. long,by 934 ins. beam .
The fins are mahogany. The bottom is painted copper,
the top white, and a smallmahogany beading round the
edge of the deck makes a smart boat. I hope this may
be some encouragement to young model yachtsmen like
myself. I am nearly thirteen . —Yours truly,
Cheltenham .
W. LITTLEY.

Measurement Rules .
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -I have been much interested in the argu .
ments in favour of the various model yacht measurement
rules, which came to such an indefinite conclusion last
year. Please excuse my bringing the matter forward
again .
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Yachting Notes .

( The Editor will be glad if the Secretaries ofModel Yacht Clubs
will keep him advised of all doings of interest suitable for
insertion in this column.
'HE Port of Plymouth Model Yacht Club opened
the yachting season in theWest with a cruise on Sat
THE
urday, April 27th , open to all classes. Seven boats
took the water, and starting just off the club rooms on
West Hoe Pier, cruised in company around the Sound in
a fine N.N.E. breeze. Several new sets of sails were
stretched , including spinnakers, which augurs well for the
club this season in its fight to retain the championship
of the West, an honour which was won at Brixham last
year. The first series of races for 20 - raters takes place
on Saturdays, May 11th and 25th , and June 8th . First
series for 10 -raters - June 15th , 29th, and July 13th .
Races for tbe best three boats to be sent to Dartmouth
to compete for the Western Counties Challenge Cup,
on June 22nd, July 6th , and 20th . Second series for
20-raters on August 17th , 31st, and September 14th .
The prizes are presented by Lord Chas. Scott, K.C.B.,
etc., Sir J. Jackson, G. F. Watson, Esq ., and J. Ricke
ard , Esq.
*
The 1901 fixture card of the Glasgow M.Y.C. shows
twenty-three races on dates varying from April 20th to
October 19th , and the boat scoring the highest number
of points during the season will win the “ Thistle ”
Challenge Cup, presented by Sir James Bell, Bart. The
Hon. Commodore is G. L. Watson , Esq., while the post
of Commodore and the Hon. Sec. are filled by Mr. D.
McNicol and Mr. Wm . Reid Birrell in the senior club ,
and by Mr. D.G. Lindsay and Mr. Wm . R. Fleck in
the junior club. #
No fewer than nine new boats have been measured by
the Paisley M.Y.C., so that some interesting racing will
take place during the coming season,
The 10 rater
is the most popular class of boat with the members,
but there are also a number of 5.raters and 15.raters.
The season lasts till September 28th , and a good selection
of prizes are to be competed for.
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How to Build a Model Caledonian
Railway

Express Locomotive ,

“ Dunalastair No. 3."

By E. L. PEARCE.
( Continued from page 206.)
LONGITUDINAL section and a plan, showing
A
the general arrangement of the engine, are given
in the accompanying drawing , Plate V.
The barrel of boiler is from a piece of seamless copper
tube, 3 % ins. inside diameter, 1-20th in . thick, and 9 ins.
long. The inside and outside firebox plates are made
from the samethickness of sheet copper, except the tube
plate , which is full 1-16th in . thick . The ends of the
3 /4 -in. tube should be trued up in the lathe, and centre
lines scribed along its length at exactly opposite points,
or on the vertical centre line of the boiler. The centre of
the dome is 54 ins. from front end, the hole being
1 %8 ins. diameter, a strengthening ring of sheet brass
1-16th in . thick , 24 ins. diameter, being rivetted to the
inside. At the underside of the barrel, next to firebox , a
piece is cut away 11-16ths in . each side of centre line,
where the throatplate is rivetted to the barrel at A ,
Fig . 31.
The outside firebox or wrapper plate is 438 ins. wide,
and 1498 ins. long. Scribe a centre line across the short
way and mark out position of safety valve 2 % ins, from
back end of plate ; then bend it to a good fit about three
quarters round the outside of barrel as shown in section ,
Fig . 23. A lapped joint is made 5-16ths in . wide . Mark
out rivet holes 38 in . apart all round for 3-32nds.in . rivets,
and see that the centre lines coincide before rivetting up.
The throat plate can be made from a piece of copper,
about 34 ins, square, and the backplate will require a
piece 6 % ins. by 458 ins., including fanges. The reader
is referred to the chapter on plate flanging in “ Model
Boiler-making ” for further particulars.
The boiler is supported at the firebox end by two
brackets, 1/2 ins. long and 38 in . deep , rivetted to the
sides of firebox where shown in Figs. 23 and 31 ; these
rest on the frames, and the boiler is held down by a strip
ofbrass screwed to side frames and overlapping the lower
flange of bracket, as shown in Fig . 23, Plate IV . The
plate forming the top and sides of inside firebox will be
11 % ins, long and 43 ins. wide at each end , and reduced
to 41 ins. wide at the centre portion forming the top of
firebox. This plate is to be bent to the shape shown in
section, Fig . 23.
The tubeplate should be made from a piece of 15-gauge
sheet copper, 5 ins. by 3 % ins., the backplate being
1.20th in . thick and 456 ins. by 372 ins. These can be
flanged over a block of hard wood cut to the correct shape
of inside firebox , allowing for thickness of flange. The
inside firebox when rivetted up should measure 4 ! 1.16ths
ins. deep at front, and 4 5-16tbs ins. at back ; it would
be advisable to have the joints brazed or silver soldered .
Now set out the holes for the ten 72-in . tubes, as shown
in section, Fig. 23 , a full } in . being allowed between
each tube. They should be drilled and reamed out to
12 in . bare, the corresponding holes in smokebox tube
plate being /2 in . full diameter. The tubes will be about
9 ins. long, the ends to be annealed and reduced at one
end, and enlarged at the other by light hammering to fit
the holes in tube plates. The projecting ends of tubes
should be flanged over and soldered.
As the top of firebox is widened out to take in the tubes,
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it will not pass the lower part of outside box , so it will be
necessary to put the firebox in place from the end before
the end plate is fixed, the latter being secured by screws
from the outside, a strip of 4 in . by 1. 16th in . brass
being soldered to inside of flange, to give a better hold
for the screws.
The foundation ring and firedoor ring may be cast in
brass % in . deep and 3-16ths in . thick, and filed up to
fit accurately the spaces between inside and outside fire
box. They should be fixed to the inside box first by
several rivets, then clamp the box in position and drill
the rest of the holes through from the outside. Before
putting together, first tin all the parts that will require to
be soldered to make a steam -tight joint. Stays should be
put in where shown, made from % in . brass or copper,
Those supporting the top of firebox should be screwed
into the outer shell from the inside ; extra thicknesses of
1 • 16th in . brass , about in . square, being soldered to the
outside where the stays come through, to afford a better
hold for the stay.
The front tubeplate is a brass casting with a fiange all
round about 4 in . deep, to fit outside the barrel, the
plate extending below the boiler, with a flange to rest on
the top of cylinders. The plate should have an average
thickness of 3-32nds in , increased to 3-16ths all round the
outer edge, and where the steam -pipe passes through at
top, and at two points on each side, shown in the section
of smokebox ( Fig . 22 , Plate IV ). The pattern should be
made about 1-32nd in . thicker all over, 4 3.32nds ins.
across, and 4 15-16ths high , the finished dimensions of
casting being 4 ins. across and 4 13-16ths high .
Screw the casting to a wood faceplate, through holes
drilled in correct position, for steam - pipe and the two out.
side tubes, and turn up the flange to fit the outside of
barrel accurately , and reduce it outside to a thickness
of } in . Take the plate off, and turn a groove in the
wood, in which the flange will fit without shake, and
secure with screws, as before. Then take a light cut
across outside flange to reduce it to 3-16ths in , thick , and
with a tool fixed in slide-rest turn down the outside to
4 ins., diameter to the points where the plate diverges
from the circular. This may be done by turning the face
plate backwards and forwards by hand . The rest of the
work can be done by filing.
The smokebox can be made from sheet brass about
1.20th in . thick , and instead of being rivetted to the tube
plate , it is attached to a separate flange, 4 in . wide and
in . thick , bent to the same shape as the outside of
tubeplate with four bosses rivetted on to correspond in
position to those on tubeplate , the latter having %s in .
studs screwed in , by which the smokebox may be fixed
to the boiler. It can then be easily detached for fixing
steam and exhaust pipes. The front plate of smokebox is
made from 1-2oth in . sheet brass widened out at the base ,
as shown by Fig . 22, Plate IV . An opening 27s ins.
diameter is turned in centre for smokebox door, a ring
2 % ins. inside diameter being rivetted to inside for the
door to shut against. The plate is fixed to smokebox by
rivetting to a strip of brass & in . by 3-16ths in . bent to fit
round the inside.
The door may be hammered out of a disc of 1-20th in .
sheet brass, annealed , or spun up in the lathe.
The lower part of front plate is fixed to an L -shaped
casting which rests on the top of cylinders.
The steam dome is made from two castings, it ins.
diameter, the lower one being screwed or rivetted to
boiler, and the upper onescrewed to lower casting by the
turned Aanges. In the top of dome a hole is drilled and
tapped for a 38 in . plug, by which the boiler can be filled
with water.
( To be continued . )
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For

the Book - shelf .

(Any book reviewed under this heading can be obtained from The
MODEL ENGINEER Book Department, 6, Farringdon Avenue,
London , E.C., by remitting the bublished price and cost of
postage. ]
GLUE , GUM , PASTE, AND OTHER ADHESIVES. No. 32,
" Useful Arts and Handicrafts ” Series. London :
Dawbarn & Ward, Limited, 6 , Farringdon Avenue,
E.C. Price 6d. Postage id.
This little book is a useful one for readers of THE
MODEL ENGINEBR. It is full of instructions and recipes
for the making of all kinds of cements and other adhe .
sives, suited for sticking together a variety of materials,
and should be indispensable to the handy man .
A HANDBOOK OF PYROGRAPHY. By Mrs. Maud
Maude. London : Dawbarn & Ward , Limited, 6 ,
Farringdon Avenue, E.C. Price is. net. Postage 2d .
Readers who are interested in the art of " Poker-work ,”
or Pyrography, will find this a very clear and practical
book on the subject. Poker work has not attracted a
very large army ofamateurs, but the ranks should receive
a very fair number of recruits as a result of Mrs. Maude's
little volume. We are not concerned to vindicate the
right of pyrography to a place amongst the “ arts,” as
those who are specially interested will certainly not trouble
about other people's opinions on this subject ; but we can
say the present handbook is a thoroughly practical and
explicit one. It has the advantage of numerous original
illustrations.
THE COMMERCIAL APPLICATION OF ELECTRICITY.
By C. E. C. Shawfield , Borough Electrical En
gineer, Wolverhampton . Issued by the Corpora
tion Electricity Department, Commercial Road ,
Wolverhampton .
A most commendable attempt is made by the Cor .
poration of Wolverbampton to interest the citizens of
that town in the uses and applications of electricity . To
that end , the Borough Electrical Engineer, Mr. C. E. C.
Shawfield , has compiled the present work , which gives
some practical information with regard to electric light
ing, heating, cooking , and electric power as applied to
motive purposes. The statements as to costs and gene
ral information are, we think , very fairly put, showing
clearly, the advantages of electricity as compared with
other light- and power-producers ; and, while it is not
claimed that the mysterious fluid " is in every way
better, it is pretty obvious that there is still a large field
of usefulness open to the electric current. No charge is
made for this well-printed book , which is intended
primarily , as already hinted , for the possible customers
of the Wolverhampton Corporation Electricity Works.
RAILWAY MEDALS AND TOKENS. By G. W. J. Potter.
Brighton : W. C. Weight, 76 , Ship Street. Price
Is. 6d. Postage id .
This brochure forms Volume I of the Railway Club
Library , and is a well -printed pamphlet of interest to
railway men and those who make railway matters a hobby.
A number of collotype illustrations of medals and tokens
enrich the text, which is concise and to the point.
VERBAL NOTES AND SKETCHES FOR MARINE EN .
GINEERS. By J. W. Sothern . Second edition.
London : Whittaker & Co. Price 35. 6d. nett.
Postage 3d.
Candidates studying for the First and Second Class
Board of Trade Examinations for marine engineers will
find this an admirably arranged volume, thoroughly up-to
date and concise , besides being complete in its scope. As
to the latter, a glance at the section headings will suffice
to show this point ; they include divisions on boilers,
engines, engine room appliances, notes on materials and
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items of general importance, the indicator, & c. The sec
tion devoted to water-tube boilers describes the principal
features of both the “ Belleville ” and “ Babcock and Wil.
cox " types, and explains the chief advantages which are
claimed for water-tube boilers over those of the ordinary
Scotch pattern. The division dealing with refrigerating
machinery is a good one. We note in this connection a
slight error (page 154, line 6 ), where it is unintentionally
stated that water boils at 250 degs. F. at atmospheric
pressure . Obviously this is intended to read twice atmo .
spheric pressure or 30 lbs. absolute .
EXPERIMENTAL ENGINEERING. Vol. II : Testing and
Strength of Materials of Construction. By Wm . C.
Popplewell, M.Sc. , Assoc.M.I.C.E. Manchester :
The Scientific Publishing Company. Price ios. 6d.
nett. Postage 5d.
This is the companion volume to Professor Pullen's
work on Engine and Boiler Testing which we noticed in
a recent issue, and we are glad to say that it is worthy of
an equal measure of commendation. It contains some
thirteen chapters covering the following branches of the
subject :-Mechanics of bodies under the test loads ;
testing machines ; auxiliary measuring appliances ;
testing operations for tension, torsion, shearing, and
bending ; recording apparatus ; tests of wires, fibres ,
chains, struts, pillars, vitreous materials, and timber ;
phenomena exhibited by samples under test ; and strength
properties of the principal materials of construction. The
illustrations are numerous and good, and the whole book
is produced in excellent style. It will, undoubtedly , form
an admirable text-book for use in engineering laboratories
as well as a valuable reference companion to consulting
and manufacturing engineers.
Workshop

Wrinkles

and

Recipes .
(The Editor will be pleased to receive for this column practical
wrinkles and recipes which readersmayhave found useful. In
allcases itshould be clearly stated if theinformation is original
or not,and in the latter case the source should be mentioned .
Original itemswill have the preference for insertion.]
Liquid Glue. - A fine liquid glue may be made by
dissolving French glue in glacial acetic acid till of a suit
able consistency.- " PEOPLE'S FRIEND.”
To Prevent Tools , Models , & c ., from Rust
ing . - Rub them over with paraffin oil in which paraffin
wax (finely cut up ) has been dissolved .
Annealing . - Annealing is a process for allowing the
particles of which a metal is composed and which have
become strained or brittle, to return to their normal posi.
tion . Steel can be annealed by heating it to a blood - red
covered anneal
heat, and allowing it to cool slowly in
ing oven or box, the box being filled with unslacked
powdered me, which retains the heat for a long time.
Brass, copper,and gun-metal may be annealed by heating
to a blood-red, and then plunging into cold water. HARRY J. C. WOODRUFFE .
A Polish for Aluminium . - A mixture of i part
of stearic acid , 1 part of Fuller's earth , and 6 parts of
tripoli (well and finely- ground infusorial earth ), is an ex
cellent polish for aluminium , and may be used either in
hand or machine polishing . A mixture of vaseline and
paraffin oil is an excellent application for protecting the
surface of the metal. To give aluminium a natural pure
white colour, dip the article in a strong solution of caustic
soda or potash , and then into a bath of 2 parts of nitric
and 1 part of sulphuric acid ; thence into pure nitric acid ,
and, finally , into vinegar and water. Rinse in running
water, and dry in hot sawdust. Burnish (if required ) with
a blood-stone burnisher.— “ CANADIAN DRUGGIST."
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Editor's Page .

WEquite expected that the interesting suggestion
“ A. L. B.” ( Ilford), would have brought us a
variety of expressions of opinion ; but so far we have
only received one letter on this subject, and that a very
brief one. It is from Messrs. Drake & Co., of Bradford,
who write : - “ We note your correspondents views with
regard to the ' Dunalastair ' model loco castings. He
estimates the total sale per firm at a few sets only, but
we are selling on an average five sets per week, Pres .
sure ofwork prevents us from answering this reader as
fully as we should like, but we would point out thatmore
competition takes place under the present conditions than
would be the case if the sales were restricted to one firm ,
and the open competition now prevailing compels a firm
to keep up the quality of its goods.” We should be glad
to have the views of other readers or advertisers on this
question
Our notes on the explosions of model boilers have also
failed to bring any correspondence on this subject; but it
is possible that this is due to the fact that such explosions
are almost unknown . At any rate, as we have already
stated, no instances have come within our experience,
and most of our readers may be similarly situated . If
any cases are known , however, we should be glad to hear
of them .
“ T. P.” (Edinburgh ), writes : - “ Allow me, through
the medium of the columns of your excellent paper, to
make known a desire which I feel sure is shared by a
number of your readers. I have for some years now
bought numerous catalogues, and have spent hours look
ing into model engine-makers' windows, and have never
yet seen amongst all the fittings, & c., exhibited,
the most useful of any - namely, the
governor.'
In my opinion , there is nothing that adds so
much to the finished appearance of a 'working
model,' as a well-designed combined stop -valve and
governor. Might I, with due regard to the claims of one
of your advertisers, ask you to turn to the back of the
cover of THE MODEL ENGINEER of May ist? You
will see an illustration of a nicely designed 'overhung
cylinder' steam engine of the Tangye pattern, with com
bined stop - valve and Pickering governor. If you cover
up the governor and stop valve on the illustration,
the appearance of the engine is very much altered . To
crown everything, there is an intimation that ' castings
do not include governors.' Perhaps some of the firms
advertising in your columns may deem it worth while to
give this matter the attention it deserves.”

Some of our readers may be interested to learn that a
new technical organisation has recently been formed
under the title of “ The Craftmen’s Club.” Its object is
to enable readers of various technical papers to meet per
sonally ; to form a technical library ; to facilitate the
acquisition of information in case of minor technical diffi
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culties in perfecting and finishing work ofdifferent sorts ;
to encourage the undertaking of useful hobbies, to lessen
their expense , and to increase their usefulness. Lectures
and demonstrations are to be arranged, and an effort
made to take premises for the sale of work . Full reports
of proceedings will be obtainable. Representatives are
to be appointed in various towns, and a staff of experts
and advisers appointed as the Club develops. The sub
scription is 2s. 2d. quarterly. The secretary is Mr. W.
J. Moseley , 19, Broad Street, Birmingham , who will be
pleased to hear from those interested in the movement.

“ Volt-Amp” (Guernsey) sends us the following kindly
letter of appreciation : - “ I should like to again express
my humble appreciation of THE MODEL ENGINEER.
Your last three numbers have been literally chuck '
full of information of interest to every ' ' canic ' and pot
terer in electrical and mechanical science. You have
made such a step in the fortnightly issues that I am look .
ing forward to a weekly issue at no late date, and I hope
you may see your way to do so, as I fancy I echo the
desire of the majority of your readers, altbough, perhaps,
steady advance is better than a few jumps and a long
stop. Your Private Sales ' column has been to me
better than many advertisements which I have had in
other papers at three times the money . Why, I
cleared out three or four articles in my workshop
within a few days of the advertisement being put
in paper, and buyers were gratified, too . Your issue
of March 15th , gives twomagnificent photo reproductions
of spark discharges of a Wimshurst machine, and these
are splendidly printed ; and real photos , I fancy, appeal
farmore to one's fancies than words or sketches, although
all are invaluable in THE MODEL ENGINEER , as all its
readers are only waiting to absorb advice, like a blotting .
pad does ink. ”
New

Prize

Competitions .

Competition No. 15. - We offer a prize of £ 2 25.
for the best DESIGN FOR A MODEL ELECTRIC LOCOMO .
TIVE. The size and type of the model are left to the
competitor's discretion , but it is not intended that the
supply of electricity should be carried either by the loco .
motive itself or by the train it pulls. A complete set of
dimensioned working drawings are required , together
with a description of the details of the model and the
most important points to be observed in its construction .
The drawings should also show sufficient of the track to
illustrate clearly the method adopted for collecting the
Though not essential, a photograph of the
current.
finished model should be sent if possible. The last day
for sending in entries is July 31st.
Competition No. 16. - We offer a prize of £ l is.
for the best article on “ HOW TO MAKE AN ELECTRIC
Night Light.” Complete working drawings of the
arrangement are required, together with a description of
the method of construction . The necessary current should
be supplied by primary batteries and not by an accumu.
lator." The last day for sending in is July 15th .
The usual general conditions will apply to both the above
competitions. ( See issue of January 1st, 1901. )
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Practical Letters from

Our

Readers ,

[ The Editor invites readers to make use of this column for the full
discussion of matters of practical and intual interest.
Letters may be signed with a nom -de- plume if desired , but the
full name and address of the sender should invariably be
attached, though not necessarily intended for publication .]
Piston Valve for Double - Cylinder Engine.
TO THE EDITOR OF The Model Engineer .
Sir, -Re design of “ R. L. S.” (Glasgow ) in the Feb
ruary 1st issue, for one piston valve for two cylinders in
the Turbina's engines. As “ E. O. C.,” of Manchester
(March 15th ) points out, it would be very difficult to cut
OB

To amateurs not possessing a lathe this makes a serious
difference, because they cannot afford the fnished article,
and if they buy the rough casting the prices for the neces
sary boring and machinery are rather too high. We
know it is possible to obtain a set of castings balf finished ,
such as ports cut and valve face-planed ; but all lathe
work is left for the poor purchaser. Why ? Apologising
for taking up so much of your valuable space,-Yours
very sincerely,
" FIELD -MAGNET ” AND “ ARMATURE .”
Deal.
Suggestions for Model Steamer Builders.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , - Just a few lines in regard to model
steamers. How many readers havemodels in which the
engine, propeller shaft, and propeller are all on an incline,
as per sketch Fig . 1, to enable the screw to be in deep
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the steam ports out square inside the valve chamber. By
making a joint through the middle of the valve chamber ,
and having a {flange on each side, the ports could be cut
first, then the valve could be sweated and bolted
together and bored out. I herewith enclose sketch of
section through valve chamber . - Yours truly,
Gloucester.
C. G.
An Engine Worked by the Sun.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -Kindly permit me to call your attention to
a slight error which apparently has crept into your interest
ing paragraph respecting “ An Engine Worked by the
Sun ," page 206 , No. 48. I allude to the final sentence
thereof, reading : — “ According to newspaper accounts ,
the all-day average work performed by the engine is
1,400 galls. of water lifted 12 ft. per minute, which, if
correct, is at the rate of 4 h..p . "
Assuming theweight of the water to equal 10 lbs. per
gallon, I think you will find that the rate of work done is
1400 X 10 X 12
5'09 h..p . Probably, however, the
33,000
ultimate mechanical efficiency does not exceed 80 per
cent., so that the indicated power of the engine may be
about (5'09 x 80 ) = 100, equals , say, 4 b..p.
Possibly you will consider this worth making a note of
in an early issue, as the “ slip ” might be the means of
misleading beginners, who, “ hungry for knowledge,”
were using the figures given as a basis in working out
little enterprises of their own. - Sincerely yours,
Wealdstone.
D. W.GAWN .
Engi
ne Castings .
The Prices of Model
TO THE EDITOR OF The Model Engineer .
SIR, - Having noticed letters in your valuable book
lately re the high prices of model steam engines, we would
like to say a few words on the above subject. Wewould
like to know what is the cause of the great difference in
the price of castings and the finished article. How is it
that it is possible to obtain a finished set of dynamo or
motor castings, all ready for screwing together, at a price
exceeding only by a trifle the price of a rough casting ?
Yet one hardly ever sees a steam engine all ready for
screwing together at a moderate price. It seems only
possible to obtain the rough casting or the finished article .

FIG . I.
enough water to work properly ? Do you think it is good
for the engine to work thus ? I don't. Also , as far as I
know , the best engine to put into a model to keep the
weight down is one in which the cylinders are at the
bottom and the crankshaft above, just opposite to the
ordinary style. In this case there would have to be some
gearing to drive propeller.
Now , as to my method of doing same. You put your
engine (either style) in the boat just where you want it
(and level ), also your propeller with a short tailshaft , on
which is a tube-bearing of ample length (also level). About
i in . (one inch ) from end of engine crankshaft and pro
pellor tailshaft holes are made ; these two are connected
by & small diameter spring , with the ends nicely tucked
into the holes, as per sketch Fig. 2 . This forms a
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FIG . 2 .
flexible shaft, and works very well. If the distance
between the two shafts is great, one or two supports
(Fig . 3) can be put between , the hole to be of larger

FIG . 3.
diameter than spring . This does away with the long
shaft and its attendant bearings, also the trouble of level
ing up , & c., which has to be done carefully to prevent
shaft binding and holding the engine back . If this is not
good enough , why not have a couple of Hooke's joints
one on engine shaft, and one on propeller tailshaft ? If
any reader tries either of these methods, I should like to
know his opinions of same through The Model ENGI
NEER. - Yours, & c.
“ DRAUGHTSMAN ."
Accrington .
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Mr. Greenly's Model Loco.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , —I have to thank Mr. Percival King for his
very favourable comments upon this design for a model
loco. I think he has not quite understood the arrange.
ment of cylinders shown, which arrangement was espe
cially devised to facilitate the usually troublesome opera
tion of valve setting. The method of setting the valves
of this loco is as follows:-Presuming the eccentrics are
correctly placed on the axle, the eccentric rods of exactly
the same length , and the curved link of proper radius,
the only thing remaining to be done is to place the valve
in its right position upon the spindle. To accomplish this
one cylinder is taken off and the valve removed ; the valve
requiring setting then being visible , the milled nut on
the spindle can then be turned with a pointer until the
valve allows the same amount of opening to each port.
The cylinderwhich was removed is then put back and the
other taken off,theoperation ofvalve- setting being repeated
for the second side. The taking on and off of cylinder,
if properly made, does not upset the setting of the valve.
H. GREENLYS
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tain , depending wholly on the blower, and therefore is
not to be recommended .
Knowing that several gentlemen are building 24-gauge
locos to the published design , and to save them future
trouble, I write this letter. The question then is, what
will make the engine steam with the ordinary spirit lamp,
and the only answer, have plenty of effectual heating
surface .
I have, together with others in the light of experience,
come to the conclusion that a number of Alue tubes of
comparatively small diameter, and made of very thin
metal, are the most efficient arrangement, considering
the limit of heat given outby a spirit lamp.
The drawing enclosed shows alternative modifications
recommended , and I shall be glad of comment upon
them .
I further recommend the adoption of a superheater,
and the lagging of the cylinder and connecting steam :
chest with felt under a tin casing. Kindly excuse great
HENRY GREENLY.
length - Yours faithfully ,
London , W.C.
PROPOSED
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It is important that the milled nut should be a tight
fit on the screwed spindle, or it will run out of place,
and as I have experienced this trouble I think, as an
additional safeguard, this nut should be sweated on to
the valve spindle. The valve buckle shown in answer
to Query No. 3,521 (May ist) would be an improvement
in this respect, but the cylinder would have to be lifted
off the studs every time it was required to adjust the
buckle.
The valve should, in my opinion , always be in sight
during the operation of setting, and the impossibility of
this is the common fault of the slide-valve cylinders placed
on the market. Model makers, kindly note .
Since my design was published I have had experience
with the method of firing ; I have found that the
methylated spirit vapour,although giving an intensely fierce
flame, is very erratic in its conduct. At first I thought
this was only due to the very small loco to which it was
fitted, and having to discard for this reason the ignition
wire and Bunsen's, the flame used to “ pop out” every
few minutes. I tried pilot lights, but to no purpose.
Thinking that perhapsthe arrangement would do better
on a slightly larger loco , Mr. Pearce very kindly fitted
the arrangement to his engine. With this engine the
Buusen and ignition wire was possible , and therefore the
burner kept alight much better. It was found , after ex
haustive experiments, that although the heat developed
is infinitely greater than that given out by ordinary spirit
lamp, the whole arrangement is troublesome and uncer.

The Proportions of Model Steamers.
TO THE EDITOR OF The Model Engineer .
Sardonyx ” pro
SIR , - I think I see why the design
posed differs so much from practice. He took no boat
as his prototype , neither did he deduce the general pro
portions of the river steamers, but evolved the design
from his own fertile brain .
In his letter he states that he does not know the depth
of certain steamers, whose length and breadth he cites as
examples of current practice, neither, presumably , does
be know their draught. Furthermore, the boat he is
building and the design proposed in The MODEL ENGI.
NEER of February 15th differ enormously in proportion of
beam to length ; in the first case it is 94 beams to the
length, and in the second only 7. Of the examples he
cites, Glen Rosa is 8 and Jupiter 8'2 . These vessels were
built at Clydebank, where they have always had a fancy for
beamy boats, and they are broader in proportion than any
other paddle boats built on the Clyde or elsewhere, so
that 7 beams to the length is quite outside practice.
With regard to depth , Glen Rosa is 9 ft. 6 ins., or
I-21st of her length , and Jupiter io ft. 6 ins. , or 1-22nd
of her length ; the proposed boat is only 1.13'4th ;
here again a great departure from practice. On none of
the Clyde steamers does the draught exceed 6 ft. 6 ins.
Glen Rosa draws 6 ft., or 1-33rd of her length , and
Jupiter 6 ft. 6 ins., or 1.35th of length ; the proposed
boat draws 238 ins., or 1-22nd of her length ; here again
much too great.
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The Glen Rosa is the most favourable boat “ Sar
donyx " could have quoted , being one of the shortest and
also the beamiest boat on the Clyde (in proportion to
length ) ; but even taking her as a type, his boat exceeds
the correct beam by 13 per cent., the depth by no less
than 80 per cent., and the draught by 53 per cent. In
fact, the depth and draught are much greater than in any
of the cross-Channel steamers. Surely he will see that
the title “ Light Draught ” is utterly ridiculous as applied
to his model ! The more modern boats than Glen Rosa
are all narrower than she is, and therefore tell against
“ Sardonyx.”
In his experiment of twenty years ago it is evident that
his weights were too high , and that the centre of gravity
was above the meta -centre. This might happen in any
modelif due care were not taken. Increasing the beam
and draught will, of course, enable the centre of gravity
to be brought down, and so make the boat stable ; but
that there is no need to do this is shown by the fact
that there are numbers of T.B.D.'s with a proportion of
length to beam of 10 to 1 . These vessels, too , have in
verted engines.
The vessel is stated to be “ a model of a passenger
steamer to be found on the Firth of Clyde, ” & c . In my
opinion a model of anything should conform as closely
as possible to its original; and I maintain that one which
diverges to so great an extent as does the one under dis
cussion from the real thing is, as a model, worthless.
It does not represent the thing it is supposed to .
As with most of the other steamers for which designs
have been published , no attempt is made to design the
hull, but each one is left to “ make the after -run to the
stern in nice sweeping curves." Could anything bemore
indefinite than this ? It reminds one of the boats one
made in the junior formsatschool, and is utterly unworthy
of a scientific journal. Ido not think “ digging out ” a satis
factory method of making a boat, but would prefer (if the
boat is to be made of wood) building it in layers, each
of which could be accurately cut to template and after.
wards the whole pinned and glued together, with a few
ribs to stiffen it if necessary. In my first letter I did not
state - nor do I think it can reasonably be inferred — that
all parts should be to scale. I referred to length , beam ,
depth , and draught only ; but I do think that the wood
and metal shown is, in most cases, of excessive thickness .
Of course , it is an understood thing that engines and
boilers are impossible to reproduce as in an original, and
no one attempts it, as a rule ; also it is impossible to
make a model paddle steamer run at the correct speed as
deduced from type; it would necessitate running the en
gines at 200 to 300 revolutions per minute , a rate which
no wheels could possibly stand , so that “ Sardonyx ” is
quite right in making no attempt at speed.
The statement about the Waverley and her certificate
is quite correct ; but as it applies equally to all the plea
sure boats, it cannot be adduced as an argument.
My criticisms have not been tendered in any carping
spirit, but in the hope that they will lead to a great im
provement in the design of so - called model steamers, the
majority of which are quite unworthy of the name, and
that we shall see boats that will compare with the splendid
models of the railway locomotives which are turned outby
amateurs - models which are, to a great extent, faithful re
productions of their originals. But it must be clearly
understood that it is not so easy to build a steamer, as
after the length, & c., have been decided upon , the
weights must be so proportioned that the vessel floats to
a pre-determined draught. This needs a great amount of
calculation and experiment, but I venture to say that the
result will well repay the time and labour spent upon
S. B. FROUDE.
it. - Yours truly,
Bristol.

June 1, 1901.

TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-Asan independent observer, I should like
to say a few words with regard to the controversy anent
model passenger steamers.
Mr. S. B. Froude must have a very poor opinion of our
worthy Editor if he imagines he would insert such trash
as he makes “ Sardonyx's ” article appear to be. Is it
not better to have a workable model which approximates
to the original than to have a boat built strictly to scale,
which will be swamped in the least " sea," besides
having sides and decks of the thickness of notepaper ?
Would it not have been better, also, for Mr. Froude to
point out and remedy the defects of the design in a
friendly manner, instead of writing such a sentence as
that which opens his letter ?
Mr. Froude has had experience in these matters, judg .
ing by his previous letters to your paper . What we
want is practical advice , and not a series of recriminatory
letters, from which no good can come. Therefore, letMr.
Froude give us his idea of the matter, so that we can
judge the thing fairly from both points of view . - Yours
A. BOOKER .
faithfully ,
Fleetwood.
A Feed -water Apparatus for Model Boilers.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -I enclose a sketch of a method I have
thought of for refilling small model boilers while under
steam , thus saving the bother of stopping the engine and
burning one's fingers. In the drawing X is a cylinder of
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metal (stout brass tube) having seven tubes soldered in
through which the exhaust steam passes, thus warming
the water in the heater. When the two taps A and Bare
opened the water will fall until it is the same level in both
boiler and heater. The apparatus would work better if
the heater X were placed higher than the boiler. When
the boiler has been reblled and the taps closed, more water
is put into the heater through the screw stopper O. By
the time the boiler requires refilling the water in X will be
hot again . It must be remembered that the vessel X will
have to stand nearly the full boiler pressure. --Yours
- CHEMICAL.”
truly,
Kirkstall.
Electric Alarm Clock .
TO THE EDITOR OF The Model Engineer .
Dear Sir ,-Doubtless some of your readers are going
to, or have made electric alarm clocks. The following
manner of making the connections will give many advan
tages, especially for winding up , as the clock is quite free
to bemoved . Instead of putting terminals at the top of
the clock , place them at the bottom , and use them as
legs, one of which and the connection to it must be in
sulated from the clock itself. The terminals are con
nected up inside the clock , which stands upon two in
sulated copper plates, to which are fixed terminals. The
plates can be let into a wooden base . -Yours truly ,
W. R. M.
Watford .

June 1, 1901.
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How to “ True ” a Grindstone.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , —Many readers, no doubt, possess a grind
stone, which , through some reason or other, becomes out
of truth, and gets a bad surface. It will, perhaps, be of
interest to such readers to know how to turn the stone
up true . This can be done very effectively by using a
piece of iron piping as the tool for turning, varying in
diameter according to size of stone. The grindstone is

Shape of
end ot, pipe
whilst
grinding

S.C.C. wire on the same core, but in different directions ;
D is a brass frame on which the arm carrying the flag E
and the permanent magnet N , S is suspended on centres ;
Pi is the ordinary push for ringing, and P2 is the re
placing push , which can be fixed in any convenient place
near the indicator. The action is as follows : When the
push Pi is pressed the current from the battery traverses
the bell and the indicator coil A , thus ringing the bell
and magnetising the core C , which repels one end of the
magnet N , S , and attracts the other, thus bringing the
flag E opposite a hole in front of the indicator, and
showing which push has been pressed.

E

P1

set in motion, the tool or pipe is pressed against it , being
held in position , as shown in sketch, and is twisted from
one edge of the stone to the other, thus truing the whole
surface , and the edge is kept on the pipe all the way
round. The dust goes down the pipe, and is carried
“ GAVO ."
away from the stone. - Yours truly ,
Halifax .
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Arrangement of Dynamo Terminals.
TO THE EDITOR OF The Model Engineer .
Sir, -By arranging the terminals and winding for
small dynamos, as shown below , one can run the machines
either as shunt, series, or compound without trouble. The
outer circuit mains when connected to S Sh and Sh equal

Sh
100
ч
SERIES COIL

S Sh

o

machine to run as shunt ; when connected to S Sh and S
(1 ) with shunt switch open, equals seriesmotor ; ( 2 ) with
shunt switch closed , equals compound dynamo or motor.
N. D.
-Yours truly ,
London, S.E.

A Bell Indicator with Electrical Replacement.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -Having seen in your March issue the
description of a mechanical replacement indicator for
electric bells, I thought some of your readers would like
to try one with an electrical replacement. I therefore
enclose a sketch of one much used by the trade.
In the sketch N , S is a permanent magnet, bent in a
half-circle ; A and B are two coils wound with No. 24

TO COIL 8
Whoever answers the bell must then press the push P2,
when the battery current will pass through the other coil,
B , thus again reversing the polarity of the core C , and
restoring the flag to its original position . The drawing
shows the indicator about full- size, the rest being
J. H. S.
diagrammatic. — Yours faithfully,
Inverness.
SIMPLE WATER. TUBE BOILER - ERRATUM.- In the
descripticn of Mr. P. Mavor's simple water-tube boiler
(page 211, THE MODEL ENGINEER , May Ist) the size
of the tubes is given as 4 in . diam . This is an error,
the tubes in question being really 72 in . diam .
The New York Sun says : - “ We learn from a com
petent authority that one of the latest developments in
electro-thermics is the synthesis of the oxides of nitrogen
from atmospheric air. If this method has now been
found, we have before us one of the greatest boons that
have ever come to the human race . "
SOME time ago, we had occasion to review a capital
little pocket book of yachting information , entitled
“ Yachting Hints, Tables, and Memoranda,” by A. C.
Franklin , published by Messrs. E. and F. N. Spon ,
Ltd., 125 , Strand , London , ' W.C. This has been
brought up to date by the insertion of the new rating
rule adopted by the Yacht Racing Association in Novem .
ber last, and is well worthy of perusal by everyone in .
terested in matters nautical. Although containing 100
pages of matter, the little book is so compact, that it
can be carried comfortably in the waistcoat pocket. The
price is is., or with celluloid pocket case, Is. 6d .
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B , into which the water from jet will fall. A tube, C , runs right
and
through A , being soldered up at each place it passes Dthrough
opens just on the level of bottom of basin . The jet , is a tube
reaching nearly to bottom of A and soldered air-tight where it
passes through the top of same. The jet itself may be one of the
small gas jets known as cigar lights, and must have an air-tight
cock as shown. E is a well- fitting filling plug with a rubber
washer to make it air-tight. F is a tube soldered through bottom

Queries and Replies .
(Attention is especially directed to the first condition given below ,
and no notice will be taken of Queries not complying with the
directions therein stated .
Queries on subjects within the scope of this journal are replied to
by post under the following conditions:-(1),Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only , and the sender's name should be in
scribed on the back . ( a) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
reference . (3 ) A stamped addressed cnvelope (not post-card )
should invariably be enclosed . (4 ) Queries will be answered
as early as possible after receipt, but an interval of a few days
must usually elapse before the Reply can be forwarded. (5)
Correspondents who require an answer inserted in this
column should understand that somewecks must elapse before
the Reply can be published. The insertion of Replies in this
column cannot be guaranteed . (6 ) All Queries should be
addressed to The Editor, The MODEL ENGINEER, 37 & 38,
Temple House, Tallis Street, London , E.C.)
The following are selected from the Querieswhich have been replied
to recently :
( 3811) Powerful Model Loco . W.R. D. (Aberdeen) writes :
(1) What is the smallest scale a model can be made to to be able to
pull a man at 12 miles per hour? (2) Would following dimensions be
it. proper proportion ? Tank loco : boiler, 54 ins. by 17 ins. ;
47. tubes, 36 in. diam . and so ins. long ; firebox, 64 ins. long, 4 ins.
wide and 21 ins. from top of boiler ; cylinders, 1 % ins. by 27 ins.;
driving and coupled wheels, 6 ins. diam . ;, gauge of rails, 4 % ins.
Would this engine be powerful to ride on if fired by coal? (3 ) What
is radius of smallest curve this loco could go round at 10 miles per
hour safely ?
(1) A model, ajịns. to the foot, with small coupled wheels ought to
do what you require. (2 ) Boiler would be better if67 ins. diam . and
cross water tubes in the firebox also would be advantageous if oil
fuel is to be used. If coal or charcoal is intended for fuel, the larger
the grate area and deeper the firebox the better. Cylinders, if ins.
by 2 ins.; gauge of railway about 7 % ins. (3) Radius of curve about
20 ft , with 1 in. to 58 in . super- elevation of outer rails.
(3637 ) G.W.R. Tank Engine, J. T. R. (Ealing) writes: Will
you please give me (1) a sketch showing in plan and elevation the
framework and tank arrangements of G.W.R. tank engines to in .
scale (same type as those running on the Underground) ? (2) What
size boiler and firebox, and how many tubes would you recommend
for the above ? (3) What would be the size of the cylinders (if I use
two ), or of the cylinder (if I use one) ?
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of A and opening near top of same. A second air -tight tank G is
arranged below , and into this tubes C and F are soldered. Copens
near the bottom and F near the top of G. The apparatus is thus
worked . Tank A is filled with water through E , as far as the top
of tube F. E is then screwed down tight, the jet-cock opened , and
some waler poured into basin B. The fountain at once commences
to play. The water in B runs down C, and immediately covers the

G.W.R.
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(1) We annex a drawing of a G.W.R. tank loco traced from
a measured drawing. These engines have been slightly altered since
the original drawing was made, tanks made larger, & c. (2) Boiler
about 2, ins. diam . ; inside firebox, if ins. by 2 ins. (3) Cylinders,
if two, 7-16ths in . by 1 in .; or if one, 5 in . by i in., for in . scale.
9-16ths in . scale would be a more successful size to ad pt.
( 3720 ) Self -Acting Fountain
H. B. (G antham ) writes : !
am about make a small se f-acting, table fountain, and shall be glad
if you could tell me whether one like my sketch would work . If it
would , could you improve upon it ? If it would not, I should be
pleased if you would send me particulars of one that would .
As the fountain is to be self-contained the type known as
“ Hero's " fountain is the best, and is thus made : A is a circular
tank or drum , made quite air-tight, and provided with a top basin ,
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bottom of G. As soon as the bottom outlet of C is immersed , the
air in G is forced by the weight of the water in C up the tube F ,
where it exerts the same pressure on the water in A. This water
finds an outlet through jet D , up which it is forced to a height de
pending on the difference of level between B and G and the diam
eter of the jet-nozzle D. As the water from the jet falls back
into B it runs down C and continues the cycle without intermission
until all the water in A has been transferred to G. When this
occurs, the stop cock at H may be opened and the water removed
from G , A refilled , and the apparatus again set to work . A differ
ence of level between B and G of about 2 ft. 6 ins. should give a jet
(with the nozzle stated) of about 20 ins. beight. Yourmethod would
not work unless the weight took the form of a plunger packed like
a hydraulic piston .

June 1, 1901.
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two knobs of the dischargers, it bound to perforate the glass if it
passes at all. Even then, however, the discharge may sometimes
prefer to go right round the glass, over the edge, underneath the
glass and to the discharger underneath , but with care you should
succeed at last.
(3857) Power Required for Electric Lighting . B. M , M.
(Faringdon) writes : Will yo please tell me wbat h.-p. would be
required to give sufficient power to light 24 electric lamps, and how
many volts should the dynamo give ?
You donot state what co- p. the lamps are to be. It is, therefore,
impossible for us to say what power will be required . Roughly
speaking, with lamps of fair efficiency you might reckon one actual
h.-p. to light about 120 C.-p.
THE RAILWAY CLUB. - On Saturday, April 27th , the
members of the London Centre paid a visit to the
L. & S.W.R. Running Sheds at Nine Elms, permission
for doing so having been very kindly given by Mr. Drum
mond, Loco . Supt. The party , which was a large one,
was very fortunate in having Mr. Bray as conductor, and
the visit proved most interesting and instructive, there
being many noteworthy locomotives — including No. 720,
the four cylinder engine , and the combined inspection
engine and saloon - in the sheds at the time.
On Thursday, May 2nd, the Maymeeting ofthe London
Centre was held atthe Memorial Hall, Farringdon Street,
E.C., when Mr. W. H. Bardsley read a paper on “ The
Smaller Railways of the United Kingdom .' The subject
was most ably dealt with , and the hearty vote of thanks
accorded to the lecturer was well merited. The June
meeting will be held at the Memorial Hall on June 6th ,
and will be an open night for members.

--

(3724 ) Boiler, & c. , for Model Steamer. H. C. D. (Upper
Holloway) writes : I have a model paddle steamer ; length , 6 ft.
by 8 % ins. by 8 % ins. It is driven by a pair of oscillating double
acting engines, with reversing -valve... Cylinders, 1 in . by 1 % ins.
diam .: paddle wheels, 7 ins. by 1 % ins. diam . The boiler is of
copper with the joints simply flanged over and soft soldered and
oval shape ; length , 14.ins., including, 2-in . smokebox ; seven 4-in .
firetubes ; furnace, 4 % ins. by. 44 ins. by af ins. The fault of this
boiler is that it takes over half-an-hour to get up steam , even
from hot water, and then I cannot keep 1 lb. of steam up when
working engine. The next thing is the spirit tank gets very hot,
being directly in front of furnace. I think it will be best to make
a new boiler and lamp. The model boiler, Fig . 2, in the first
number of March , is about the size, although it is a little longer
than my old boiler. I trust to you to tell me what would suit me
best, both as regards boiler, and lamp, and fittings. The amount of
room from engine to sternpost for boiler and lamp is 254 ins. length ,
by about 7 % ins. by 574 ins. Another question I wish to ask you
Can I do anything to get rid of condensed water in cylinders, as it
chokes them when starting ?
Although oscillating engines have great disadvantages and they
are of large size and also paddle engines run at a low speed (com
paratively), thus causing a great deal of condensation in the cylin
ders, the present apparatus will no doubt be successful if you use
better methods of firing. Methylated spirit is out of the question ,
and you should discard it for so large a boat. The best thing
you can do is to use paraffin oil for fuel in one of the patent blow
lamp burners. The general arrangement and use is the sameas the
benzine burner shown in the prize design, illustrated in November
ist issue. You can obtain one of these Śwedish burners from any
large tool depôt, such as Melhuish of Fetter Lane.
(3810) Power to run Dynamo. P. H. (Hollingworth ) writes :
Can you oblige me with the following particulars? Whatpower
would be required to run four 8 C.-p. lamps, 25 volts 4 ampères
dynamo? Please state whether a gas, oil, or steam engine is prefer
able ; and, if steam , please state height of boiler and what horse
power, also the pressure.
It is a matter of great difficulty to state what power would be
required to run a dynamo of any nominal output. In the present
instance, if the dynamo is an efficientmachine, something less than
h .-p : would be sufficient, while it may, on the other hand, need
fully 13 h.-P. There is also the difficulty that an engine, of say
h..p ., according to themakers, is much less than 1 h.-p. in actual
work . We may also remark , that unless the lamps used are of
high
you could
the stated
candlepower onoutput
from efficiency,
the machine.
The not
best get
source
of power
depends
cir.
cumstances which you have not stated . If you are able to give
attention while the engine is running, steam will be the cheapest. If
you have gas at a fairly low price , that will be perhaps the least
trouble, and we should ourselves prefer it. There is no need to have
safety fuses, but the dynamo should be kept running at a constant
speed, all the lamps being always on, and the engine supplied with
gas at the samerate during the run .
(3788 ) Wimshurst Experiment Falling . T. J. F. (Bally :
clare) writes : I have been experimenting with an ordinary frictional
electric machine and a Leyden jar. The latter is a home-made one,
consisting of an ordinary barley sugar glass jar, about 9 ins. high
and 7 or 8 ins. diam . The glass stopper is drilled in centre to
take the brass rod communicating with the inner coating. When
fully charged, it gives a spark about in . long on discharge. One
experiment I tried was to pierce glass, and not having the necessary
apparatus, I attempted it as follows:- On one leg of the discharging
tongs I placed a test tube about 472 or 5 ins. long, and about in .
diam ., so that the end of the leg was touching the bottom . I then
charged the jar and attempted to discharge it through the bottom of
the tube. However, instead of this, a brilliant spark over 5 ins.
long and zigzag in shape traversed the outer surface of the glass
tube and entered the leg of the discharging tongs over the lip of the
tube. I have repeated the experiment many times with the same
result , and am at a loss to understand why the spark is only, under
ordinary circumstances, 34 in . long, and with the tube, as described,
over 5 ins. long.
The probable reason that you are unable to pierce the glass test
tube is that many makes of glass contain a lot of lead in their con
struction, and especially when damp form really very fair conduc
tors of electricity, and it is quite possible that the particular test
tube which you employed was both damp and had a large propor
tion of lead in its composition . You state that in the ordinary way
you could only get a t-in . spark from the Leyden jar, but that when
you placed one leg of the discharge tongs in the tube and a similar
one outside, the spark , instead of piercing the end of the tube as
expected , preferred to travel right round the glass to the outside
tongs. You state that you got a brilliant spark over 5 ins. long,
but this statement is really incorrect ; what you got was not really
a spark , but a brilliant electrical discharge traversing the partially
conducting surface of the glass tube, from whence an actual spark
passed to the discharger placed outside the tube. If you wish to
pierce a piece of glass, you have hit upon an experiment which is a
very frequent source of trouble to every dabbler in science, but one
very good method of doing this is to have a sheet of glass placed
horizontally on the top of a glass cylinder and one discharger under .
neath the plate of glass and another one directly over, but, of
course, the other side, so that if a discharge is to pass between the

Amateurs '

Supplies .

[ The Editor will be pleased to receive for review under this
heading, samples and particulars of new tools, apparatus
and materials for amateur use.)
Model “ C." Type Dynamos.
The illustration here given shows a neat and well-constructed
dynamo of the " C " type,which is being introduced by Messrs.
Whitney, The Scientific Exchange, 117, City Road, London, E.C.
This dynamo is made in three sizes, the smallest being wound 'either

WHIT

NEY

for 5 or 10 volts according to requirements, and we are able to say
from an inspection of one of these that it is thoroughly substantia
and well finished. All sizes are fitted with drum armatures and are
shuntwound, so are eminently adapted to accumulator charging.
The larger sizes, of exactly similar type, give 5 ampères at 15 volts,
and 4 ampères at 110 volts respectively , the latter can also be bad
wound for 8 ampères at 55 volts. We find the little machine sent to
us runs freely as a motor, and have no doubt the series will meet a
want. Particulars will be sent to MODEL ENGINEER readers post
free on application to Messrs. Whitney.
Gear Wheels and Workshop Appliances.
The supply of lathe change wheels, and ofall kinds of bevilwheels,
mitre wheels, racks, worm -wheels, and gearing for light machinery, is
one of the specialities ofMessrs. Cotton and Johnson, of 14,Gerrard
Street. Sobo, London,W. Thewheels are castfrom machine-cutmetal
patterns, and are stocked in a large number of different sizes.
Readers requiring anything, from a single wheel- with an unusual
number of iceth , such as 23, 31, 44, 76, or 93 - to a complete set of
change wheels, ranging from 15 teeth to 180 teeth , will find this
firm's stock extremely useful. Messrs. Cotton & Johnson — wbo, by
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the way, have been established for over 100 years - sell practically
everything in the way of engineers'small tools, steel, iron, and brass
(in bars and sheet) ; and have also several specialities in blowlamps,
polishing machines, and lapidary machines. Readers should write
for a list, stating their requirements, and mentioning this journal.
A Patent Solder .
We have tested some samples of a patent solder submitted or our
inspection, and are able to say that it is a really remarkable advance
on the usual material. Its peculiarity consists in the fact that the
solder has a core of rosin throughout its length - exactly like the lead
in an ordinary lead pencil - and there is consequently no trouble with
fluxes, the rosin being amply sufficient for ordinary soldering jobs.
The solder is especially adapted for electrical work, the metal being
pure and perfectly clean in working, and there is the certainty of
freedom from acids, which are so detrimental in electrical joints.
One advantage is the ability to use the solder in difficult positions
where it would not be easy to apply a flux ; waste is also very largely
prevented. At present four sizes are made and stocked , and samples
will be sent to any reader who encloses a penny stamp and mentions
THE MODEL ENGINEER, on application to The Patent Solder Co.,
Ltd., 47 , Old Street , London, E.C.
Accumulators for all Purposes .
Themost recent catalogue of Messrs. Peto & Radford, Ltd., 57B,
Hatton Garden, London, E.C., is full of most interesting matter for
electrical readers. The constant improvement in detail is very
marked with this firm , and the latest ideas are to be found embodied
in the goods they supply . Some few of these we are pleased to be
able to illustrate, although a glance through the well-printed list
already mentioned will reveal many more examples. In Fig . 1 is
shown a searchlight cycle lamp,and the improvement in this instance
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Model Yachts and Steamers.
The season is upon us for model yachting, and all those interested
in this sport, or in the kindred one of model " steam -boating," should
secure a copy of the new list now being issued by the Clyde Model
Dockyard and Engine Depôt, Argyil Arcade, Glasgow . This
contains particulars and prices of the numerous parts and fittings in
use on model yachts, illustrated throughout. Model yachts are made
to order, sails fitted or other similar work done for those who do not
care to do all the work connected with model yacht building. The
sections devoted to steamers and steam engines are very complete,
and the complete list is issued at the reasonable price of 3d. post
free to any reader of The MODEL ENGINEER.

Catalogues Received .
W. Bygrave, Hadley, Barnet. - This list comprises electrical
sundries of all descriptions and particulars of phonographs which
it is stated can be heard distinctly at fifty yards distance .
А
copy of Mr. Bygrave's " Monthly Sale and Exchange List " is also
to hand, and gives details of a large number of electrical and
engineering bargains; it will be sent to any reader on receipt of three
pendy stamps.
A. Rosenberg & Co., 21, Southampion Row , Holborn, London ,
W.C. - A list of heavy discharge induction coils for x -ray and wire.
less telegraphy work , screens, interruptors, tubes, accumulators, etc.
The sizes of coils regularly made vary from 4 ins. to 18 ins. spark
lengths.

PERER

Fig . 1.- IMPROVED “ SEARCH
LIGHT ” CYCLE LAMP.

Fig . 2. -ACCUMULATOR IN
CELLULOID CASE .

consists in the patent clip and screw for attachment to any ordinary
cycle lamp bracket. The lamp is separate from the battery, which
is carried on any convenient part of the bicycle , and this arrange
ment is an advantage, as it enables the owner to have one battery
charging whilst another is in use. Fig .2 is interesting as illustrating
. a storage battery fitted in a celluloid case . This has all the advan
tages of a glass cell, whilst it obviates the one disadvantage- liability
to breakage - entirely. Fig . 3 shows one of the best methods of
fitting up sets of cells, and is also a good specimen of the numerous
illustrations
adorning
catalogue,forwhich
be sentAnpost-free
to
readers of The
ModeltheENGINEER
stamps.
3d. in will
excellent
booklet is also issued by the firm , containing full instructions for the
management and manipulation of storage cells, and readers can
obtain this on forwarding a penny stamp.
Specialities for Model Engineers.
Readers will find the price list issued by the Liverpool Castings
Supply Company, 5, Church Lane, Liverpool, most useful, owing
to the variety of goods particularised. Amongst other things are
very good patterns of grinding machines and emery wheels, cold
“ celluloid ” lacquer for lacquering work -- requiring no heat, and a
really cheap line of pressure gauges made by Messrs. Schäffer and
Budenberg: A phctograph of a launch engine also submitted ,
and it shows a workmanlike, sound piece ofwork, is
well-proportioned
and not stinted in metal. Plenty of other designs for launch and
other steam engines are supplied, as well as every variety of fittings,
copper and brass sheet, rod, and tube, loco. wheel castings, gear
wheel castings, tool holders, and pure aluminium in sheet, rod and
wire. Aluminium solder is also in stock . Lists are sent to readers
of this journal on receipt of 14d. in stamps.
Ship Photographs.
Those interested in ships should get Mr. Edward C. Prince's list
of photographs of ocean liners, some specimens of which we have
seen . These are excellent pictures, in several sizes and at very
moderate rates. The ships have been photographed in various
positions, and would thus be a great help to anyonebuilding a model
liner. Lantern-slides of the same subjects can also be had . Mr.
Prince, whose address is 64, Cranbury Avenue, Southampton , is
also willing to photograph models in the best style at moderate
charges, the model being sent to the above address.

Fig . 3. - ONE METHOD OF FITTING
STORAGE BATTERIES.

The Columbia Optical and Camera Co., 42, Goswell Road ,
London, E.C.-The 1901 edition of this firm's catalogue contains
prices and particulars of the " Pecto," “ Bullard," and " Columbia
cameras, self-toning and other photographic printing papers, lenses,
shutters, and many other photo accessories. It will be forwarded
post-free to any reader of THE MODEL ENGINEER, and should be
obtained by all those interested in photography, or who are about to
take up the practice of this interesting and useful pastime.

Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bear the sender's name and address. It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom .
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
Advertisement rates may be bad on application to the Advertise.
ment Manager.
How TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatus and price lists, & c ., for review , to be addressed
to THE EDITOR, “ The Model Engineer," 37 & 38, Temple House,
Tallis Street, London , E.C.
All correspondence relating to advertisements to be addressed to
THE ADVERTISEMENT MANAGER, " TheModel Engineer," 37 & 38,
Temple House, Tallis Street, London, E.C.
All subscriptions and correspondence relating to sales of the paper
to be addressed to the publishers, Dawbarn & Ward , Limited ,
6, Farringdon Avenue, London, E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 12 , Cortlandt Street, New York, U.S.A., to whom
all subscriptions from these countries should be addressed
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Feed Arrangement for Water
Tube Boilers .

By B. S. K.
'HE feeding of boilers , especially those of the water.
TH tube type driving high- speed engines, without the
use of auxiliary machinery, presents great diffi
culties to model engineers, particularly the builders of
T.B. Destroyers, and such craft, where weight and space
are so valuable. In fact, the majority usually prefer to
circumnavigate the difficulty by the alternative method of
filling the boiler up to the whistle with a hand pump, and
then running the boiler to the verge of dryness. Those

are usually extremely inefficient at low speeds, this is as
it should be .
The running of an ordinary displacement feed pump
direct from the shaft, is, it seems, impossible. I have
never tried this arrangement, so merely judge its efficiency
by its conspicuous absence on high -speed engines. Con .
sequently , the most natural way out of the difficulty is,
perhaps, to endeavour to gear a countershaft to run at
about one third the speed of the engines, and from this
countershaft to work the feed pump.
Gearing is very wasteful of power, and in few cases
can be applied, on account of the lack of space, and the
awkward shape of the engine room in a boat with a fine
run aft." The feed system I am about to describe is
BOILER

STROKE
OF PUMP

PUMP DISCHARGE
F

CHECK
VALVE

C

RETURN FEED.PIPE
TO FEED TANK

LEATHER
CUP
WASHER

PUMP
SUCTION
MAIN FEED PIPE
FROM PUMP

Fig . 1. - PUMP FOR MODBL TORPEDO BOAT
DESTROYER --FULL SIZE .

Fig . 2. - METHOD OF CONTROLLING FEED TO BOILER .

who have tried this method will know that the concomi
tants are a variable pressure, priming, and consequent
knocking and leakage in the engines, punctuated by
feverish spells at a small and usually inefficient hand
pump to avoid disaster, followed by a tedious waiting for
pressure to rise. Needless to say , this method reduces
the range of action of the boat, and, speaking personally ,
I find it strains the temper of the “ chief engineer ” quite
as much as the machinery ,
Everybody who has had experience with either real or
model boilers, will bear me out when I say that there is
a certain level in a boiler which produces the best results,
and is the most economical in fuel. This is more
especially the case with boilers of the water-tube variety.
The engines of torpedo boat destroyers are usually de
signed to run at a high speed very often as high as a
thousand revolutions perminute at full power. As models

one that can be absolutely relied on to keep a dead steady
level in any form of boiler, water -tube or otherwise, and
that without the least difficulty in construction .
The pump, which is worked direct off a steel pin in
the flywheel in the case I refer to, is of simple design,
and I have had it feeding a water -tube boiler with abso .
lute regularity at
speed of 3000 revs. per minute. I
have frequently allowed the machinery to run for over an
hour without once touching the gear or in any way alter :
ing the setting of the cocks on the feedpipe ; and this,
with so small an engine, is, I think , exceptional. The
result of this steady feed was that the boiler pressure
stood absolutely steady at 45 lbs., and the steaming of
the boiler (a Yarrow boiler was used for these tests ) was
all that could be desired. I have the same gear fitted to
a large boat with compound surface condensing engines,
and it has worked perfectly .
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The pump, shown in Fig. 1 , is one that I made for a
model torpedo boat destroyer, having a fast- steaming,
semi-water-tube boiler and two inverted single-acting
cylinders with trunk pistons. Diameter of cylinders, II.
16ths in. , stroke 5 in ., which run at 800 revs. at full
speed with a boiler pressure of 45 lbs.
I do not think that the pump
shown has,perhaps, the
most suitable arrangement of valves for high -speed run
ning. I should prefer shorter passages and less clear.
ance; but the extremely limited available space rendered
the arrangement shown necessary . I only illustrate it
exactly as it was made, in order that the charge of " ad .
vocating untried gear " should not be brought against
me.
The pump body is a rectangular block of gunmetal,
with a 5.16. hs in. hole bored right through, into which is
inserted a short piece of cold - drawnbrass tube, su as
is used for fishing -rodferrules, & c. The tube is soldered
in, and forms the working barrel. The bore of this tube
ENGINE
FLYWHEEL

STEEL CROSSPLATE

ENGINE
SOLE PLATE

Fig. 3. -METHOD OF DRIVING PUMP.
is very true and smooth, and is well adapted for the
purpose.
The passages were then bored 3-32nds in. bare, and
plugged where necessary to turn corners. Then the
bottom plate was soldered on. This plate is larger than
the pump body, and is bored for holding down screws.
The plunger is { .in. brass rod, slotted for a knuckle.
joint at the top for the connecting-rod. The bottom is
filed square, and bored in the centre for an eighth- inch
brass screw . A cup washer of thin leather is placed on
this screw , which must be tight in the thread to prevent
backing when at work. Theplunger is shown at the top
of its stroke.
The suction and discharge. valves are ordinary three.
winged clack valves screwed into the body of the pump.
These I obtained from Messrs. Whitney , who fitted an
extra union and lining on the discharge side of the dis.
charge valve.
The method of making the cap -washer is very simple.
Cut a disc of soft leather , g in. in diameter, with a hole
in the centre. Soak it in water for a few minutes, and
screw it up under the head of the pin . Then insert the
plunger, top first, into a piece of tube the same size as
the pump barrel, and push it well home past the leather.
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After a few minutes withdraw it, and insert it into the
pump, being careful not to abrade the edge of the
washer. This plunger is absolutely tight under water
pressure, and after a little use will fall to the bottom of
the pump of its own weight.
The leather for the washer ' may be cut from an old
driving glove, and should be inserted so that the smooth
side of the leather works against the side of the pump
barrel.
The power needed to pump water with this pump
against a pressure of 45 lbs. is so small, that it is almost
impossible to tell, even when running dead-slow, whether
the pump is discharging into the atmosphere or into the
boiler .
The discharge pipe from the pump is led to a " Tee".
piece, or, as illustrated in Fig. 2, a block of brass with
similarly bored passages. One branch leads to the main
check valve on the boiler, and the other through a cock
and union , and thence by a return pipe back to the feed
tank or overboard, if the pump sucks from the sea . Thus,
by setting this cock , the feed can be regulated to a nicety
quite easily.
If thewater gains in the boiler, by slightly opening the
return cock a certain percentage of the pump discharge
is returned to the feed tank or overboard, and less enters
the boiler. Similarly, when the water falls in the boil r,
by shutting off the cock a trifle more water enters the
boiler.
It may be thought that the setting of this cock is too
“ nice " for ordinary usage, but from extensive experience
I can vouch for the ease with which the exact settiog
may be found, and once set it will keep a steady level in
the most tricky boilers for any length of time.
It is necessary to place a strainer on the suction pipe
to the pump to arrest any solid matter and prevent dirt
destroying the action of the valves. The simplest method
is to cut a strip of fine brass or copper wire gauze, and
roll it into a cylinder and push it up the end of the suction
pipe.
Another fitting which is very hạndy is a main check,
with a cock between it and the boiler, as shown in Fig. 2.
This enables the valve to be withdrawn and cleaned if
found obstructed , without lowering the pressure in the
boiler. As a matter of fact, since fitting the strainer
referred to, I have never found it necessary to touch any
of the valves.
Another fitting which might be used is an air.vessel
over the discharge valve of the pump, but I find that the
speed is so high that the supply is practically continuous,
and to the eye appears a solid, steady, stream of water.
I must finally call attention to Fig. 3, which shows the
method I employ to drive the pump direct from flywheel ;
the sketch is perhaps self-explanatory.
I should be glad to hear of the experience of any en
gineers who fit this gear; for I have certainly found it
answer every possible requirement. I hope it may solve
one of the difficulties encountered by the builders of
high -speed craft of all sorts.

The Twentieth Century Electrical Exhibition, opening
next December at the Royal Aquarium , is already pro
gressing apace. Arrangements are being made to give
some most interesting demonstrations of x ray photo .
graphy and electro -medicalapparatus as well as the latest
appliances for cooking, heating, & c. Trade stands
are being well taken up. The Simplex Steel Conduit
Company are exhibiting parts of their Paris Exhibi.
tion ' Stand which gained a gold medal. Pritchetts
and Gold, the well-known accumulator makers and
Defries & Son are amongst the latest exhibitors.
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How

to Make Electric

Pendulums and

Clocks .

By E. F. TERREY,
( Continued from page 247.)
" HERE are a great number of clocks, designated
TH electric clocks, but which are electric only in
name ; they are ordinary clocks, electricity being
applied to certain parts of their working, which is
usually done by hand, such as winding, adjusting
hands, or for working electrical chimes and alarums.
A proper electric clock is one which depends solely
on electricity through an electro -magnet for its driving
power, without weights or main springs. Here are
a few which will be briefly described , before showing
how our electric pendulum is to be applied to working a
clock. A clock made by the “ Sell-winding Electric
Clock Company ” has a small motor, which winds a spring
sufficient to drive the train of wheels for a short time, till
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wheel carrying the hour hand is geared to this also .
Several of these clocks have their electro-magnets all con
nected in series. A primary or master clock transmits a
current every minute, causing all the ratchet-wheels of
the various clocks to move one tooth , which corresponds
to one minute on the dials, likewise the hour hands move
in like proportion. If a line wire breaks, all the clocks
stop, as they do not work themselves,
There is another method of connecting two or more
clocks so that they keep same time together, that is,
making the pendulum keep in step, an ordinary clock
with pendulum being the standard by which all others
are regulated . These secondary clocks have electric pen.
dulums constructed on Bain's principle ; the standard
pendulum transmits by special contacts a current first in
one direction , then the other ; the alternate action of
attraction and repulsion taking place at the bobs of elec
trical pendulums, making them keep in step with stan
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DETAILS OF ELECTRICALLY DRIVEN CLOCKS.
contact is made again ; as themotor doesnot revolve for
many seconds at a time, two or three Leclanché or dry
cells will drive it. One clock just recently brought out
is constructed like the ordinary pattern , with weights ,
pendulums, & c., except it has no driving weights and
chain , but in its place the wheel has a ratchetarrangement
on a pivoted brass arm , one end being weighted , while
the opposite end carries a soft iron armature facing the
poles ofan electro -magnet. To start the clock ,theweighted
lever is raised about an inch - the ratchet keeps it in
position -- the weight furnishing the driving power of
clock , as the wheel rotates very slowly , the lever
with weight gradually lowers, until a certain position is
reached , when electrical contact is made, which causes
the magnet to attract the armature, and as this is fixed
on the opposite end of lever, the weighted end is, of
course , raised again , thus renewing the driving power as
before . Another clock, which one would call a secondary
clock , has very few parts in its construction , consists of
the usual ratchet wheel, lever, armature , and electro
magnet ; the ratchet-wheel carries the minute hand, the

dard . Of course, they all show the same time, whether
fast or slow , the regulation of the timing being done at
thestandard clock . In London , some years ago , a com
pany established a time service in public thoroughfares,
Although not an electric clock , it is worth while to men
tion it. At the top of each clock a semi circular slot was
cut in dial, two levers projected through and rested at the
top ends of slot, high enough to allow theminute hand to
pass ; at the proper time- every hour - a current was sent
by wire to each clock from a standard , causing the levers
to approach each other for an instant; then fall back in
their place ; this movementwould bring the minute hand
exactly on the hour-minute, whether fast or slow , the
levers travelled over a space of about two minute marks
on dial either side of twelve. It would be a very bad
clock movement if it gained or lost more than two
minutes in an hour. I might say the levers worked in
connection with an armature and electro -magnet.
Now , as regards fitting a clock to thependulum already
described , before making same it would be best to ob
tain the clockwork , as this portion will decide the
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proper length of pendulum -rod . The clockwork should
be that of an ordinary escape wheel pattern . Supposing
the wheel revolves one tooth a second, the pendulum -rod
should either be 974 ins. or 39:13 ins. long, which means
that the shorter rod would be required to make contact on
one side of rod only, while the long one would have to
make contact each side. The former is preferable, being
easier to fit up .
Fig. 7 shows how the ratchet arrangement is applied to
the escape wheel.
In describing the making of the various parts, the
method shewn is as simple as possible, but more elaborate
construction could be adopted without affecting its work .
ing, except that all moving pieces should be kept as light
and small as possible.
From a piece of sheet brass cut the baseplate (Fig . 7,
a ); drill holes for screws, also cut slot for ratchet lever to
work in . Take a strip of 1.16th in. brass % in . wide;
drillholes as shown (c ); cut a short piece, drill same and
solder on strip; afterwards shape the fork . Cut and file
the ratchet lever d — the bottom bevel should be same
as escape wheel teeth - solder on a small square of sheet
brass just sufficient to catch , then file up edge. What.
ever length this lever is made, it should catch the
wheel about the centre when fixed on long arm . Solder
on a short piece of watchspring, as shown, with just
enough tension to bring the ratchet lever back to wheel
after each movement. An armature of soft- iron tube,
having a slot filed across the centre for'lever to fit, is then
well soldered (e). The bearings for the lever, ff, are
right-angled strips of brass, having holes drilled, and sol.
dered to baseplate ; the position of these will be in accor.
dance with the situation of escape-wheel. In Fig. 8 (6 )
we have the adjusting piece and guide, cut as shown
from 1-16th brass sheet and bent to shape. A slot should
be cut for lever to work in , and nut for adjusting screw
soldered on ; the depth of slot should be far enough
10 allow the ratchet lever to rest opposite centre
of wheel. The adjusting screw allows the move
ment of one or more teeth (Fig. 7 ). Short pieces
of brass wire to fit holes must be used for axles
and, if just touched with solder on one side, will keep
them in place. I have mentioned soft-iron tube for arma
ture, but iron rod will do. Then the other side of lever
will have to be weighted to make it drop with sufficient
force for ratchet lever to slip over teeth of wheel. A wood
base can be used instead of metal, in which case the parts
are screwed . When completed it can be fitted on clock.
An electro-magnet is next required. As contacts are
made every second , a fairly constant battery will be re
quired, and a high resistance electromagnet. The usual
proportion to make an ordinary electro -magnet is four
times diameter of cores for length , and winding to
measure three times diameter of cores when finished. Of
course , the gauge of wire depends on the current which
circulates. The magnet cores for this clock would best
be eight times diameter for length , and wind with No. 36
silk.covered wire about 2 ozs. on each bobbin , which will
give a resistance of about 250 ohms. For battery use four
cells of Daniell double fluid type, or Edison's Lalande
cell. Having made the magnet, fix it on side so that
when the armature is attracted the lever will pull over a
space of two orthree teeth . The right adjustment can be
done by screw on top (Fig . 7).
The contacts now require our attention . Drill a small
hole 2 %2 ins. down the pendulum -rod from oscillating
pivot and at right-angles. Fix a piece of brass wire , also
bent inwards, at right-angles i in . each way. (Figs. 9, 10. )
Make two mercury cups (Figs: 9, 10 ). The way to
make these is to obtain a small block of vulcanite , i in .
by 38 in . square; drill outtwo & in . holes nearly to bottom ,
they are to be filled with mercury when fixed ; cut from
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stencil brass to shape (Figs. 10 and 11), so that the prongs
will dip in cups when bent to shape ; also give the end a
twist for pivoting (Fig . 10 ). This contact fork should be
so pivoted that it rests on the brass wire fixed in rod in
such a manner as to clear the cup . Now you will
notice, on giving the pendulum a swing, that as it swings
to the left the wire rest, in moving away, allows the fork
to dip and make contact with mercury ; twowires should
be fixed with ends bent over to dip into the mercury , the
other ends of the wires are connected up as shown
(Fig . 12). This completes our electric clock.
There is another method of working a clock shown by
Figs. 13 , 14, and 15. Instead of having the electricalcon .
tacts and electro -magnet, both can be dispensed with , the
swing of pendulum be used to work the ratchet lever,
the arm of lever being pointed one end, with an
extension having a slot cut at the other for the quadrant
piece to work in ; the arc of this piece , when fixed , is
taken from oscillating pivot with a pair of compasses, it
also has a sloping end for lever to ride up when in action .
The width of quadrant should be just enough to raise

1

Two VIEWS OF AN ELECTRIC CLOCK .
lever one tooth , and so fixed on rod that the smallest
swing (before contact is made for pendulum's electro
magnet ) will allow the lever to be raised ; the larger
swings should not lift the lever any higher ; the ratchet
lever works at right angles (see sketch ). Referring to
Figs. 14 and 15, shows another method which , instead of
fixed clock at side of pendulum , has only one wheel with
ratchet lever ; this wheel, making one revolution per
minute, has a raised piece with a light spring for making
contact once each revolution ; the current is transmitted
by wires to the clock proper constructed on same principle
as first described .
In this case the ratchet wheel
should have sixty teeth , with theminute hand fixed at end
ofpinion . Other periods of contact can be made, using
suitable gearing, such as indications of fiveminutes. In
conclusion , it should be borne in mind that where the
pendulum is used to drive the clock direct, i.e., without
electrical contacts, a long rod, with moderately.heavy
bob, should be used , having as light a lever arrangement as
possible, so as not to impede the swing. Much more can
be said , but experimenting will show how to attain the
best results .
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Motor Cycles and How
struct Them .

to

Con

By T. H. HAWLEY.
( Continued from page 224.)
VII. - WHEEL BUILDING .
"HE main structure of the frame may be considered
frame equipment - such as handle -bars, seat-pil.
lars , brakework , & c . - it will be some diversion to take
wheel building next, and, indeed, this comes in proper
order, as, with the wheels fixed in position and the whole
of the framework tested and passed, we have a straight
path for the engine-work and various accessories.
Needless to say that wheel-building is a very impor

--

a
b

it varies in different makes of tyres and rims, and , of
course, the spoke circle is smaller when a hollow rim is
used than when solid is employed. In the accompanying
drawings, however, I have assumed that a hollow rim is
used.
True tangent wheels can be built only where the num :
ber of spokes is a multiple of 8 — thus, 24, 32, and 40
spokes will build a true tangent, though 28 and 36 are
occasionally used ; but in this case the spoke rotation is
different to the method to be described , which is for forty
spokes, that being the standard number for motor tricycle
wheels, and to which all standard hubs are drilled.
In the absence of any special rim -dividing machine,
perhaps the handiest method of dividing the spoke holes
is to run a tape or length of twine round the rim channel,
and so measure the circumference , divide this by forty ,
and set the dividers at the calculated distance ; now chalk .
the rim channel, and run round it with the dividers,
scribing lightly . There will probably be an error at the
а.
B

π
a

c

au

d

e

Fig . 26 .

Fig . 27

tant part of the total work ; for, with the motor banging
away over rough roads, very heavy calls are made on both
wheels and tyres. Although, for heavier motor vehicles,
wooden -spoked wheels are considered preferable , there is
no doubt cycle-built tangent wheels are lightest and
strongest for all the lighter forms of motor -driven
vehicles.
A great deal of mystery is supposed to surround the
building of the tangent wheel ; but there need not be the
slightest difficulty , as it is a simple geometrical forma
tion, and once the system of spoke rotation is thoroughly
grasped, a tangent.wheel is more easily built up, or re
paired, than the direct spoked pattern .
The hubs will, no doubt, be purchased ready drilled,
suitable for 12-gauge spokes, this size being sufficiently
strong for motor tricycle, though the quadricycle wheels
would be better fitted with 11- or even 10 gauge.
The first job will be
ng the rims, which may be
either solid or hollow section , the size of the wheels
full diameter outside tyre - being 26 in . The diameter or
circumference of the rim , however, cannot be stated, as

FIG , 28 .

FIG . 29 .

first attempt, but by computing the amount, re -setting
the dividers, and re.chalking the rim , the second scribing
should be so near that any slight variation can be cor
rected in the punching.
The centre punch dots for drilling by must not, how .
ever, be in the centre of the rim , but alternately at one
side and the other of the centre line ; this will be made
clear by reference to Fig . 29, which shows the tyre, rim ,
and nipple in section.
It will be seen that the spoke line is struck from an
imaginary centre on a linewith the level of the lips of the
rim , and as it is from this centre that the rim outer circle
is struck, a true bearing on the rim is presented to the
washer and nipple head.
The position of these two lines may be computed, and
with the scribing-block they are marked off round the
rim . The rim may now be centre punched , and in a
hollow rim care must be taken
it will be da ged
consequently, it is better to use a wood or lead block of
curved shape for supporting the rim , so that there are no
sharp edges and a good bearing is provided.
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In drilling the rim , the drill of course has to pass
through the two sections, and the hole in the outer sec
tion has to be made large enough to admit the nipple
washer (shown black in the figure ), but this enlargement
is done with a second drill, the first drill must be just the
size of the nipple body, or only sufficiently larger to allow
of easy turning of the nipple .
The drill is required to pass through the rim in the
direct line the spoke is to take, and referring again to
Fig . 29, it will be seen that the spokes are much wider
apart on the inner than on the outer section, so that sup
posing the rim to be drilled in the lathe, it will be neces
sary to drop the side of the rim opposite the drill a dis
tance equal to the distance between the hub flanges.
Thus, if the hub flanges are 4 ins. apart, the centre of the
rim channelmust be dropped 4 ins. below the lathe centre
-conveniently done with a piece of wood packing on the
lathe bed , the back poppet being brought up inside the
rim .
Special washers, of oval shape, are procurable for
various rim sections, and the holes in the outer channel
should be drilled no larger than necessary to admit these.
Good, true, and quick wheel-building can best be
accomplished by having all the spokes cut exactly one
length , because then the distance each spoke protrudes
through the nipple head is a guide to whether the wheel is
true in the rough building, and considerably reduces the
labour of trueing up in finishing.
The equal length of spoke, however , is no guide unless
other conditions are correct, that is, correctly drilled hubs
and rims.
The hubs should be drilled so that any hole in one
flange is exactly in a line with the centre between the two
holes in the opposite flange.
The spokes should be carefully cut one at a time in a
spoke cutter, or with flush face cutting pliers. When the
spoke length has been found, a gauge should be made the
exact length , so that the pliers can work up against the
gauge end, and the end of the gauge should have a V
notch filed in it, so that the spoke length is taken from
the bent neck . This is important, as the bending is not
equal in spokes, hence the direct measurement over the
head is misleading, and should be taken from the point
where the spoke rests in the hub.
Finding the exact spoke length is more important than
might at first glance be supposed . In the first place (with
hollow rims) the permissible variation is very slight, as on
the one hand the spoke would be liable to strip the nipple
if too short, and if too long, its end would protrude
through the outer rim section and damage the tyre.
The real point, however, is the location of the threaded
part, for it is not good wheel-building to allow the thread
to protrude through the nipple, but the thread should be
cut off just such length that when the wheel is true and
the spokes up tight, the thread is just within the nipple .
Screw plates and nipple keys may be purchased at any
of the shops, the thread used in the trade being known as
“ Abingdon ” standard .
See that the thread cut on the spokes is a clean full
one, and that the nipples are a good fit without a side
shake.
To find the spoke length, prepare the diagramsas in
Figs, 27 and 28, in which a is the tyre , 6 tbe hollow rim ,
c the spoke.
Having found the exact diameter inside the rim , scribe
the circle d at the correct distance from the rim , this
circle corresponding to the diameter of the hub flange at
the point where the spoke holes are drilled ; divide one
quarter of the circle d , making the five marks as shown ;
the lower one at 7 will be the position the spoke will
occupy , the upper end of the spoke line is taken midway
between the rim sections, and if Fig . 27 be compared
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with Fig . 30 , in which the spoke line y, y corresponds,
this part of the diagram is clear ; but, so far,we have not
taken into account the spread of the hub flanges. This
is seen in Fig . 28 , and the spoke c is longer by the dis
tance between dotted lines e and g , so that the true spoke
length will be from the upper dotted line to line e in
Fig . 28 .
With the whole of the spokes threaded, and hubs and
rims drilled, proceed as follows :-Mark any one hole in
the hub flange which has the countersink on the outside,
and call this A ; then pass a spoke through this and see
which holes come each side of it on the opposite flange ;
then make a mark on the second flange between these
two holes, and the hole to the right of this mark callc
(see lettering in Fig . 30 ).
Having marked the hub and put a spoke loosely in A
and C , take another spoke and put through the next hole
to A on the right, and call it B ; this spoke will have its
head on the inside of the hub flange.
Now pass spoke B through any hole in the rim which
belongs to this hub flange ( see Fig . 29), the cross A
under it, and thread through rim at opposite side, count.
ing thirteen holes in rim between A and B. Next thread
all the spokes through both flanges which have their
heads on the outside of the hub, and, working down from
a , put a® in position , missing three holes in the run from
a to a ’, putall the A spokes round the rim , just starting
the nipple thread ; next put in all the C spokes on the
opposite flange, being careful to ensure the first one cor
rectly in position as shown by the dotted lines in Fig. 30.
If the wheelbe turned over, the C spokes will follow the
same arrangement as the A spokes.
Wehave now got all the spokes having their heads
outwards, and the one crossover B spoke (twenty -one in
all) in position. The remaining B and D spokes may
now be threaded through the hub and carried to the
rim one at a time, but it should be noted that the spokes
cross over and under each other - i.c., that the B spokes,
where they cross A a few inches from the hub, are passed
under them , so that, when the full tension is on , the
spokes are pressed firmly together and rattling pre
vented.
This description, with the assistance of Fig . 30, will,
I think , make all clear as to the rotation of the spokes.
In the drawing the hub is somewhat out of proportion
for the sake of clearness, so that the spokes scarcely clear
the heads of those adjoining ; but the true tangent is seen
by the straight lines x , x , and y , y , and the position of
c is clearly indicated midway of the straight line formed
by a and 6%.
The rotation is very simple when the starting positions
are found, as all spokes radiating in one direction miss
three holes in the rim and one at the hub ; spokes that
cross over at the hub, and radiate in reverse direction ,
miss thirteen holes in the rim .
In wheels with 28, 32 , or 36 spokes, 9 holes must be
left between the crossed pair .
Proceed with the work by screwing up the pipples until
the spoke end just peeps through, and when all are in this
position the wheel should be approaching completion and
very nearly true, if the spoke length calculation has been
correctly made and if the spokes are all of equal length .
Now remove thewheel to the trueing-stand - the simplest
form I can devise being a stout, cranked , iron bar, shaped
as in Fig . 26, and screwed to the bench or held in vice ,
the wheel being free to revolve on the spindle and
attached to stand bynut a , some sort of rest being prefer.
ably fitted as shown in dotted lines and adjustable by
nut b .
All else that is needed is a piece of blackboard chalk
for marking the edge of the rim as the wheel is spun.
Commence first with the circle - i.e., spin the wheel and
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mark the high places on the rim ; then tighten the spokes
from each side of the hub to that point equally, and not
more than half a turn at a time when once the spokes are
under tension ; repeat this continually until the wheel
runs a true circle , and the spokesare at a good tension .
Now try the chalk on the sides of the rim . If the rim
is out of truth sideway the chalk will mark the places,
and wherever the chalk marks appear, the spokes running
to the opposite flange must be tightened , or if the defec
tion is considerable, and the spokes up at a good tension ,
it may be necessary to slack off one or two on the near
side hub .
The two operations must be continued in turn again
and again until the rim runs perfectly true in both direc
tions, and until the spokes are at the highest tension it is
considered they will bear, as any looseness would rapidly
get worse , and broken spokes, with lack of rigidity, be
the result.

B2

FIG . 30 .
There is one other point, see that the wheel is not
“ dished ” -that is, that the hub flange does not project
further from the centre line at one side than the other ,
though this case hardly happens if the spokesare carefully
cut and project equally above the nipple head . A test of
this, however, may be made by fixing a scriber-point on
the stand, so that it just clears the rim side, and then
reversing the wheel on the spindle A , when , if the wheel
is “ dished,” it will be shown by the distance hetween
the scriber-point, the amount of error being half this
distance .
It may be necessary, at a stage when the spokes are
getting some little tension on them , to correct the bent
ends with a flat ended punch , as sometimes thebent ends
are not shaped correctly to allow of the spoke head taking
a proper seat in the countersunk holes. A tap with a
punch , first on the spoke backs, and then on the heads,
will put this matter right, and give the spoke a true
bearing
If it should happen that through miscalculation in
spoke length , the spoke ends project through the outer
rim section, they must be cut away with a small chisel at
the nipple head, it is not sufficient that they be merely
filed away flush with the rim , for after some use on the
road , spokes are apt to work slack , through the spoke
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head and nipple taking a deeper seating, and when the
wheels are re -tensioned the spoke ends would cut up into
the air tube.
It is usualwith most makers to solder the spokes to .
gether where they cross each other, a few strands of
tinned wire being wrapped round the crossing, and the
whole sweated together, but it can be proved that there
is no gain in strength , but the reverse, for the heat tends
to soften the spoke wire , and the spirits of salt or solder
ing fluid to corrode it.
( To be continued . )

The Society of Model Engineers
London .
SUMMER ARRANGEMENTS.
Saturday, June 22. - River Excursion .
Thursday, July 11.- Visit to the works or Messrs. Ran .
somes, Sims and Jefferies, and to the G.E.R. Loco
motive Depôt, Ipswich .
All enquiries with regard to these visits should be
addressed to the Hon. Sec ., Mr. HERBERT SANDERSON ,
“ The Mount,” Ealing, W.
MODEL STEAMER COMPETITION .
Members are reminded that unless at least six entries are
obtained by the end of this month the projected Model
Steamer Competition will not be held . Particulars of
this event were announced in the last issue of THE MODEL
ENGINEER.
Provincial Branches.
Birmingham . - The last meeting in the half -year of
the Birmingham Branch was held at the White Horse
Hotel, Congreve Street, Birmingham , at 7.30 p.m., on
May 16th. Mr. H. Coxon presided. After the minutes
of the last meeting were read and accepted, Mr. H. Coxon
announced that, owing to Mr. Thos. H.Cooke leaving
Birmingham , he had resigned his post as Hon . Sec . to
the branch . Mr. T. H. Cooke's resignation was re
luctantly accepted, and the business of electing his suc.
cessor took place. Mr. C. Knipe proposed Mr. H. G.
Fabb as Hon . Sec .; this was seconded byMr. F. A. Lid .
gate, and the proposal was carried. A general discussion
then ensued on models in course of construction, and
afterwards on plans for proposed visits during the summer
months. A vote of thanks was given to Mr. Cooke for
his work in connection with the formation of the Bir
mingham Branch. The meeting closed at 9.15 p.m.
The firstmeeting nextseason will take place on September
Ioth, 7.30. - HERBERT G. FABB, Hon. Sec., 217, Aston
Lane, Perry Barr, Handsworth ,
Glasgow . - The usual fortnightly meeting of the
Glasgow Branch was held in the Grand National Hall
on Monday, April 29th , Mr. Andrew Lang presiding:
After the minutes of the previous meeting had been read
and approved, Mr. Hugh Park , on behalf of one of his
friends, exhibited a neat little diagonal engine, which was
much admired by the members. No other business being
forthcoming, the meeting adjourned . Instead of the
usual meeting on Monday, May 6th, the members and
friends, at the request of Mr. Alexander Norwell, Whit
worth Exhibitioner, listened to a very appreciative and
instructive lecture on “ The Life of Mr. James Watt.”
Mr. Norwell showed how Mr. Watt, from his early days,
was fully endowed by nature with the qualities which go
to make an engineer. At the close of the lecture, on
the motion of Mr. Lang, Mr. Norwell received a hearty
vote of thanks for his lecture, as also did Messrs. Sheldon
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and M. Hornal, who exhibited a model beam engine and
a vertical engine respectively, under steam , which were
greatly admired . Themeeting took place at theGreen
head Academy. - ANDREW LANG , Hon. Sec., II, Dale
Street, Bridgeton, Glasgow .
Leeds.- A meeting of the Leeds Branch ofthe Society
of Model Engineers was held in St. Andrew's Church
School, on Tuesday evening, May 14th, when there was
a good attendance of members. A very highly finished
dynamo motor and a small tramcar motor were exhibited
by themembers and driven from an accumulator ; also a
beautiful finished model of a pair of marine engines — not
having a small boiler at hand, the engines were driven by
the motor. It was also agreed to have a library ,and several
contributions of books were promised. After a pleasant
evening, the meeting terminated at 10.20 p.m. Our next
meeting will be held on Tuesday evening, June 4th , 1901.
-W . H. BROUGHTON , Hon . Sec., 262, Carlton Terrace,
York Road, Leeds.
Liverpool. - A monthly meeting of the members of
this branch of the Society ofModel Engineers washeld on
May Ist at the Balfour Institute, Liverpool, when, after the
minutes of the previous meeting had been read over and
passed, a large number of photographs of various types
of pumping machines were shown by the Chairman, Mr.
Dawson, and these were much appreciated by the
members.
Owing to the regrettable absence of Mr. Hastings, the
paper on Workshop Makeshifts ” had to be unavoid .
ably held over ; and, after two new members had been
elected, the meeting terminated at about 9.30 p.m.
F. T. STEWART, Hon. Secretary, 14, Adelaide Road,
Kensington, Liverpool.
Manchester. — Themonthly meeting of theManches
ter Branch was held at the Marsden Café, on May 6th ,
fifteen members being present, and Mr. Atherton in the
chair. After the minutes of the previous meeting had
been read and passed, a number of minor discussions
ensued , which took up a considerable part of the evening .
Afterwards the following were exbibited and discussed by
the members : -By Mr. Hayes, an inverted vertical engine
with cylinder i in . by 14 in . stroke ; by Mr. S. L. Thomp.
stone, a rivetted launch boiler, 4 ins. diameter, with a
single flue fitted with cross tubes ; and by Mr. Buckley , a
beautifully finished inverted vertical compound engine,
with cylinders 1/8 ins. and 244 ins. in diameter by 2 % in .
stroke, capable of giving about 12 h..p. The meeting
closed at 9.30 p.m. - NOEL C. Higgin, Hon . Sec.,
Monton Lodge, Monton, Manchester.
Sheffield . —The monthly meeting of the Sheffield
Branch took place on Monday, May 13th , at the usual
time and place. The general business of the Society first
occupied attention , and themembers expressed themselves
as satisfied with the result of the correspondence between
Mr. Rooke and the London Society. Mr. Renton next
exhibited some blue prints from his drawings of the petrol
motor for the Society. Mr. Burrows then read a short
and interesting paper on
Electric Wiring.” He de
scribed the various systems of wiring for electric lighting,
about
the usual practice in fitting
and went into details
private houses, etc., such as the making of joints, fitting
switches, etc., position of cables and other points. --CECIL
E. SQUIRE, Hon. Sec., 401, Staniforth Road, Attercliffe ,
Sheffield .
MR. J. H. RIDER, the lately.appointed chief elec.
trical engineer to the London County Council, has been
engaged for some time on a treatise on Electrical Trac
tion , which he is writing for Messrs. Whittaker & Co.
It is to be published in the Autumn, and will treat very
fully on the different systemsof Electric Tramways.
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For the Book - shelf .
How to BECOME A MUNICIPAL ENGINEER. By J.
Freebairn Stow . London : The St. Bride's Press ,
Limited , 24 , Bride Lane, E.C. Price Is. Det.
Postage 2d.
Books which have for their object the assistance of a
youth in deciding the profession he is to adopt are bound
to secure our attention . Weare glad to say they are very
usually good books, and the present volume is not only
one of that class, but it has the additional importance of
presenting an introduction to a profession hitherto not
dealt with in books at all. There is not a great deal of
it, but what is written is sound and practical advice, and
parents who can afford the usual fees for engineering
pupils should most certainly study Mr. Stow's little
volume. The pupil himself will find this book of
the greatest value, and to indicate the sensible nature of
its contents, we reproduce from its pages the following
remarks, which equally well apply to engineering gene
rally as to the special subject dealt with :-Mr. Stow
says : “ Practical experience is the chief thing, and it is
the man with the clear head and sound practical training
who, engaged on engineering works, when confronted
with a difficulty , can immediately apply his practical
knowledge to surmount the obstacles which from time to
timearise, that makes the successful engineer. Certainly ,
mathematics , geology, and chemistry are all more or less
embraced in the profession , and that is the reason why
youths with an inclination for these sciences are the right
ones to train for the profession ; but without practical ex
perience , and plenty of it, they would be unable to carry
out their duties.”

The Construction of a

Direct

Current Fan Motor .
HE following article and illustrations are extracted
can Electrician, and illustrate a compact form of
direct current fan motor, the construction of which is
easily within the ability of anyone at all experienced in
the use of machine tools. Themotor is of the bipolar
ironclad type , the field -magnet having the form and
dimensions shown by Fig . 5. Fig . 2 is an axial cross
section of the motor frame taken vertically . It is ir
tended that themagnet proper shall be of cast steel set into
a thin cast iron shell, the front cap of which is integral
with the shell, as indicated by Fig . 2 ; but if the builder
should prefer, the entire structuremay be made ofa single
casting of steel. The first construction requires some
whatmore machining , as it will be necessary to turn up
the exterior of the field -magnet and bore out the cast.
iron shell, so that the two will fit snugly together ; but
the result will be a very much better-looking machine
than if the field -magnet structure were wholly of cast
steel. There is only a single bearing, the shell ofwhich
is cast integralwith the motor casing , as indicated in
Fig. 2 , and this is provided with a grease cup of the ordi .
nary gravity -feeding type. A cross section of the cup is
included in Fig. 2, and a dimensioned drawing of it is
given by Fig . 1.
The rear cap of the motor-case, a vertical cross -section
of which is shown in Fig . 2, is detachable, and is pro
vided with a recess extension near the centre to ac .
commodate the commutator. The brush -holders, which
are of the ordinary tubular type, aremounted in insulat
ing bushings in opposite sides of this extension .
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This end cap is intended to be of cast iron, no matter
which way the field -magnet is constructed . It is secured
in place by means of nuts, which thread on four machine
screws that pass completely through the field -magnet.
These four screws also serve to secure the fan guard to the
opposite side of the case , and in the event that the field .
magnet proper is made of cast steel, and the case of cast
iron, the same screws serve to hold the magnet in the
case, as indicated in Fig. 2 and Fig . 3, which show this
construction. The photograph shows the field magnet
casing mounted on a trunnion pedestal, but, of course ,the
builder can use any form of mounting he may prefer.
This is about as simple, however, as any that an amateur
can construct that will provide both vertical and horizon
tal adjustment. The trunnion yoke, shown in Fig. 3, is
a separate casting with a stem fitting into a hole in the
pedestal, which enables the motor to be swung around

To Snap
Switch

F
FIG . 9 - DIAGRAM OF SWITCH CONNECTIONS.
about a vertical axis, while the trunnions provide for ad .
justment up and down about a horizontal axis.
The armature core is of ordinary drum type, provided
with twelve holes for the winding , the holes being located
so that the outer edges are 1-16th in . below theedge of the
armature core, as indicated in Fig. 7 , which shows the
condition of an armature disc before thecore is assembled .
After assembling the discs on the shaft, the thin webs
between the winding holes and the periphery of the disc
must be cut away, preferably with a milling tool, but
allowably with a hack -saw and file , leaving the discs as
indicated by Fig. 8. The holes for the winding are 18 in .
in diameter. Fig. 4 is a cross-section of the complete
core with the shaft and commutator. The brass drum on
which the core discs are mounted is open at the end
opposite from the commutator to allow the bearing shell
on the motor frame to project into the core. There is no
bearing beyond the commutator. Fig. 6 is a cross - section
of the brush -holder with its insulating bushing,
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The armature winding consists of twelve coils of No. 33
double silk -covered magnet wire, each coil containing
185 turns. A winding diagram may be made by drawing
anarmature disc and numbering the slots successively.
The winding should proceed as follows :-First wind a
coil in slots i and 6 , twisting the terminals together
lightly near slot 1. Then turn the armature core through
balf a revolution and wind a coil in slots 7 and 12, twist
ing the terminals together' near slot 7. The next two
coils should preferably come in slots 9 and 2, and 3 and 8 ;
the next two in slots 5 and 10, and iſ and 4. This will
complete half the armature winding. The seventh coil
goes in slots 10 and 5 on top of the coil previously wound
in those slots, but the terminals are twisted together at
the opposite side of the coil near slot 10. The eighth
coil goes in slots 4 and 11 ; the ninth coil goes in slots 2
and 9 with the terminals left near slot 2 ; the tenth coil
goes in slots 8 and 3 with the terminals near slot 8 ; the
eleventh coil goes in slots 12 and 7 with the terminals
near slot 12 ; and the twelfth coil goes in slots 6 and I
with the terminals near slot 6.
In winding the coils, care should be taken to preserve
identification of the starting and finishing terminals of
each coil. The best plan is to tie a knotin the starting
terminals, and then leave the finishing terminals straight.
When all the coils are in place, untwist the twelve pairs
of terminals and connect the coils together as follows :
Twist the finishing end from slot i to the starting end
from slot 2 ; finishing end from slot 2 to starting end from
slot 3 , and so on, allthe way around the armature. Then
carry the twisted terminals out to the commutator, the
pair from slots 1 and 2 going to segment No. 1 , and the
pair from slots 2 and 3 going to segment No. 2 , and the
pair from slots 3 and 4 going to segment No. 3 , and so
on, all the way around. The terminals of the coils can .
not be pulled through straight out to the commutator, but
must be laid flat along the head of the armature winding
and bound into place by means of strings, as illustrated
in Fig. 10, which was made from the photograph of the
complete armature. This precaution is necessary , in
order to prevent the edge of the recess in the removable
cap from chafing the leads running to the commutator.
The commutator has twelve segments, and is preferably
of the construction illustrated in Fig. 4, but the reader is
strongly advised to purchase a commutator from any one
of the various manufacturers, rather than to attempt to
construct it. The winding of the armature across the
heads must be compressed until it measures not more than
2% ins. along the shaft. The field -magnet winding con .
sists of two coils of No. 25 single cotton -covered magnet
wire wound into the ordinary rectangular outline, and
then taped and bent to the form shown in Fig. 11 . Each
coil must contain thirty layers of wire, and each layer must
have forty -four turns, making 1,320 turns per coil.
The machine is designed for two speeds ; with the field .
magnet coils connected in parallel it will run at the maxi.
mum speed, and with the coils connected in series it will
run at the lower speed. The magnet coils are connected
in series with the armature, irrespective of their relation
with each other. A switch should be provided in the base
of the motor for the purpose of cutting the fan in and
out of circuit , and changing the relation between the field
coil connections. A diagram of the switch is shown by
Fig. 9. The details of its construction may be worked
out to suit the individual ideas of the builder, the only
essential features being that it shall be mounted on a non
combustible base, preferably of slate or porcelain, with
the metal parts so disposed that they cannot possibly
come in contact with the pedestal base . The connections
between the field -magnet coils and the switch in the base
are preferably established by means of ordinary lamp
cords led through holes in the end cap and in the
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pedestal base. Each of these holes should be insulated
with a substantial fibre bushing . A double-pole snap
switch should be inserted between the motor and the
supply circuit.
Fig . 12 shows the complete motor with the an and
guard, but the reader is advised to purchase both fan
and guard from any dealer in electrical supplies ; the
design of a propeller fan is not a sufficiently simple
matter to justify an amateur in attempting it, and the
same is true of the fan guard, although to a lesser degree.
It is only necessary, in ordering these two parts, to
specify the diameter of the fan, size of the shaft, and the
distance apart of the machine screws which hold the fan .
guard on . The motor is intended to drive a 12 in . fan
at 1,600 r. p.m. on a 110 volt circuit.
Design

for

Signalling

Model Railway

for

a

Track .

By HENRY GREENLY .

body being turned out of wood with a hole for pin
drilled through it ; this pin to be affixed into the casting
at foot, which is screwed to the sleepers or framing. The
arm to be of 1. 16th in . brass bent, as shown, and drilled
and tapped for the rod, which should be attached to the
point bar, so that when the points move the signals re
volve through an arc of 90 degs. Two plates should be
fixed on the side and painted red and white respectively,
and be arranged to face the line in the usual manner,
according to the state of the points. The signals would
have to be arranged in a slightly differentway if intended
to burn oil or have electric light. These ground signals
can be used for points 7 , 8 , and 9 at signal-box No. 1,
and points No. i at signal-box No. 2 ,
The interlocking can be simply done with shaped bars
shown on the plan . Taking, for instance, levers 1 to 5
in box No. I. Lever No. I has a slotted bar, and, as
shown, the points would be right for the main line, the
connecting bar places the locking bars M B and B B in
such positions that lever No. 2 is free to be pulled over,
this lowering the main line signal ; on lever No. 3 is a
bracket which prevents it being pulled over before No. 2 ,
thus preventing the rail catch stop being clear before the
signal is pulled off. If the point lever No. 1 is pulled
over, the points being right for the branch line, No. 2
(main home signal) is locked, and the branch signal
(No. 5 lever ) is unlocked. No. 5 must, of course, be
pulled before the rail stop catch is removed. As Nos. 3
and 4 work the same rail stop catch they must be
slotted, so that either Nos. 3 or 4 can be pulled indepen
dently ; this can be done as shown in the sketch (Fig . 13).
All point levers, when back, should place the points so
as to allow the trains to run on the straight or main lines,
the pulling over of them putting the points right for
branch lines or crossovers.
It will be seen that the box is so interlocked that if an
engine wants to come out of the siding No. 9 (main line
points ). No. 8 (points, branch to siding ) before No. 6 the
points from siding can be so arranged , the initial pulling
over of No. 9 preventing the main line starting signal
being lowered.
With signal box No. 2 , when the siding points (No. 1 )
are right for the main line, home signal No. 2 and rail
stop catch No. 3 should be free to be operated to allow
train to pass ; but if the points (No. 1) are otherwise,
Nos. 2 and 3 should be locked , and signal No. 4 be free .
Signal No. 5 should be free to be worked at any time, as
this is the signal allowing exit from section C to section
D. Of course, the rail stop catch No. 6 should not be
capable of being cleared until signal No. 5 is lowered .
The signal-boxes should have two small single stroked
cycle or office bells of different tones - one for receiving
messages and the other for sending - to be used for trains
leaving and for trains entering sections.
The mode of operating would then be, No. 1 operator
having all instruments set “ line clear to start with ,
wanting to send a train to No. 2 operator, would ring one
stroke on his “ sending ” bell ; operator 2 would answer
this signal by repeating it, setting his block instrument for
section Bat
Train on line." On hearing this repeat
operator would similarly set his instrument for section B ,
and lower his signals (No. 10 or 12). Operator 2 , having
sole charge of section C , would set his instrument for this
section to “ Train on line," and let the train on to the
advance signal No. 5. So soon as the train had left sec .
tion B he would raise his signal No. 2, and ring three
beats on his receiving bell, and on operator No. I answer .
ing it, both would set their instruments for section B at
“ Line clear.” Operator No. 2 would then send on the
train through section D in a similar manner, signalling
with his sending bell, and in this way the working of the
line could be kept going.

.

(Continued from page 250.)
' HIS brings us to the signal boxes. In making these
THa scale of about i in . to the foot is advisable, as
the difference between this and the 34 in . of the
rolling-stock would not be apparent in practice.
The scale section of the signalbox shows the arrange.
ment of connecting the rods and the spring.catch gear.
The usual spring.catch gear, similar to that of the revers.
ing lever of a locomotive, may, of course, be used with
some advantages, but it is difficult to make. If it is
adopted, the best type for models is that used in some
L. & N.W.R. signal boxes (see Fig . 6 ). It is much easier
to pull over, necessitating the use of only one finger in .
stead of finger and thumb, with the usual spring catch .
I have adopted an arrangement which is separate from
the levers, and has a button coming through the floor;
to release the catch one finger is required to press this
button down, and with the other the lever can be pulled
over. This is placed below the floor of the signal cabin ,
clearing it for the interlocking bars.
The levers in the signal-box are best made of 38 in . by
18 in . brass, and should have at the pivot a piece of brass
tube hard soldered to it ; this will prevent any disagree.
able side play (see Fig. 10 ). The whole of the levers
should bemounted upon a steel rod passing through the
sides of the signal box, the spring catch should be simi.
larly mounted , and have pieces of tube between them as
distance pieces.
The spring catch armsare double, one piece passing on
each side of the lever, with distance pieces at convenient
positions. There should be two notches at each end , and
these notches should engage a small steel pin passing
through the lever.
A board should be provided to allow the plan of the
signals worked by the box to be painted upon it. The
floor of the cabin may be of hard wood, as shown , or
sheet metal.
The block instruments (Fig . 11 ) should be made of
sheet tin , as shown, the rod actuating the dial to pass
along the roof of the cabin to the back, so that the instru .
ments can be easily set. These handles should work
stiffly, or have other arrangements, so that when placed
in a given position they may stay there. The " disc " in
the instrument should have two parts, one painted white
with letters “ Train on Line," and the other white with
“ Line Clear " upon it. One block instrument should be
provided for each section in each signal-box.
The ground signals, or “ Tommy.dods,” as railway
men call them , may be made as shown in Fig . 12, the
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New

to tool board of lathe keeps the lower end in position , and
allows same to slide from end to end of lathe, the vibra .
tion of the running-strap causing the apparatus shown in
the photograph to slide along in line with the driving .
pulley of driller strap.

Lathe Overhead . *

'HE object of this " overhead ” arrangement, which
has been recently invented by one of the readers of
THE
this journal, is to enable the driving pulley of over
head to follow the drilling instrument on the slide-rest,
automatically from end to end of the lathe, and to give a
vertical adjustment of the driving.strap without a weight
for tension .
A shaft driving pulley is keyed on a shaft sup
ported by centres fitted to sliding blocks at each end
of overhead, and in addition to this there are fast and
loose pulleys, F and L in the sketches, for driving the
strap to the drilling instrument on slide-rest. The so
called fast pulley, F , is free to slide endwise on the shaft,
so that it is always over the pulley of the driller. This
motion is obtained by making a fute , G , all down the
shaft, and another, s, to correspond in theboss of wheel.
Balls, with half their diameter in the shaft and half in the
boss of the wheel, allow the driving.pulley to slide along
the shaft but not round it. The balls fitted in an annular

Handenen
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White Metal Castings
Models .

for

By S. BRAY.
AVING interested myself in the use ofwhite metal
HAin making small castings, I venture to submit the
result ofmy experiments. The alloy which gives
me the best results is composed of
8 parts lead.
8 parts block tin .
I part antimony.
The result is a hard , tough metal, which cuts well, pre
senting a face like silver, and more ductile than cast brass.
Test pieces break with a tension of6,700 lbs. per square

Face

9
L

F

tą

Cross Section
of Drwing Shaft
and Boss of Pulleyy.
, F.

IMPROVED DRIVING PULLEYS FOR LATHE OVERHEAD .
groove in the face of pulley boss are to reduce friction with
the other boss. A bevel gear on the shaft end is not
absolutely necessary , but is convenient, and is to give a
movement at right angles to the lathe bed. This move .
ment being rarely necessary, itmuch simplifies matters to
push the sliding blockswhich carry the centres for driving
shaft of overhead along by hand to the required position .
The driving.belt passes over fast pulley, round pulley of
driller, back over loose pulley of overhead and down to
tension -pulley , and up to driving-pulley again . The
photograph shows the tension pulley arrangement and
method of giving automatic vertical adjustment to the
strap which drives the driller and takes up any slack or
gives more length as required. This arrangement in a
twelve months trial has been found far superior to a weight
which is usually attached to pulley shown. A bar attached

TENSION PULLEY.

inch. Truly, this compares favourably with cast iron ,
when we consider the dirty and unworkably hard castings
which some iron foundries turn out for amateurs.
Now for the thickness required to resist internal pres
sures. Let us suppose themetal to be cast into the form
of a cylinder of say 2 ins. diam ., which is required to
work with a pressure of 100 lbs. per sq. in .
The formula for a hollow cylinder shell is
P x D = 2t,
where P is pressure, D diameter , t thickness, and ſ is
strength of material.
P x D
Therefore,
2 f
100 x 2 ins.
= 1.14th in .
Substituting figures : t =
2 X 1400
to allow for
in.
4
to
up
stren
be
this
thick . If
gthened
wear of piston , and to prevent vibration , & c., we have a
cylinder of ample strength and moderate weight .
This alloy will wear beautifully in bearings and sleeve
linings.

We shall be pleased to forward to the inventor any
letters of enquiry from readers interested in the device
described above. - ED., M.E.

-
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The

Editor's Page .

HIS issue completes Vol. IV of THE MODEL
our
in
practice, contains an index to the contents and a
title page for binding. We believe our decision to make
the volumes half -yearly ones containing twelve issues in :
stead of yearly ones containing twenty- four issues will be
generally acceptable for two reasons. In the first place,
it enables us to publish free an index dealing fully with
the twelve issues, whereas, if we had to prepare an index
of double the extent, as would be the case with a yearly
volume, an extra charge for same would become neces
sary ; and, secondly, it will make it easier for future
subscribers to commence with a new volume, as a missing
number would only spoil a six months' set instead of a
twelve months' set.
In THE MODEL ENGINEER for December, 1898, we
illustrated and described a model American locomo.
tive and train , made by Mr. Thomas E. McGarigle, of
Niagara Falls. This train, which did duty for some time
at one of the Exhibitions in the United States, is now on
view at the Military Exhibition at Earl's Court, London ,
and is shown working in the grounds near the Big Wheel.
The locomotive is built to a scale of about one -seventh
full size of one of the largest engines on the New York
Railroad . The total length of engine and tender is 7 ft.
3 ins., the driving wheels are 10 ins. diam ., the cylinders
2 ins. diam ., and the stroke is 4 ins. A number of open
cars are attached to the engine, and visitors to the Exhi.
bition are taken for short trips for a small fee per head.
The gauge of the track is 12 ins., and the engine will
haul a load of ten cars carrying twenty people.
*
A reader, who recently wrote to our Postal Query De.
partment asking us to supply him with instructions for
building an oil engine motor car to carry one person , re
marked that he did not want it to run into a lot of money ,
and he wanted our advice at the earliest opportunity, as
he was anxious to get to work before the next issue of the
journal appeared. Surely, a little reflection would have
shown our correspondent that, in the first place, a pro.
perly -constructed motor car must necessarily be a fairly
expensive thing to build ; and , in the second place, that
to ask for instructions how to make a motor car in return
for a stamped addressed envelope, is to make a very un
fair demand upon the resources of our staff. Moreover,
in spite of his desire for an early reply by post, the stamped
addressed envelope was not enclosed . We only wish to be
treated reasonably by those of our readers who make use of
our query department, and, so far, we have been very lenient
in overlooking breaches of the rules under which replies
are furnished . In future, for our own protection, we
shall feel obliged to ignore all queries which do not
strictly comply with the regulations published in every
issue at the head of the “ Query and Replies ” column .
We do not wish to saddle the correspondent above re
ferred to with the responsibility of having forced us to
this decision , for we have no doubt that his intentions

were good ; but we have had many cases of laxity in com :
plying with our conditions, all of which have caused us
more or less extra trouble , and in the interests of those
readers who do take the trouble to carry out our instruc
tions, we shall feel obliged to act more firmly in the
future .

Judging from letters we have at various times received
from amateur model locomotive builders, we are inclined
to think that there is a distinct want for sets of castings
for models of standard types of English locomotives to a
scale of half-an -inch to the foot . Many amateurs have
not the space necessary to put down a track for an inch
scale model; and moreover, are probably not in a posi
tion to bear the combined expense of so large a track
and model. A strict reproduction of the real engine in
detail is not required so much as a close external appear.
ance , combined with good running powers.

New Prize Competitions.

Competition No. 15. -We offer a prize of £2 2s.
for the best DESIGN FOR A MODEL ELECTRIC LOCOMO
TIVE . The size and type of the model are left to the
competitor's discretion, but it is not intended that the
supply of electricity should be carried either by the loco.
motive itself or by the train it pulls. A complete set of
dimensioned working drawings are required , together
with a description of the details of the model and the
most important points to be observed in its construction .
The drawings should also show sufficient of the track to
illustrate clearly the method adopted for collecting the
current. Though not essential, a photograph of the
finished model should be sent if possible. The last day
for sending in entries is July 31st.
Competition No. 16. - We offer a prize of El is.
for the best article on “ HOW TO MAKE AN ELECTRIC
Night Light.” Complete working drawings of the
arrangement are required, together with a description of
the method of construction . The necessary current should
be supplied by primary batteries and not by an accumu
lator. The last day for sending in is July 15th.
GENERAL CONDITIONS FOR ABOVE COMPETITIONS.
1. All articles should be written in ink on one side of
the paper only .
2. Any drawings which may be necessary should be in
good black ink on white Bristol board . No coloured
lines or washes should be used. The drawings should
be about one -third larger than they are intended to appear
if published.
3. The copyright of the prize articles to be the property
of the proprietor of The MODEL ENGINEER, and the
decision of the Editor to be accepted as final.
4. The Editor reserves the right to print the whole or
any portion of an unsuccessful article which he may think
worthy of publication, unless the competitor distinctly
expresses a wish to the contrary,
5. All competitions should be addressed to The
Editor, THE MODEL ENGINEER , 37 & 38, Temple House,
Tallis Street, London, E.C., and should be marked out.
side with the number of the competition for which they are
intended. A stamped addressed envelope should accom .
pany all competitions for their return in the event of
being unsuccessful.
All MSS. and drawings should
bear the sender's full name and address on the back .
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Practical Letters from

Our

Readers.
[ The Editor invites readers to make use of this column for the fuli
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume if desired, by the
full name and address of the sender should invariably be
attached , though not necessarily intended for publication. ]
The Price of Small Bolts and Nuts .
TO THE EDITOR OF The Model Engineer .
DEAR SIR ,-I am surprised at " Octagon," on page
235, May 15th issue, re nuts and bolts. I have supplied
these for years at is. per doz., free. WM. BYGRAVE .
Hadley, Barnet.
TO THE EDITOR OF The Model Engineer .
Dear Sir , -In reply to your correspondent's letter in
The MODEL ENGinger, signed “ Octagon ,” re the price
of nuts and bolts, I should feel obliged if you will insert
the following remarks :-If “ Octagon " applies to Mr.
Bond, in the Euston Road, hewill find the most perfectly
made nuts and bolts, of the dimensions alluded to , at 9d.
per dozen , and larger sizes at is. per dozen also for the
nuts and bolts. Other goods equally cheap. - Yours
A. P.
truly ,
London , N.W.
A Simple Lamp -Holder.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -A useful lamp-holder was made a short
time ago from a discarded cotton reel. The hole was
stopped by placing a piece of wood therein ; another hole
was now made just large enough to allow the lamp to be
placed in . This was filled with very fluid plaster of Paris,

Connecting- Rod.- Diameter of the connecting.rod
1-5th diameter of cylinder ; swell about } in . to the foot
in middle of length .
Valve Spindle.- Diameter, i roth diameter of cylin
der.
Crankshaft.- Diameter, 3.1oths diameter of cylinder.
Crank Pin . — Length , 14 times its diameter ; diameter ,
4 diameter of cylinder.
Crosshead Pin .-- Same diameter as piston rod.
Crosshead should have large bearing surface.
Valve Rod, Stuffing-boxes, Glands, Cocks, Vaives,
Lubricators, & c., are usually made standard size.
Cylinder Flanges are made three and a half times the
bolt diameter, and four times the size if studs are used.
Power . - The theoretical power ofan engine is obtained
APRS ; where A = area of piston in
from the formula
33,000
square inches, P = mean effective pressure on piston ,
R = number of revolutions per minute , and S
length
of stroke in feet. For a double-acting engine this result
is multiplied by two. For a gas or oil engine working
on the “ Otto ” principle the result is halved. In ali
cases the actual power available for use is very much less
than the theoretical amount. For engines of the size
mentioned , about half the power may be realised . In
smaller models, even less will be attained .-- Yours truly ,
E. P.

Chucks to Hold Small Screws.
TO THE EDITOR OF The Model Engineer .
DEAR SIR, —I have read yourbook on “ Turning ," and
think it a very good book . Most of the screws I use are
B.A. threads, and I frequently require to polish up the
heads before lacquering. I made a set of little screwed
mandrels (I see you notice something of the kind - Fig .
54 in the above book ) out of steel rod , and tapped these
the various B. A , sizes, and fitted steel screws to same, as
SPLIT
B.A.1

Proportions of Model Engines.
TO THE EDITOR OF The Model Engineer .
DEAR SIR, -A few notes on model engine design and
proportions would no doubt be acceptable to some of the
r.aders of The MODEL ENGINEER. The following rules
and dimensions will apply to a vertical or horizontal land
engine, with cylinders somewhere about 3 ins. stroke by
2 ins. bore.
The Cylinder. — The thickness of this is determined by
the theoretical working pressure, re- boring being taken
into view . A very good rule is 'o6 x diameter + '2 in .
Cylinder Covers. These are made slightly thicker
than the cylinder, 1.16th to % being added .
Piston Thickness. - About A of cylinder diameter.
Steam Ports.— The area of steam ports 1.16th of cylin
der area ; the length , 7-10ths of cylinder diameter.
Exhaust Port --One and half times to twice the area
of one steam port.
Piston Rod. - The diameter in most cases 3.20ths
diameter of cylinder ; taper on piston end , 72 in . to the
foot.

ANA
Elmer B.A.3

9

wires fixed upon the platinum loops, inserted and pulled
tightly through. This bedded the lamp firmly on the
plaster ; when set, it formed a capital reflector. Termi.
nals were now fixed at the back and flexible wire attached.
-Yours truly ,
E. A. Q.
Stockwell .
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FIG . 2 .
FIG . I.
in sketch (Fig. 1 ). These can be gripped and centred in
a four-jaw or other chuck , and nuts turned up on the
ends of the screws, or, if screws have to be polished , they
can be screwed into these socket -pieces after removing
the screw which fits socket . I also made a set of brass
sockets with brass screws, with the socket -piece split, and
with these the pressure of the jaws of the chuck clamps
screw being operated upon so that a shoulder can be
easily turned on same or thread removed by turning
without allowing the screw to run back . The iron back
screw also sets the screw operated upon , preventing it
from running in . The smaller sizes - B.A. 9, 10 , etc.,
are made solid , as the back screw is all that is required
Vuovo
BA9

FIG . 3.

QA
Fig . 4 .

(Fig . 3). The number is typed on the end of the socket
pieces and top of head of screws, as indicated in Fig . 4 ,
so that the jaws of chuck do not wear figures off, and
they can be readily found. Turned parts can be readily
manipulated on above contrivance. Do you know of any
tool for drilling small holes with square bottoms ? Is it
possible at one operation ?-Yours truly,
Yorks.
“ B. A.”
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to set or adjust the valves, & c., without the least trouble.
The valve is worked with a single (slip) eccentric, no link
motion, with all its careful fitting, being required.
The valve rod at outer end works in a bush to steady
it, eccentric -rod being attached at side to an adjustable
collar, set (and fixed) by a small pinching-screw , as
shown. To mymind , this arrangement is superior to the

Ex

A Model Acetylene Searchlight.
TO THE EDITOR OF The Model Engineer .
DEAR SIR, I was pleased to note in your issue of
March 15th , 1901, a letter of interest, if not a reply , to mv
Acetylene Searchlight query . I thank “ Active Service
for his letter, and although perhaps I have not a vast
amount of knowledge of " light," and such subjects, yet I
can ponder deeply on its revelations. I can, of course, see
that one hundred mirrors cannot reflect exactly one hun .
dred times the candle-power of the “ basis light,” or
light first given , because every mirror must necessarily be
placed further away than the former one. Then the
mirrors must be large enough to contain the whole reflec.
tion of flame, and hence a series of points as in a para
bolic reflector (or concave) will not do unless the light
comes from one spot, as in the arc lamp. If one mirror,
by reflection , increases the light on a certain spot, I
cannot see why two mirrors will not again increase the
light - but not double it.
One of your correspondents gave a very good drawing
of a model searchlight, and this wasmade by mirrors and
lenses ; also perhaps “ Active Service ” has seen a mili
tary searchlight at work in South Africa , and could ,
therefore , give us a description of the reflector of same. I
also heard that Baden -Powell had an acetylene one.
I should very much like to see another letter by
“ Active Service,” if he can spare the time to write, and
give us his idea on the reflection of an acetylene light, by
any means whatever - whether by mirror or lenses.
Yours truly ,
“ VOLT-AMP
Guernsey.
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Section .
Cylinders for Model Locomotives .
TO THE EDITOR OF The Molel Engineer,
DEAR SIR , -Mr. King, of Manitoba, in his letter to

Pian , not to Scale .
CYLINDER ARRANGEMENT FOR MODEL LOCOMOTIVES.
you — page 209 , issue for May 1st - re Mr. Greenly's
Model Locomotive, mentions the disadvantage ofhaving
the valves facing each other under the smokebox. Of
course, that is the usual arrangement with inside cylinders
in this country But for a small scale model it hasmany
disadvantages, someof which he names.
The sketch I take the liberty of enclosing does away
with these (and other) objections, and makes it possible

orthodox plan for a model, and simplifies the adoption of
inside cylinders immensely .
The sketch is to no particular scale, but it is in propor
tion , and may be of someuse to other model engineers,
should you consider it worth reproduction .
Wishing you every success with such a " model " pub
lication. Yours respectfully ,
London , W.
R. QUILLER LANE.
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Queries and Replies .

but the Swedish burners are rather large , at least the silent ones
are ; there are tyves (but make considerable noise) which are only
14 inc, diam . and about 2 % ins. in depth . As to curves, Mr. H.
Greenly's loco (176 ins ), with 3) ins. rigid and 10 ins. total wheel base,
would not run round a 28-in. radius every time (the bogie had plenty
of play), but the minimum safe radius was 3 ft. 6 ins. The writer
who mentioned 6 ft. no doubt meant at a considerable speed - say
five to six miles per hour. The engine you mention , 27s-in . gauge,
4 ins. fixed and 10 ins. total wheel base, would , no doubt, take a
3 ft. 6.-in. radius comfortably at slow speed, but 3 ft. would be an
absolute minimum , we should think .
( 3836) Dynamo Queries. W. S (Dulwich) writes : I bave a
15 C.-p. dynamo, giving 10 volts 3 amps. ( 1) Could you tellme what
size gas engine I would require to drive it at 3000 revolutions, or as
near as possible ? (2) I have an H armature, and I want to change it
for one which will charge accumulators. The size of the tunnel is
1 % ins. diam . How much ought I to pay for the drum armature,
if I gave the H armature in exchange ? The armature is in perfect
order, and I have only had it for one month . (3) What size accu
mulator could I charge with it? (1) Would a 10 -volt accomulator
require 10 plates - 5 positive and 5 negative ? (5) Does the time
taken to exhaust an accumulator depend upon the size of the plates ?
A 10 -volt 3-amp. dynamo is not properly a 15 C.-p.machine. (1)
So much depends in small dynamos and gas engines upon their effici
ency, that we can only give an approximate reply as to the power
required. It would, however, probably be about 1.6th b..p. (2 ) We
cannot undertake to estimate what a new armature would cost .
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to state what power the engine is guaranteed to give. (3 ) The dynamo
would be suitable for charging any moderate sized accumulator of
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(Attention is especially directed to the first condition given below ,
and no notice will be taken of Queries not complying with the
directions thercin stated.
Queries on subjects within the scope of this journal are replied to
by post under the following conditions:-(1) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only, and the sender's name should be in
scribed on the back. (a) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre.
spondents are recommended to keep a copy of their Queries for
reference . ( 3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed . (4) Queries will be answered
as early as possible after receipt, but an interval of a few days
must usually clapse before the Reply can be forwarded. (5)
Correspondents who require an answer inserted in this
column should understand that some weeksmust elapse before
the Reply can be published. The insertion of Replies in this
column cannot be guaranteed. (6 ) All Queries should be
addressed to The Editor, THE MODEL ENGINEER , 37 & 38,
Temple House, Tallis Street, London , E.C.)
The following are selected from the Queries which have been replied
to recently :
( 3755) Model Shunting Locomotive . W. H. (Glenties)
writes : I am thinking of making a small sbunting engine. Will
you kindly advise on the following points : The cylinders are to be
56 in. by 1 in . stroke. It is to have four wheels, and the wheel
base cannot exceed 4 ins. What length of bedplate could I allow ,
and how should the overhang be proportioned ? Would a boiler
7 ins. long by 24 ins. dian , give steam enough ? The boiler is to
/
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No. 3755
be beated by a common outside lamp. I am rather puzzled by the
difference of opinions expressed by writers in The MODEL EN .
GINEER as to what curves are practicable . I see one writer says his
locos work well and fast round curves of 35.in. radius. Another
says 6 ft. is the least radius possible. Both refer to locos and
gauges of a similar nature, i.e., about 14 ins. long and gauge about
27 ins. I would like to have your opinion with reference to a loco
with
fixed awheel
base, anddesign
10 -in . for
totala base,
including
annex
hewing
We4.io.
tank , bogie.
4-Whee!
sugges
ted
the overhang at each end . With a 4-wheeled engine, to get the
firebox and allow room for lamp, this is necessarily great, and the
engine would , of course, be better if a 6 -wheeled one with a radial
wheel in front. We show a boiler which will give the maximum
amount of steam for spirit heating ; the Aue tubes must be of thin
metal and about * in. bore, the cross water-tubes not more than
3-16ths in . outside diameter ; ab ut six of these could be got in the
firebox comfortably . A blower jet is necessary. As you no doubt
know , spirit as a fuel is noi the best and with vapourizing it trouble
ensues. A blower is absolutely necessary, and steam is a long time
raising unless someartificialmeans of bringing the air into the fire
box are used . Oil fuel is very good, butwould be difficu't 10 fit to
a 4-wheeled engine. Mr. Crebbin's engine will run on a circular
track without stopping (except every five or ten minutes for water),

4 cells in series , and you have to remember that the accumulator
must not be charged at a higher rate than its proper amount. (4) A
10-volt accumulator means an accumulator with 5 cells joined in
series, the number of plates being immaterial, except that there
must be 2 at least in each cell. (5 ) Certainly the timean accumulator
will run depends practically upon the size of its plates. You should
read our handbook- " Small Accumulators."
[3847 ] Stroke of Engine ; Overhead for Lathe. S. E.M.
(Kelsale) writes : (1) What is the stroke of an engine ? Is it the
distance the piston travels, or is it the length of the cylinder from
the inside of each cover ? (2) Has there ever been any description of
an overhead for a 4t-in . lathe formilling in The Model ENGINEER?
Mine is not back -geared nor screw.cutting ; can I fit it with over
head ? if so , could you give mea little help ?
(1) The stroke of an engine is the distance travelled by the piston ,
and not the length of the cylinder. (2) There has been no description
of overhead gear for a 45.in. lathe in The MODEL ENGINEER, An
overhead gear certainly can be fitted to your lathe, butwe do not,
of course, know what special information you require. General
information on this subject is contained in most works on the
lathe.
Please note the rules for correspondents printed at the head of these
columns, and in future write your queries on different subjects upon
separate sheets.
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( 3884) Reversing - gear for Small Model Locos. C. H. C.
(Kensington ) writes : am making J -in , scale model of G.E.Ry.,
" Claud Hamilton," and wish to keep it to scale as near as possible
in general dimensions. In so doing, my pistons are only 1 1.16th ins.
centre to centre ,which leaves mewith only a small space between
cranks for four eccentrics. I notice in answer to Query 3505 you
give a sketch of motion with " slip self-reversing eccentric . Will
you kindly explain the action of it, as I annot quite see how it
works ? Also will you tell me wherber the " Joy " valve gear is
workable on a f -in . scale model? I should like to use a valve gear
which can be reversed from the foot-plate the same as in common
practice .
Link motion for y -in . scale engines with inside frames and
cylinders is a very difficult task for an amateur ; but if you wish to
put it in your engine, a clockmaker could make a satisfactory job
of it, if entirely made in steel. The valves would have to be
placed either on top or below the cylinders. A " slip eccentric " is
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always into the slot in the quadrant. This gear is not conducive
to very high speed, but for model locomotive enables the reversing
to be done from the cab without the use of eccentrics. The stroke
of the engine should be as short as possible, and the distance
between centres of the valve-spindle and the piston -rod as great as
can be conveniently arranged .
(3798 ) Boller for Horizontal Engine. E.S. (Worcester )writes:
I have made a small horizontal steam engine, 1 % ins, bore and a ins.
stroke. Will you kindly explain in your valuable paper, what size
and sort of boiler would be suitable, and what power I should be
able to get out of it, say working at 50 or 60 lbs. pressure ? What
would be the best metal to make the boiler with ?
A boiler suitable for your engine is shown and described on pages
30 to 36 of " Mode! Boiler-making,” price 6d . This might be re
duced somewhat in size, making it, say, 7 ins. diam . by 16 ins. high,
the shell being 3-32nds in. thick . You would be able to get about
1-12th b.-p. from the engine working at full pressure .
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one which is loose on the axle and has stops provided, so that if
the wheel is turned either backward or forward the eccentric
engages the backward or forward stop. Wehave a short article
describing this gear already in type, and it will appear shortly ;
Joy's valve.gear for smallmodels is rather difficult to make, and
the play which must be allowed in the curved slide would be
detrimental to the working of the valve. Above is a drawing of
a valve-gear for small engines, devised by a member of the S.M.E.,
Mr. H. Greenly, which is worked entirely from the crossheads.
The opposite crossheads work the vibrating quadrants, and the
radius rod from the valve-spindle slides in this quadrant, as shown ;
when at the top the engine is in back gear ; when at the bottom
it is fore gear. This will be the reverse if the R.H. crank leads
instead of the left-hand one, as shown. There is no lead or angle
of advance with this gear ; the steam distribution is the same as
in the early locomotive, and in the double-acting model oscillating
cylinder. The lifting links slide on each other on their inner sur.
faces, thus keeping the projecting pin of the radius-rod (valve-rod )

( 3858 ) Electric Bells. J. W.(Manchester) writes : I have to
fit up an engineering works with electric bells, about half-a -dozen to
be all rung together in different rooms by pressing a button in the
case of fire. Should the bells be arranged in series, using one of
them as contact-breaker ? Abouthow many cells would be required,
and what size line wire ?
We are unable to say definitely that the proposed method will
answer for the six bells, but if the controlling bell has a good
distinct " make-and-break,” it should do very well in our opinion,
Some idea of the size of bells and the extent of the works would
enable us better to answer the latter portion of the Query. Six
No. 2 Leclanché cells in series would provide sufficient current for a
fair length of circuit, and No. 20 should be the smallest gauge of
wire. No. 18 would be preferable.
(3958) Enclosed Type Dynamo. " MAGNET " (Chelmsford )
writes : I am making a dynamo. Would you kindly give me the
following instructions through your valuable columns ? The arma
ture is built up of laminated charcoal discs. Length of core, 3 ins. ;
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diameter, 374 ins., wound 2 lbs. of .020 D.C.C.wire, in 24 slots. I
am makingthe magnets of 8-in . steam tube, with pole pieces screwed
to inside ; would there be sufficient iron in the magnet? Please
state dimensions of wire required on each pole piece and give ap.
proximate output I may expect.
You will require about 6 lbs. of No. 26 wire for field -magnets
total. The iron ring should be * in. thick to provide sufficient
sectional area for the magnetic circuit. The output should be about
60 volts 3 ampères.
( 4007) Prices of Aluminium , & c. J. M. (Campos, Brazil)
writes : Please inform me through The MODELENGINEER, the
price of hard and soft aluminium in sheets. (2) Will it corrode if
exposed to wind and rain. ( 3) What should steel galvanised angle
cost, say j in . to it ins., per lb., in small quantities ? (4) What is
the price per lb. of balls for bearings, % in. diam . ?
(1) Aluminium costs in England at the present time about 2s.
per lb, for ingot, and up to as much as 45. per Ib .for sheet and
wire, retail. ( 2) Purealuminium corrodes only to a slight extent in
open air. (3) Galvanised steel angles of small sizes about 3d. or
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firmly and expeditiously by a singletaper pin . This toolissupplied
by Messrs. Thos. A. Renshaw & Co., 8, Bath Street, City Road,
E.C., who also supply a number of other engineering tools, amongst
which may be mentioned their combination trimmer and mitre cutter.
This latter is a splendid tool for pattern -makers and wood -workers
generally . Readers
interested should send astamp for particulars to
Messrs. Thos. A. Renshaw & Co., as above, mentioning THE
MODEL ENGINEER in their letters.
Launch Engine Castings.
We have received from Messrs. Geo. Goodman & Co., of Bath ,
some samples of the set of castings they supply ,suitable for building
the model launch engine described by Mr. A. E. Hayes, in our
issue for April ist last. These castings appear to be clean and
sound, and should make up into a very satisfactory model. The
firm state that they willbe able to supply full size working drawings
of thisengine, which willdoubtless be a great convenience to those
purchasing the castings.
Model Steamboats.
A new price list of model steamboats has iust been issued by

MODEL TORPEDO BOAT BY MESSRS. W. J. BASSETT - LOWKE & Co.
4d. per Ib. , but they are difficult to get, and % .in. angles are, we
believe, practically unobtainable. ( 4) .in. steel ballsfor bearings
about 305. per lb. , or is. per dozen .
[4008) Heating Surface and Cylinder Capacity. W.R. D.
(Aberdeen ) writes : Please tell me the proper relation that ought to
exist between the heating surface and cylinder capacity of a 4 -in .
scale model, which is meant to workhard and continuously,
For spirit-driven engines 200 sq. ins. of heating surface for every
square inch of piston surface is a good proportion, but an oil.
fired loco might do with less heating surface if most of it was in the
firebox .
An Engine Worked by the Sun.
A Correction .
In our issue of June Ist, in a Practical Letter, under
the above title, Mr. D. W. Gawn was credited with a
miscalculation for which he is not responsible. The rate
of work done by the engine is correctly stated to be
5'09 h.-p. , but if the efficiency is admitted to be 80 per
5'09
cent. , the indicated horse.power should be 80 = 6.36,
not 4 h.-p. As a matter of fact, the real efficiency of the
engine in question is much less than this, and may be
5'09
taken as 60 per cent. , in which case .60 = 8:48 b.-p.
will represent the gross indicated power.

Amateurs '

Supplies .

[ The Editor will be pleased to receive for review under this
heading, samples and particulars of new tools, apparatus,
and materials for amateur use .)
Lathe Cutter - Bars for Amateurs.
We illustrate below a particularly neat cutter-bar for use with
small square -section steel cutters. As is well known, these are very

easily groundup to correct shape from short pieces of steel rod , and
undoubtedly form the most economical method of having a complete
set of turning tools for agreat variety of work. In the present in.
stance, the cutterfits a slotcut in the sideof the bar, andis secured

Messrs. W. J. Bassett -Lowke & Co., of Kingswell Street, North
ampton, and will be sent free by them to any of our readers on
receipt of a post-card. Itcontains anumberof illustrations, one of
which is shown herewith. representing a model torpedo boat, 22 ins.
long and 3 ins. beam , driven by a double -acting ocillating cylinder.
Altogether, nearly twenty different patterns of boats are listed ,
including steam yachts, river launches, cruisers, gunboats, torpedo
boats, armoured cruisers and battleships, the prices being corres.
pondingly varied. One of the smaller boats supplied by Messrs.
Bassett-Lowke & Co. was recently shown to the members of the
Society of Model Engineers, and worked extremely well for its size .

Catalogue Received .
W. H. Carter , 81 , Braemar Road, Tottenham , London, N.
Mr. Carter issues ahandy list of small accumulators and lamps. The
former are supplied in ebonite or glass vessels, whilst separate parts
-glass jars, accumulator plates, & c., are also stocked . The lamps
are supplied plain or fitted as scarf pins, cycle lamps, electric flowers,
etc., with and without switches. They are also made in various
shapes.
Notices .
The Editor lavltes correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, andshouldinvariablybear the sender's name and address. It
should be distinctly stated, when sendingcontributions, whether
remuneration is expected or not, and all MSS. should be accom .
panied by astamped addressed envelopefor return in the event of
rejection . Readers desiring to seethe Editor personally can only do
so by making an appointment in advance.
Advertisement rates may be bad on application to the Advertise .
ment Manager .
How TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper ,
and all new apparatusand price lists , & c., for review ,to be addressed
to THE EDITOR, " The Model Engineer," 37 & 38, Temple House,
Tallis Street, London, E.C.
All correspondence relating to advertisements to be addressed to
THE ADVERTISEMENT MANAGER, " The Model Engineer, " 37 & 38,
Temple House, TallisStreet, London, E.C.
All subscriptions and correspondence relating to sales of the paper
to be addressed to the publishers, Dawbarn & Ward , Limited,
6, FarringdonAvenue,London,E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain, 12, Cortlandt Street, New York, U.S.A., to whom
all subscriptions from those countries shouldbe addressed .
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