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SELECTIVITY.

W

E learn that the equipment of the new 2LO
is already undergoing tests and that soon the
needle of the aerial ammeter will move across
the scale. So great is the power of this station that
tens of thousands of listeners are turning over in their
minds the changed conditions of reception that will
soon come about. To be tied to the programme of
the local station is distressing, yet it is feared that
many listeners interested primarily in distant station
reception will need to redesign their sets completely.
While we have all learned to appreciate the excellent
quality obtainable with a local station receiver we are
not anxious to give up our interest in tuning to the
foreign programmes. Foreseeing these impending difficulties attention has been turned in these pages to the
design of long -range selective sets, while readers have
been quick to grasp the full significance of the recent
articles dealing with H.F. valves and amplifiers. Facts
and figures have shown that screen-grid valve per-
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formance has passed beyond recognition as compared
with previous standards, while- new design data, both
theoretical and practical, is bringing about a marked
improvement in the range of reception. Thus to maintain our contact with the distant transmissions in the
face of local interference we shall need sets giving more
H.F. amplification than previously and possessing a
higher degree of selectivity. New designs will include
complete stage screening, coils of good efficiency, and
a possible revival of gang control, while there is likely
to be a passing out of the use of reaction.
Valve designers and set manufacturers are considering the relative merits of obtaining selectivity simultaneously with amplification by the use of several stable
H.F. stages of moderate gain as against the highly
efficient stage associated with a tuned filter. Wave traps and filters supplied as auxiliary units to attach
to existing sets are to become popular. Stage gain
and selectivity are linked together, the one being modified by the other. When a statement is made as to
overall amplification it is important that it should be
associated with a figure indicating the degree of selectivity that can be expected. Units of selectivity are
yet to be devised as a means of expressing sharpness
of tuning. To set up a standard of selectivity is no
easy matter, and the problem becomes highly complex
when applied to a multi-stage H.F. amplifier or when
interelectrode capacity is acting as a stimulant to
amplification.

o000
WIRELESS AND THE MUSIC TRADE.
JMOURS are current that as a result of the recent
linking together of the Marconi and Gramophone
Companies the sale of wireless sets may pass
into the hands of the music trade, and that after a
while we shall go to the music shop to buy our valves.
Such a change, however, need not be feared. The
working and maintenance of wireless apparatus, cornbined with the difficulties of servicing, are far too
complex to be handled by an inexperienced retailer,
and for him to attempt to sell to the equally /inexperienced customer is truly a case of the blind leading
the blind.
Let us leave wireless to the wireless trade and avoid
the mistake of arousing prejudice when presenting new
equipments to the wireless- interested public. The voice
of the enthusiast is a strong one, and the unsatisfactory
results of the handling of radio gear by unskilled salesmen will rouse his resentment.
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How Sudden Changes in Sound Intensity Affect the Amplifier.
By

N. W. McLACHLAN, D.Sc., M.I.E.E., F.Inst.P.

IN

the first article on Transients` we were mainly concerned with the influence of a sudden impulse upon
a loud speaker. If sudden sounds like those due to
gun -fire, the piano, hand -clapping, etc., are accompanied by the natural oscillations of the loud speaker,
it is clear that transients of this nature must always be
reproduced with considerable distortion. The superposition of the natural oscillations of a loud speaker is
not the only way in which distortion of a transient can
be caused. In order to indicate the nature of the
problem it will be well to start from the beginning.
Suppose a sudden sound occurs -in room where a
microphone is situated.
The waveform of the sound
will in general be modified by the acoustic properties of

the current is suddenly sent through the winding. The
diaphragm moves outwards very quickly and afterwards settles down to a series of damped oscillations, as
shown in Fig. I. When a pistol is fired in a room with
cement walls there is a sudden rise in air pressure, which
travels direct from the muzzle. This direct wave affects
the microphone and causes a rapid rise in current therein. Thereafter the pressure wave having been reflected
from the six sides of the enclosure is modified in shape,
and can be considered to be due to the combined effect
of the natural oscillations of the room.
The Effect of Reverberation,
In free, open space it is clear that only the direct
pressure wave would actuate the microphone, since
there is no room or enclosure
to cause reverberation.
When the enclosure is
highly damped with cotton
waste the sound will decay
rapidly and resemble that
obtained in free space.
Thus the actual shape of an
acoustic transient depends
upon the external conditions
with which its occurrence is
associated.
Fig. 1.- Acoustic output from experimental reed -driven loud speaker with large conical
diaphragm. The main diaphragm oscillation persists for about two oscillations. Its frequency
We can, if we choose, reis about 100 cycles. The higher frequency is about 1,800 cycles.
gard the true transient as
the room. If the sound were due to a pistol shot, it is the sound obtained in either the open air or in a very
clear that the effect on the microphone would be totally heavily damped room. On the other hand we can
different (a) for a room with bare cement walls, (b) in simply regard the sound of the pistol shot, however modified by surroundings, to be a form of transient. Taking
a room whose walls, etc., were heavily lined with cotton
waste. The sound of a pistol shot is obviously a tran- the latter view we obtain a definite waveform of the
sient, and its waveform as perceived by the microphone sound due to the pistol shot in a certain room. Since
will differ according to the type of room in which the the size of the microphone is comparable with the wavepistol is fired. This is due to the effect of reflection lengths of the higher frequency components of the
from the walls which causes the sound to be prolonged sound, there will be a certain degree of distortion. The
and modified in waveform. With a hard cement wall result is that we obtain an electric current in the microthe sound will persist quite a long time. This case is phone whose waveform is modified by its presence in
analogous to the loud speaker transients obtained when the sound field. For the time being we shall disregard
the variation in waveform caused by the microphone
and consider the shape of the desired transient to be
' Wireless World, April 3rd and lOtlt, 1929.
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Transients in Loud Speakers and Amplifiers.

-

that which emanates from the microphone amplifier and
is applied as a voltage to the grid of the power valve.
The problem which now confronts us is to reproduce a
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If the natural oscillations of the loud speaker had been
negligible then we should have been able to probe the
problem regarding the degree of agreement between the
shape of the original waveform as applied to the grid
of the valve, and that propagated from the loud speaker
and registered by the microphone at some point on the
axis of the speaker. As this phase of the subject is of
more than passing interest we can profitably pause to
contemplate the fundamental principles of the situation.
We shall assume that the loud speaker is represented by
a rigid disc one centimetre in diameter situated in a flat
baffle of infinite extent as shown in Fig. 2. There is
no appreciable constraint at the periphery of the disc,
so that the system has no natural frequency within the
range of audibility. The disc is to be driven by some
hypothetical agent exerting a force thereon, whose waveform is a replica of the voltage applied to the grid of the
power valve.

When the Reproduction of Transients would be Perfect.
Under such conditions the sound waves are propagated
equally in all directions, and the mass to be added to
the disc by virtue of its motion in the air is constant.
Thus the total mass of the disc, i.e., its ordinary or

gravitational mass plus the accession to inertia," remains
unaltered over the range of audible sounds. Over three
years ago I investigated the distribution of pressure due
to the sound waves caused by a rigid disc vibrating in
(4)
l3)
an infinite baffle.' In The Wireless World, March 3oth,
1927, I gave a formula for the sound pressure on the
Diagram (2) showing small rigid disc in infinite baffle. The
sound waves are propagated equally in all directions at all
axis at a distance of eight or more times the diameter
audible frequencies. In (3) the waveform obtained from relay
contacts is shown. Diagram (4) illustrates the finite
of the disc. Suppose in the
time
(AB) taken for the current to reach the value BC. The smaller
present case we consider a
the time interval AB, the more rapid the rise in current and the
greater the frequency of the component sine waves involved.
point on the axis distant
three metres from the disc,
sound wave identical in shape with that of the voltage
i.e., 30o diameters. At
wave applied to the grid of the power valve.
this point the sound presIn the article cited above we saw the result of a square sure due to the vibrating
topped waveform as reproduced by various loud
disc is directly proportional
speakers. The initial rise in current from zero to a
to the axial acceleration of
maximum was rethe disc, i.e., at a distance
produced
with
of 600 diameters the sound
what degree of
pressure would be halved.
precision does not
Bearing in mind that we
concern us at the
have assumed the force
moment-but the
driving the disc to be proportional
MAKE
BREAK
diaphragm
intò the voltage applied to the grid
stead of _remainof the power valve -since the elecing in a definite
tric and mechanical waveforms are
position due to
1=2t!©"+
identical -what precisely can we
the steady current
deduce concerning the acoustic
in its winding,
waveform of a transient at a point
proceeded to exe30o diameters from the disc?
cute a complex
Since the distances OP and AP
Fig. 5.- Diagram illustrating disposition of apparatus for applydamped vibration
ing square topped waveform to grid of valve. The grid bias is
(Fig. 2) are almost identical, sound
reduced
by
closing
the
relay
contacts
C through a high resistof the form deance R. V is an LS3A valve. The waveform applied
waves of audible frequencies
to grid of
valve containing apparatus under examination is shown
picted in Fig. i.
in the
radiated from various parts of the
lower illustration.
Moreover, instead
disc arrive in phase at P ; this
of a faithful copy of the transient -which might have
would not be the case with a large disc at, say, ro,000
been due to a pistol shot -we chiefly got the natural cycles and three
oscillations of -the diaphragm. This ,being the case, it matical analysis metres distance. Now from the mathecited above, the acoustic pressure at all
is of little use bothering to ascertain whether the initial
2
See Wireless 'Yodel, March 23rd and 30th, 1927.
part of the transient was faithfully reproduced or not.
See also Proc. Roy. Soc. A Vol.
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basic frequency of the dots, whilst the higher harmonics
determine the sharpness with which the current starts
and stops, i.e., the squareness of the profile. Referring
to Fig. 4, if we regard the time interval AB as one quarter of a sine wave cycle it is clear that the
smaller the value of AB the higher the frequency and
More Hence, the sharper the profile of the current wave.
tion, and therefore the acoustic pressure.
ever, the sharper the profile the more
under the conditions postulated
important are the higher frequency comin this discussion, the reproduction
ponents.
Thus, when a rectangular wave!$5A
of a transient whose frequencies
form of low basic frequency is applied to
25/1
an amplifier, the resulting output is a mea5
MAKE
sure of its capabilities of coping with a very
M
wide frequency range, and at the same time
C
A
T
of dealing with the impulses corresponding
A perfect amplifier
to make and break.
would, of course, faithfully reproduce the
rectangular waveform. A practical amplifier may do
D
two things, (i) distort the waveform due to inadequate
amplification of high or of low frequencies or of both (2)
superpose some natural oscillation of its own.4
The
latter phenomenon occurs, of course, in any H.F. lowfiK A4<.
loss stage and with most tuned anodes. If the natural
= 2fl(3n+
oscillation has the same frequency as the carrier the
vVVAaf latter is temporarily varied. If the frequencies are
different a temporary beat will occur. However, there
is no need to say anything further on the subject of H.F.
Fig. 6.- Record showing current in secondary of 25 to transamplifiers at the moment, and we will direct our attenformer when rectangular waveform is applied to grid of valve.
The primary is shown dotted at DACB.
tions to the L.F. amplifier.
reside within the audible register would be perfect. In
Transients and Various Intervalve Couplings.
practice an observer situated on the axis of such an
In studying the problem of the rectangular waveform
arrangement would himself cause distortion of the upper
frequencies of the transient due to the presence of his as applied to audio frequency amplifiers, it is convenient
body. The main effects involved would be diffraction to treat various forms of intervalve coupling separately.
and absorption of the sound. This, however, is beÿond The experimental arrangements will be indicated in each
the purview of our present premises and will not be case. Starting off with an
discussed. Nevertheless, it is well to bear in mind that LS5A valve, in whose ano&
the body of a listener does modify acoustic waveforms. circuit the recording apparaHaving seen from experimental records that, due to tus is directly situated, we
the superposition of their own natural oscillations, loud proceed to key the grid, as
speakers do not reproduce severe transients with any shown in Fig. 5. The resultdegree of accuracy, we pass on to investigate the manner ing waveform is illustrated
in Fig. 5 and is substantially
in which amplifiers behave in like circumstances.
perfect. The auxiliary sine
How the Square- topped Waveform is Produced.
wave of 200 cycles shown on
Fig. 7.- Equivalent circuit
The reader is now familiar with the form of severe each record is for timing
of valve and transformer.
The valve can be regarded
purposes.
the
next
In
case
transient used for testing the loud speakers, this consistas a resistance which varies
when the grid bias is altered.
ing merely of a series of Morse dots from the contacts illustrated in Fig. 6 a 25 / t
The self and mutual capaoutput transformer is interof a special relay. The rise or fall of the voltage applied
city effect of the transformer
windings is shown dotted.
posed between the valve
to the valve grid (see Fig. 3) is accomplished in a small
the
recorder.
and
The
only
fraction of a second, and corresponds acoustically to a
sudden rise or fall in air pressure. In conducting experi- part recorded with accuracy is the initial rise of the
mental work on amplifiers this form of transient was current. At break where the current falls, its phase
used with results now to be set forth. To understand is altered i8o °, i.e., it is reversed. This case is worthy
the effect of such a transient it is advisable to say a of further consideration. The valve can be represented
by a resistance which at make suddenly decreases in
few words relating to the inner structure -so to speak
value from p, to p2, and at break increases from
of the Morse dots. These dots occur fifteen times per
second, and if we agree to regard them as an alternating p2 to p,. In series with this variable resistance we have
current of rectangular waveform, its frequency is 15 the primary of the transformer, as shown in Fig. 7.
cycles. Now this waveform can be considered to con- At make the primary current suddenly increases, theresist of a sine wave of 15 cycles accompanied by odd by causing an increase in the magnetic flux and also a
harmonics of 45 cycles, 75 cycles, 105 cycles, etc. The
The amplifier can also introduce harmonics due to non -linear
main or fundamental wave of 15 cycles determines the amplification.

Transients in Loud Speakers and Amplifiers.
frequencies is directly proportional to the axial acceleration of the disc. But since the effective mass of the disc
is constant the acceleration varies directly as the driving
force on the disc. As this force is a copy of the electrical waveform of the transient so also is the accelera-
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voltage rise across the winding. But the secondary
winding is on the same core, so that its voltage also
rises and causes a current -whose waveform is shown
in Fig. 6 -to flow through the recorder.
The current
in the secondary rises rapidly to a maximum, but decays
very quickly, so that there is no semblance of the rectangular waveform of the primary current. Now the
initial rise is due to the high- frequency components, but
the flat top of the wave is determined by the low-frequency components. In Fig. 6 the latter is conspicuous
by its absence, and wwe naturally ask why? Every reader

knows that the Iower frequencies will only be reproduced if the primary of the transformer has an adequate
inductance. In the present case the primary inductance
was inadequate not only to reproduce 15 cycles but
frequencies of higher value in the audible register. The
reversal of current at break is due to the secondary current having fallen from A to B, whereas the primary
current was steady from A to C. Thus when the
primary is reduced at break the secondary current starts
from B instead of from C. The acoustic effect would
be identical in either case.
(To be concluded.)

AMENDING A RADIO ACT.
America's Reply to the British Radio =Cable Merger.
By A. H.

MORSE, A.M.I.E.E.

T is perhaps hardly correct to suggest that the huge American
communications merger is a reply to the similar merger now
being consummated in England ; but colour is lent to the

financially and technically competent to build and operate a
nation -wide chain of short-wave, high- speed. public radio-telegraph stations. It is true that their licences do not permit them
idea by the facts that the latter was first announced, and that it
to engage in international communication, but they are now
has been used as an argument in support of the former.
appealing against this unique disability, and there seems to ?:,e
Begotten of a domestic market of unparalleled dimensions,
good reason why their appeal should succeed.
the American's genius for industrial efficiency is, however, the
The Federal Radio Commission, which is charged with the
sole cause and occasion for-the extension of the merger idea to
difficult duty of administering radio in America, bas very
communications; and its conrecently handed down a wellception probably long anteconsidered decision in the
THE
sole
remaining
obstacle to an alliance between wireless
dates that of the English
matter of an application of an
scheme. It is merely a. coinand cable interests in the United Slates is known as the
organised and powerful section
cidence that the latter hap
While Act, a section of which prohibits the operation of radio
of the American Press, which
pens to furnish a powerful
has for years been operating a
and line communications under one administration, the object
argument in favour of the reone -way (Westbound) Eurobeing to maintain competition in the public interest. In this
moval of the only obstacle to
pean service via Halifax, N.S.
article a New York correspondent shows how the Act may be
the full consummation of the
This decision takes cognisance
American proposal.
circumvented, with results which may give America the most
of the fact that applicants. howThis obstacle. of course, is
powerful communications unit in the world.
ever powerful and organised,
that section of the White Act
represent but a section of the
which is intended to preclude
press ; and concedes to the
the operation of radio and line communications by one adminisapplicants some twenty trans- oceanic and twenty trans- contitration, so that in the public interest the two means may be
nental channels upon -inter alia -the following conditions :
kept on a competitive basis. There is, however, a growing feel- Applicants must immediately incorporate (form a limited
liability
ing that this lofty concept does not, and cannot, serve the
company) as a public utility; its stations must be located at
desired end. In effect it is like restricting the operation of
points at other than premises controlled by any newspaper or
copper and iron conductors to separate and distinct companies.
press association; it must provide a bona fide public service open
Only now is it coming to be generally recognised that the most
to all agencies of the American Press on a fair and equitable
dependable, cheap, and rapid communication service depends
basis; and, in general, it must satisfy the Commission that its
upon the availability of every means to each administration. In
utilisation of its channels will serve public interest, convenience
short, healthful competition most be looked for between sysand necessity.
tems rather than between means ; and the general anti -trust
The Federal Radio Commission dies a natural death at the end
laws must be relied upon to protect the public from unfair exof the current year. By that time its life may be again renewed,
ploitation.
or the whole or a part of its functions may be taken over by a
One of the parties to the present American merger has apparCommunications Commission, which will administer all comently met the requirements of the White Act by the simple munications. In interested circles there is considerable agitation
expedient of forming a separate subsidiary ; therefore, to the
for and against the change; but it seems likely to come about,
outsider, it seems that the present hesitancy in absorbing and there is little doubt that it will be timely.
R.C.A. (Communications) is merely a polite gesture; and the
exclusion from the merger of the Western Union system appears
to be another. The historical, personal, technical, and geoWIRELESS AND MAGNETIC STORMS.
graphical contracts between the Western Union and the
I(
HE etf'ct of magnetic storms on the strength of radio signals
prime movers of the pending merger are such as usually
JI was tlie subject of an interesting announcement made
bespeak a community of interest, which is opposed to full
at a recent meeting of the American Geophysical Union by
competition.
Miss I. J. Wymore, of the U.S. Bureau of Standards, and reIn the circumstances, the present amendment of the White
ported in the Daily Science News Bulletin, Washington, D.C.
Act might bring about a parity between the communication con- When the radio signals
from European stations are weaker than
ditions in England and America- wherein, incidentally, inventors usual and the signals from
nearer stations in America are louder,
and enginers had but one market for their inventions and brains;
it
has been found that magnetic storms may be expected. After
and such a prospect, while it lasts, may be taken to preclude any
a magnetic storm much stronger signals are received from
such amendment. But, in a typically American manner, there
stations. The conclusions were deduced from the records
already looms a vast and entirely new communication organisa- distant
obtained by experiments made with the long waves used for
tion, which has given sufficiently satisfactory evidence that it is
high -power transoceanic transmission.
B
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Constructional Details of the Long Range All A_C. Set.
By F. H. HAYNES.
(Concluded from page 96 of previous issue.)

ACONSIDERABLE saving is effected by building
the eliminator as part of the receiver. By so
doing much complication is avoided as compared
with designing an eliminator which will suit all circuit
arrangements. Windings on the mains transformer
provide 5 volts for heating the filament of a U.5
rectifying valve, about 200 + zoo volts anode current
supply, 4 volts for the three indirectly heated valves,
and 5.5 volts for the P.6z5 output valve. All these
potentials are obtained on the windings when the transOwing to the small
former is on full working load.

load which is always maintained by the potentiometer
the peak voltages from the eliminator are considerably
reduced and the inexpensive low voltage condensers will
not break down. Quite a small choke is used in conjunction with the condensers for smoothing, and although, in playing for safety, one might have specified
more generous components, the smoothing apparatus
does its work effectively.
As the current taken in the circuit feeding the screening grids is of varying and uncertain value, the potentiometer method of fixing this voltage is advisable,
while H.F. interstage coup ling is avoided with quite
s m all resistances
(boo
ohms), combined with low
capacity condensers (o. i
mfd.). To reduce the voltage to the leaky grid detector a series resistance is
used which serves, at the
same time, as a high impedance path to speech
currents, and is thus a

deterrent against L.F. oscillation. Little else need
be said of this eliminator
unit which involves few
components, is wired up in
a few minutes and cannot
fail.

It is believed that the
particular form of baseboard construction adopted
appeals to those who want
results yet often consider it
a waste of time to set up

Screened interstage coupling following the first H.F. valve. Assembly and winding details
are clearly shown.

the workshop facilities necessary to make a well finished set in an elaborate
cabinet. Any reader desirous of making a cabinet
enclosed set will not need
B IO
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selected which are all fitted with screw terminals
so that, should one wish it, soldering can be
almost entirely avoided. Short wires may be
run anyhow between the points to be connected, and providing they do not stray too
much the performance of this H.F. amplifier
will remain unimpaired. Soldered stiff wiring
and connecting tags, together with the use
of sleeving wherever wires are near together
or are required to pass through the screens,
make an instrument in which the finding of
faults is an easy matter. A flexible lead is
brought out from each anode winding for the
plate connection of the screened valves. It is
advisable to additionally protect these leads
with sleeving where they pass out through the
screens. Much of the wiring in the L.F. stage
can be completed before placing the baseboard into the box. Terminals are available on
all components so that here, again, soldering
can, if desired, be avoided. Use a twisted
flex pair to carry the A.C. filament current of
the output valve. Unlike the H.F. stages
which pick up H.T.
through the condenser
fixings a wire must be run in the case of the
L.F. stage from the i,000 ohm biasing resistance
to the box, as can be seen in the illustration of this
unit. No observations are necessary concerning
the termination of the various wires on to the
transformer in the eliminator unit other than the
advisability of twisting all A.C. carrying pairs.

-

Heater Circuits Earthed.

It will be noted that an earthing wire connects

the A.C. heater circuit on the first valve holder
to the nearest point on the screening box. By
so doing the last traces of hum are removed, but
in carrying this out it is desirable that the particular " side " of the A.C. shown should be
earthed, while the corresponding heater terminals
of the other two A.C. holders should be of similar
polarity. A lead is shown earth- connecting the
frame of the transformer, an optional precaution
that, fortunately, makes no difference. In the
practical wiring diagram the actual point of tapping the potentiometer is shown, although one
might test for the position of best signal strength.
Check and recheck the wiring before testing the
set. It is so easy to omit a lead which, while not
preventing the set from functioning, may considerably affect its behaviour.
Drawings and illustrations are given showing the
construction of the coils. In every case the outside
primary windings are in the opposite direction to
the secondaries. By this it is meant that the low
potential ends, which are, in every case, at the
base, spiral off in opposite directions or, in other
words, if the low potential ends were joined an
inductive two -layer winding would result. Spacers
are made from cardboard which has been soaked
in shellac varnish and, when dry, cut into strips
with a sharp knife. Coils for the broadcast band
Iì 13
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with aerial dimensions and proximity to an interfering
station. One cannot expect to adopt anything like the
calculated number of primary turns for maximum amplification. A primary winding which will give stability
with a single stage, neglecting for the moment aerial and
detector damping, will need to be appreciably reduced
when applied to a two -stage amplifier.
Incidentally, it is the need for selectivity which brings down the primary
windings far below the limits fixed for
avoiding oscillation.
Use an elevated aerial with the set.
It is better to adopt an efficient aerial
with a small aerial winding than an
improvised indoor one, although the
latter will give good results. Tuning
on the dials is not critical in that any
one dial may be detuned by, perhaps,
ten degrees without cutting out the
If, however, two dials are
station.
turned one degree a loud distant
station will disappear. Should either
oscillation or loud A.C. hum be encountered, look for a wiring fault.
When A.C. ripple becomes apparent on
tuning in a station, and has the effect
rather of modulating the carrier, it is
safe to assume a faulty H.F. valve. Do
not remove valves while the current is
on as those valves remaining on the circuit may be injured by a rise in
The rectifier unit. Flexible leads are brought through the screen, adjusted to
voltage.
Although quite normal
length and terminated on the transformer.
potentials exist in the set, one is recomend of a primary passes through a gap forced in the mended to always turn off the current before examining
secondarya piece of sleeving should be used to provide the circuit or, better still, before removing the lids.
separation. When winding the long wave coils -start Volume control may be added if required by introeach layer from the lower end by passing the wire across ducing a variable 30,000 ohm shunt across the primary
the turns.
of the L.F. transformer. Detuning is, however, satisAlthough the windings given are intended to be factory as a means of controlling strong signals. It is
definite, it is quite a simple matter to exceed the num- well worth recording for future reference station settings
'Der of turns stated in respect of the primaries, taking
as they are obtained, many of the transmissions being
Dff only just sufficient to give the desired selectivity. This
easily identified by reference to wavelength programme
is mentioned as it is obvious that conditions will vary
data.

The Foreign Listener's ' Four.'

are easy to wind, and for a single wave range set there
is no objection to the use of shellacked cardboard formers
21in. in diameter and tin. in length. Secondary windings should be elevated just clear of the surface of the
former by a circle of cardboard strips. Where the top

The Short -Wave Era.
Our readers may remember that in our
issue of February 8th, 1928, we published
a fairly comprehensive list of stations
regularly transmitting on wavelengths
below 100 metres.
This list, compiled
from information laboriously collected
from several different sources, was copied
in a number of foreign journals (sometimes with and sometimes without
acknowledgment to The 'Fireless World),
a fact that certainly gratified us as proving that our efforts were appreciated.
Among the good resolutions made with
the New Year one of the first was to
revise and bring this list up to date,
anticipating that it could probably be
condensed within three or four pages of
our journal. We deemed it advisable,
however, to wait until call -signs and
wavelengths had been adjusted to conform with the Washington Convention,

TRANSMITTERS' NOTES.
J

and, if possible, until the new " Berne
List " had been issued, in order that
the list might be as accurate as we could
make it under the circumstances. The
publication of the first part of the new
" Berne List " and its supplements has,
however, upset our estimate of the number of short -wave stations, for we find
that out of over 2,800 commercial and
Government land stations of which particulars are given, no fewer than 900
have short -wave transmitters, and Many
of these work on a number of different
wavelengths-in some cases twenty or
more. These do not include the stations
performing special services, such as time signals, -weather reports and ,press mes-

sages, or broadcasting stations, of which
the lists have not yet been issued by the
International Telegraphic Bureau. It is
obvious, therefore, that it is impracticable to publish a list that will be in
any way comprehensive, within the limitations of our available space, and a
selection is. as we know from experience, always unsatisfactory. We can,
therefore, only advise those who wish for
a complete list to follow our own example. procure copies of the " Berne
Lists " and a copious supply of red ink
with which to underline all the shortwave stations.

0000

Correction.
Mr. H. A. Bartlett (G5QA) asks us to
say that the address of his station is
" The Laurels," 95, Old Tiverton Road,
Exeter, and not that given, in error, in
our issue of July 24th.
A
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to be told here how to com=
bine the three dials oil to a
single panel. In this connection two obvious modifications suggest themselves.
First, a re- arrangement of
the components whereby the
detector valve and L.F.
unit are placed behind the
second H.F. stage, and the
-

eliminator unit behind the
first screening box. By this
means a cleans symmetrical
panel layout of modest
dimensions is produced.
Ganging is the other modification, and although the
writer prefers the unganged
set, the linking of the two
H.F. stages is permissible,
as already mentioned. To
do this use the appropriate
condensers with extended
spindles and arrange the
H.F. stages one behind the
other. Brackets will be
needed to support the rear
The second screened unit. The condensers and resistances can be identified by reference to
condenser panel while, as
-he practical wiring diagram.
well as slightly modifying
the wiring layout, it will be necessary to elevate one freedom from oscillation. Thus eddy currents set up
of the coil platforms so as to clear the spindle linking in the screens are not common to the successive cirthe two condensers. It is better, perhaps, to undertake cuits. These separate boxes provide a double barrier
this modification only after having followed out the against weak stray fields while, moreover, the electrodes
working of the set with three dials.
of the valves themselves are protected from coupling
Complete screening by means of spaced boxes. ensures with their associated circuits. Practice has shown this
separation of the valves to be desirable.
Practical Hints.

Detector valve and the output unit. Note the closely twisted pair of leads carrying
A.C. to the filament.
B

II

To give instructions as to the building of a set which merely comprises a
baseboard assembly is, perhaps, scarcely
worth while, but details of the procedure adopted by the writer may be
helpful to ,follow. Clean down with
fine glasspaper a good piece of planed
board or .plywood to serve as the base.
If it is inclined to bend stiffen it with
suitable battens. Taking dimensions
from the plan view, the three A.C.
valve holders may be located on the
base and straightaway wired for A.C.
supply, using twisted twin flex so as to
minimise the A.C. field. Although it is
better to use soldering tags the leads
may, as an alternative, be well held
down under screws, bearing in mind that
a heavy current is to be passed and the
fault caused by a' high resistance contact will take a lot of finding. This pair
of A.C. feed wires can be identified where they pass through the screen in

1
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the illustration showing the eliminator unit. Next in
assembly, one should put down all other baseboard
apparatus including the aerial tuning condenser.
Quite a lot of the wiring can now be carried out before
Broadcast range
aerial coil. Cardboard strips support t h e aerial
winding. Sleeving
protects the aerial
lead where it
passes through
the secondary
coil.

SECONDARY

65 TURNS
N9 24 D.S.0
PRIMARY

7 TURNS
NO
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180/600 H.F. intervalve coupling.
The comparative-
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small primary
winding will permit of ample
amplification being obtained,
combined with
stability and good
selectivity.
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driven through into the edge of the baseboard. Between
the panel and the box a thin piece of cardboard is
clamped so that the box will pull up securely to the
panel in spite of the turnover of the aluminium at the
bottom of the box and at the lid.

SECONDARY
65 TURNS
NO 240.5C.
PRIMARY

16 TURNS
NO 40 D.S.C.
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any of the boxes are brought into position. Condensers
and dials are fitted up in accordance with manufacturers'
instructions and, if difficulties are to be avoided, one is
cautioned when using the particular components specIfied to procure dials that will suit the condensers as
mentioned in the list of parts. These particular dials
are chosen for their convenience of operation. Note
that the insulating panels overhang the lower edge of
the screening box so that two or three screws can be

It is the work of only a few minutes to attach the
H.F. components to their respective baseboards procur

ing various round -headed brass screws for the purpose.
A few leads can be run before dropping in the baseboards, but it is equally easy to solder them in position
after screws have been passed through the bases and the
boxes secured.
It will be appreciated that components have been
Long- wave H.F.
The
coupling.
spacing strip s
may be held in
position with an
elastic band during winding.

intervaIve
Long -wave aerial
coil. The aerial

circuit includes
the outside layer.
With a large aerial
the tapping may
be altered so as
to step off only 20
to 30 turns.

5 SECTIONS OF
52TURNS
N9 28 D.s.c
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Descriptions of New Radio Apparatus for Aircraft.
iT

is just conceivable that broadcasting, more or less
as we know it to -day, might be carried out through
a wire network ; the Electrophone provided an
illustration of possibilities in this direction. Similarly,
our needs in the matter of rapid international communication are fairly well served by landlines and submarine
cables without any supplementary radio channels. But
those who travel by sea or air can exchange information

Three tuned A.F. stages with 10 per cent. ganging " ; a
Marconi direction -finder for ground stations.

might well have learnt some valuable lessons from an
examination of some of the wireless apparatus shown.
at the recent Aero Exhibition at Olympia.
One of the most interesting and novel exhibits was
the Marconi Type AD.22 telephony set for light aeroplanes. It is primarily intended for operation by
the (wirelessly) unskilled
owner-pilot, and is rated at
75 watts. It operates normally on wavelengths between 85o and 95o metres ;
in emergencies communication can be effected with
shipping on 600 metres by
throwing over a switch. The
receiver is a fairly conventional arrangement of H.F.
amplifier, reacting detector
and one L'.F. magnifier.
Marconi D.F. goniometer.
Current is supplied by a
combined H.T. and L.T. wind- driven generator, of
which the output is sensibly unaffected by the air speed
of the aeroplane ; this is attained by an automatic
governor controlling the windmill blade pitch. The set
has a range of between 5o and ioo miles, when working
with a typical ground station, and weighs no more than
some 6o lb. complete.
Short waves were used in early transmissions from aircraft, and it seems likely that increasing congestion on
the goo-metre wavelength normally used for commer -'t

1

between themselves or with those on land in no other
manner than by the wireless link ; consequently, we
- find that the first important field of usefulness for radio
telegraphy was in the navies and mercantile marines of
the world. As soon as flying reached a state of development where it became possible to do something
more than merely get into the air, experiments` were
made in transmission and reception ; now an installation either for telephony or telegraphy is regarded as
desirable-in many cases essential -for the majority of
Service and civil Aircraft.
Any possible reduction in weight and bulk is still
of vital importance, and so we find that great ingenuity
has been shown in the design of sets of almost incredible
lightness and compactness. Stern economic pressure
is partly responsible for this ; the saving of each pound
weight may well increase the earning capacity of a commercial aeroplane by a matter of shillings per trip. In
this respect, designers of portable broadcast receivers
$ 15
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This Marconi Light Aeroplane " transmitter and receiver
weighs, with its generator, little more than the average
transportable broadcast receiver.
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Wireless at the Aero Show.
cial communication will be responsible for greater use
of these high frequencies. They already have to carry
a certain amount of naval and military aircraft traffic,
and it is primarily for Service use that the Marconi

A

AUGUST 7th, 1929.

W011td.
station direction finder (Type D.F.M.4) was interesting,
if only for the neat layout of its three tuned H.F.
stages. Each grid and plate circuit is completely
screened in separate compartments of the heavy metal
case, while the feature of " ten per cent. ganging " is
included. As most readers are aware, this arrangement
has been included in several of the firm's receivers that
have been described in these pages ; individual tuning
condensers are first set to a marked calibration nearest

lightweight petrol engine generating set for emergency use.

Type A.D. z9 transmitter has been designed. This set
operates on wavelengths between 40 and 6o metres, and
functions either with a trailing or fixed aerial. Incidentally, one notices that. the former kind of aerial is
still widely used, although some of the large flying
boats are fitted with a ship -type aerial stretched between a short mast above the leading edges of the main
planes and the tail fin, so that communication may be
maintained while on the water. For short -wave work
the fixed aerial is to be preferred, although the transmitter in question is fitted with a drive oscillator for
maintaining constant frequency. The power rating is
150 watts, and transmissions can be effected on telephony or C.W. telegraphy. In addition, a disc is fitted
to the armature shaft so that interrupted continuous
wave signals may be emitted. As in the case of the
" light plane " set, anode and filament- heating current
is supplied by a wind -driven generator.
The companion receiver (Type A.D,2o) is an H.F.
det. -L.F. three -valve combination. There is but one
tuning control -that of the coupling circuit, the input
from the aerial being aperiodic.
Space does not permit of a description of the many
other Marconi aircraft sets, which are produced in types
designed for almost all possible requirements. A ground

automatically transmitting signals
enabling aircraft or ships fitted with D.F. apparatus to find
their bearings.
A Marconi Radio Beacon for

to the wavelength of the station whose signals it is desired to receive, after which searching may be carried
out by rotation of a single knob which tunes all circuits

The screen -grid
simultaneously.
high- frequency valves (Marconi
S.625) are mounted horizontally,
and project through the vertical
partitions.
Another product likely to interest
the organisers of long flights over
water is the emergency power
plant. While all goes well, the ordinary windmill generator is per fectly adequate, but in the event
of a forced descent it becomes use less-at a time when the ability to
use the wireless installation is particularly vital. For emergencies of
this kind, a small i h.p. two stroke petrol motor has, been des 16

Graham - Amplion aircraft equipment receiver and direction - finder, control box
and transmitter.
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Wireless at the Aero Show.
signed ; it is air -cooled, and, with a bed -plate to accom-
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Although not intended for use in aircraft or, indeed,
for communication with them, the Amplion " shortwave intercommunication " set is worthy of mention.
It was designed originally for ground work by aerial
survey expeditions, but is equally applicable for use

modate it and a generator, weighs about 3o lb.
It was noticed with interest that the well -known firm
of Graham -Amplion, Ltd., in conjunction with its parent
company, have entered the
aircraft wireless field, and
have produced a range of
apparatus of unusual design.
The most ambitious outfit
shown is an air poft equipment of which the nucleus is
a z k. W. transmitter for
telephony, telegraphy, and
I.C.W. Receivers for normal
or medium wavelengths are
supplied, together with direction- finding equipment and
extra amplifiers. A unit system is employed, and so any
desired combination
can
A compact short -wave telegraphy transmitter and
readily be assembled.
receiver for use on the ground.
The Amplion aircraft set,
type G.A. i, comprises a
transmitter, control box, and
receiver with direction finder.
There are, of course, the
usual accessories, such as
in remote localities, on board yachts, etc. This piece
generator and aerial reel, etc. The main units are sus- of apparatus comprises a short wave telegraphy transpended in a skeleton frame by means of heavy rubber mitter and receiver mounted in a compact case with
cords which act as shock absorbers. A similar outfit, folding metal legs. It derives all its energy from a
Type G.A.2, is of the same appearance, but does not in- generator run from a i2 -volt alkali accumulator batclude direction -finding apparatus, the space in the left- tery, which, in cases where no other source of elechand side of the receiver case being used to house an trical power is available, may be charged by means of
oscillator (for C.W. reception).
a dynamo operated by
Most of the Amplion receivers are of similar design,
man -power through pedals
and comprise two aperiodic H.F. stages, the trans- and gearing.
formers of which are designed to peak at goo metres.
Announcements to the
Screen -grid valves are used, and space is saved by public in the hall at
mounting the coupling device directly on the anode ter- Olympia were made
through a battery of Amplion loud speakers -ineluding two of a new pattern.
This instrument
embodies a long coiled
logarithmic horn, housed
in a wooden box, and
actuated by a moving coil
Economical of weight and
drive unit.
The comspace Amplion method of
mounting aperiodic " H.F.
bined effect of these loud
transformer on the anode
speakers, in conjunction
terminal of an S.G. valve.
with two of the " Lion "
type, struck the writer as being exceptionally good.
A full range of electrical measuring instruments was
An Amplion four-valve receiver for the owner-pilot, weighing
only 31 lbs.
shown by Ernest Turner, of High Wycombe. Practically all the requirements of the wireless user are
minais in the manner shown in an accompanying illus- catered for by the products of this firm. In particular
tration. Spring clips mounted inside screening tubes, it was noted that small panel- mounting milliameters with
which are secured to the underside of the lid, are several ranges intermediate between 0 -0.5 milliamp
arranged to grip the bulb of the valve, and thus to and 0-2.5 milliamps are standard productions. These
avoid risk of damage. At the same time adequate should be of interest to those who are adopting the
interstage screening is provided by this method of con- practice of inserting a meter in the anode circuit of a
struction.
bottom bend detector.
:
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Events of the Week
THE COMPLEAT CADET.

Instruction in Morse signalling and
wireless forms part of the programme
which is being carried out by the Public
Secondary Schools Cadets now encamped
on Marlborough Common.

0000
ANOTHER . PARIS WIRELESS SHOW.
A wireless section is to be included in

the Concours Lépine, or Small Inventors'
and Manufacturers' Show, to be held in
Paris at the Parc des Expositions, Porte
de Versailles, from August 22nd to
September 30th.

0000

GERMAN LICENCE DECLINE.

At the end of June the number of receiving licences current in Germany
amounted to 2,826,628, showing a deci ease of 11,266, as compared with the
figure at the end of March.
The British licence " curve " has
shown a temporary drop on three occasions, viz., October, 1924; July, 1925,
and October, 1926.

0000

SPANIARDS MUST PAY.
Under a new decree, Spanish listeners
must now pay a quarterly tax on their
receivers. The crystal user is treated
very generously, his quarterly fee
amounting to only one peseta (8c1.),
whereas valve owner* must pay five

in
while the Moth aeroplane to be carried
by the expedition is also being equipped
with Marconi apparatus. The aeroplane
is to be used for scouting purposes
within a range of 100 miles of the
Di.scovery, and it is being fitted with
the new Marconi transmitting and receiving set for light aeroplanes, recently
described in these columns.

0000

HOLLAND'S OUTPUT OF RADIO
GEAR.
According to the _llgeuìeen Dandelsllad the total export from Holland of

wireless 'goods during 1928 has been
exceeded by about nine million florins
during the first five months of 1929.

0000

TONIC TALKS FOR THE TRADE.

If Dr. Julius Klein, U.S. Assistant
Secretary of Commerce, is correct in his
estimate, the wireless business has a
glorious future. On the basis of five
listeners to every set, Dr. Klein sees a
potential world market for 200,000,000
radio receivers. A recent survey by the
Department of Commerce showed that
there are about twenty million sets
already in use, two-thirds of this number being in the United States.
Lest the radio trade should grow
despondent at the prospect of reaching

pesetas.

Transmitters pay an ad valorem tax

of five per cent.

0000

WIRELESS FOR ANTARCTIC
EXPLORERS.

The barque Discovery, which left
the Thames on August 1st for a new
voyage of Antarctic exploration, is
equipped with Marconi wireless apparatus that should enable it to maintain
constant communication with the outside
world. The expedition, which is under
the leadership of Sir Douglas Mawson,
the famous Australian explorer, has been
specially equipped for scientific and
survey work in the Antarctic to the
south of Australia.
In addition to a Marconi 1 kilowatt
quenched spark transmitter and a ship's
receiver, a Marconi short -wave telegraph
transmitter is to be used for communication with Australia and Great Britain
flour the heart of the Antarctic. In
conjunction with this transmitter a new
Marconi short -wave receiver is fitted.
A wireless direction finder also forms
part of the navigational equipment,

Brief Review.

saturation point, it should be noted that
Dr. Klein has not allowed for wear and
tear of existing sets.

oo00

JAMAICA TO BROADCAST.

Proposals for the establishment of a
broadcasting station are announced by
It is
the Government of Jamaica.
prescribed that the company to which
the concession will be given must be incorporated in the colony.

0000
I.B.C. ATTACKS INDIAN PRESS.

The Indian Broadcasting Company
celebrated its second birthday on July
23rd. In a leading article in the Indian
Radio Times, the company deplores the
it difference to broadcasting shown by
the Indian newspapers, which are stated
to have ignored the " pirate " problemthe main obstacle to the success cf
Indian broadcasting-by withholding reports of questions in the Legislative
Assembly and Government replies thereto
on the subject of illicit listening and the
steps to be taken to enforce the law. The
company calls for " a real live increase in
the number of licences."

0000

ONE OF THE FLOURISHING TRADES.
In his report for 1928, just published,

Sir Gerald Bellhouse, Chief Inspector of
Factories, states that whereas business
was bad in such industries as cotton,
iron and steel, and shipbuilding, there
was a decided briskness in electrical
oipment, wireless, and gramophones.
Hie flourishing trades were well represented in the south.

0000

PROGRAMMES FROM CHINA SOON?
By January, 1930, China is expected
to enter the field of international wireless with the opening of two short -wave

D.F. ON "DISCOVERY." The wireless
operator on Sir Douglas Mawson's Antarctic
exploration ship in the East India Dock
explains the functions of the frame aerial.

stations for communication with the
sited States. During a recent visit to
American
the headquarters of the
National Broadcasting Co., Dr. Cha
Tsao, a member of the radio mission
of the Chinese Reconstruction Council,
stated that a national system of broadcasting was also being contemplated and
that it would probably follow the
American system, revenue being obtained
from ad vertisements.
Nearly one hundred young men in
China are studying to become radio engi
neers, and on them will fall the responsibility of establishing China's broadcasting chain.
B
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Review of the Latest Products of the Manufacturers.

" R.C." CONE LOUD SPEAKER
UNIT.
This unit consists of two' permanent
magnets and two laminated pole pieces
carrying the coils. The vibrating reed
is mounted centrally between the pole
pieces and is fixed rigidly at one end.
Attached to the mid -point of the reed is
a strong helical spring, the tension of
which is controlled by a large adjusting
screw. This enables the air -gap between
the reed and the pole pieces to be fixed
to suit conditions. The spindle carrying
the cone is mounted at right angles to
the reed and protrudes approximately
2in. beyond the metal case which encloses

the unit.

Rated
Capacity.

Measured
Capacity.

Percentage
Error.

0.0001 odd.
0.002

0.00009 ind.

-10%

0.0022

,,

f 10%

Watmel fixed condensers. Capacities up to
0.0009 mfd. are fitted with grid leak clips.

The makers are the Watmel Wireless

Co., Ltd., Inmperial Works, High Street,

Edgware, Middlesex, and the prices have
been fixed as follows 0.00004 mfd. to
0.0009 mfd., fitted with grid leak clips,
ls. 6d. each ; 0.001 mfd. to 0.004 mfd.,
without clips, ls. 9d. each ; and other
values up to 0.01 mfd., 2s. 6d. each.
Grid leaks cost ls. each for values from
:

Stout phosphor-bronze springs are
riveted to the brass insets, and these form
also the soldering tags. The terminals
pass through holes in these lugs, and are
held in contact by means of small nuts
inside the shell. When connecting wires
to the terminals, care should be taken
in tightening the hexagonal terminals,
since excessive force may loosen the screw
and lead to the inside nut becoming loose
and thereby leading to an intep'mittent
contact. Apart from this small matter,
the general design is sound, and the valve
holder can be confidently recommended.
The makers are the Formo Co. (Arthur
Preen and Co., Ltd.), Crown Works,
Cricklewood Lane, London, X W.2.
.

0000
"D.X."

AUTO -TRACK TONE ARM.
The new " D.X." tone arm, which is
particularly suitable also as a pick -up carrier, has been designed to ensure that the

0.25 to 5 megohms.

00o0

'

R.C." cone loud speaker unit with
cover removed.

" FORMO" VALVE HOLDER.
The " Formo " anti-microphonic valve
holder is compact, neat, and inexpensive;
it costs is. 3d. only. Soldering tags as
well as terminals are provided, but its
main feature of interest is, perhaps, the
sunk metal 'ockets. These are Bin. below

These movements are supplied by the
Ridged Cone Co., Ltd., York House,
Theobalds Road, London, W.C., and the
price is 13s. 6d.

.'i

0000

WATMEL FIXED CONDENSERS.
Tin foil is used for the plates and mica
forms the dielectric in the Watmel fixed
condensers. These are enclosed in a neat
moulding with the terminals on top. In
certain cases clips are provided for a grid
leak, but, since separate terminals are
fitted, the connections necessary for the
particular requirements of the circuit, in
which they are used, can be made externally. The combined leak and con denser is compact and takes up very little
baseboard space.
Some samples sent in for test were
measured and the capacities were found
to be within 10 per cent. of the marked
values.

New " D.X." tone arm showing self aligning device to reduce wear on the

record.

needle maintains correct alignment with
the grooves in the record during the
whole of its travel. The pick -up holder
is pivoted to the arm and its angle, with
relation to the arm, controlled by a lever
attached to a radial spring, which can be
Formo valve holder. The spring and
soldering lug are in one piece.

the top of the bakelite centre, and it is
impossible to make contact with the pins
on the valve unless they are correctly
aligned with the sockets. Danger of burning out the valve due to mal -alignment is
nun- existent.

B 19

,.,

¡,

:

1

.

..

-x

-

seen in the illustration.

The movement of the needle is thus
more in the nature of a radius than an
arc, and it is claimed that this feature
reduces record wear and prolongs the life
This useful accessory is
of the discs.
supplied by Messrs. D.X. Coils, Ltd.,
542, Kingsland Road, London, E.8, and
the price has been fixed at 10s. 6d.
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Obtaining
Correct
Alignment.

Simple
Instructions
for
NOW that a large number of sets are adapted for
the electrical reproduction of gramophone records
in addition to their regular duties, there is a
growing interest in the design of pick -ups and their
mountings. In particular, attention has recently been
drawn to the question of accurate tracking of the
needle with respect to the record and to the fallacy
that the ideal position of the tone arm is such that
the needle passes over a point at the centre of the turntable. The writer recently tackled the problem from a
mathematical point of view, and the following results
were arrived at
I. If an ordinary tone arm is correctly placed and
the pick -up is properly adjusted thereon, the tracking
can be made to approach very nearly to the ideal without the inclusion of special devices for ensuring a
straight -line motion or its equivalent.
2. The track of the needle should not pass through the
centre of the turntable.

:-

r

3. A simple formula for calculating the best position
for a tone arm of any length may be evolved.
It is well known that to obtain the best reproduction,
coupled with minimum wear on the record, the needle
should lie in a plane tangential to the record groove at
the point of contact and should be free to move at
right angles to the groove. Thus, in Fig. I, if N is
the needle of a pick -up P resting in the position shown,
and the needle is free to move across the record, the
movement is at right angles to the tangent xy at the
point of contact.

The Variables Concerned.
Clearly, if the needle is mounted on an ordinary
tone arm T, moving, say, about a centre O, the needle
must move along a curve AB, and cannot be correctly
placed with regard to the record at all points in its
travel. With an incorrectly placed tone arm the error
may be considerable. Our problem, then, is to find
the position of the tone arm which gives the minimum
error.
The variables concerned are
(a) The length of the tone arm.
(b) The distance of the pivot from the centre of the
turntable.
(c) The angle which the pick -up makes with the
tone arm.
(d) The dimensions of the record itself.
It should be noted that the disposition of the tone
arm in relation to the gramophone itself is immaterial.
Thus, in Fig. I, it does not matter whether the arm
is pivoted at the point O at the centre back of the
cabinet, or at a point Q at the back right -hand corner,
so long as the distance from the pivot to the centre of
the turntable remains the same. It is sufficient, therefore, to arrive at the ideal value for this distance, and
then to fix the tone arm accordingly in any part of the
cabinet that is convenient.
Fig. 2 illustrates the method of arriving at the correct
position for the tone arm pivot. The arm c, of length
BA, is pivoted at B, and in playing the record the
needle moves from a point A at the outside of the
playing area to a point A, at the inside. The actual
shape of the arm does not concern us and for our
present purpose the most elaborately shaped arm could
be replaced by a straight rigid rod extending from the
pivot to the needle.
For perfect tracking, the line of the pick -up (that is,
:

Fig. 1. -The relative disposition of the tone arm T, the pickup P, and the needle N, can be easily seen in this diagram.

-
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Mounting the Gramophone Pick-up.
the plane of the needle) must always be tangential to
the groove, or, what is the same thing, at right angles

to the radius b drawn from the centre C of the turntable to the point of contact A. Since the angle between the arm and the pick -up is fixed, this condition
can be maintained only if the angle between the arm
and the radius is constant. Unfortunately, this angle
must vary as the needle passes from position A to position A,. It is possible, however, to arrange that the
angle, and therefore the tracking error, is equal at the
inside and outside of the playing area. The error can
then be spread over the entire path of the needle so
that it is never more than a small amount.

Calculating Tone Arm Length.
The formula by which we may readily determine the
correct distance from the tone arm pivot to the turntable centre is a= 1/c2 r2 *, where a is the distance
from the pivot B to the centre C, and c is length of the
tone arm. To find the required distance, therefore, we
must square thé length of the tone arm from pivot to
needle, subtract 12, and find the square root of the
result.
This distance having, been found, it still remains to
fix the pick -up at the correct angle to the tone arm.
If we decided to fix the angle so that there was no error
at the inside and outside, we could calculate the value
of cos A from the triangle formula.
Reference to
trigonometrical tables would then give the value of
the angle A, and it is obvious from the diagram that
the angle between the pick -up and tone arm is equal
to qo° A. But if this were done, the error at a point
midway between the inside and outside would be greater
than it need be. A better method is to fix the angle
so that there is no error at a point, say, one inch from
the outside, that is, at a distance of gin. from the
* If, in addition to the lettering already adopted, we denote the
angle between the arm and the radius by A, and the distance from
the pivot B to the centre C of the turntable by a, then, according
to the usual formula for the solution of triangles,

c2- 2bc .cos A

a'
cos A

=

a2

b2 .4- r2

2bc

The inside radius of a twelve -inch record may be taken as 2 inches
and the outside radius as 6 inches. Therefore, for the outside,
cos

A=

and for the inside,

62

+c22
6c

a2

x

36+c2

-a2

12c

-22+2 x 2c-a22 -4 +c24c -a2
c2

cos A

But if the angle A is equal at the inside and outside, the above
expressions must be eival:

36+c2- a2- 4+c2 -a2
12c

Therefore

36

+

c2

-

4r,

a2
2a2

= 12 + 3c2
= 2(2 - 24

a =.-'c2

-

-

3a2

12

If the formula is worked out in full, without assuming any
particular size of record, it becomes

-

a = ß/r.2
where r, and r2 are the inside and outside radii respectively.
B
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centre. There will then be an error in one direction
at the outside, falling to zero when the needle has
moved an inch towards the centre, then rising to an
approximately similar error in the opposite direction,
falling to zero again and finally rising to an error equal
to that at starting as the needle reaches the end of the
track.
The value of cos A for a radius of gin. can be found
at once by substituting that value for b in the triangle
formula, all the other values now being known. The
angle can then be found from the tables and subtracted from 90° to find the angle at which to place the
pick-up.

,

Fig.

2.- Method

of finding

correct position for tone arm pivot.

As a matter of fact, it is an easy matter in practice
to adjust the pick -up by eye so that the plane of the
needle is tangential to the track at a ra.dius of sin.
In all cases the angle is appreciable, and it is absolutely
essential that the arm should be provided with means
for its adjustment.
If the above principles are followed, it will be found
that for a tone arm of ordinary length the maximum
departure from tangential tracking can be kept below
This is much less than can be attained by rule -of2 °.
thumb methods, and is quite low enough to ensure good
reproduction and long record life.
In brief, and by way of summary, one should first
determine the distance BC, Fig. 2. To do this, square
the length of the tone arm as measured between pivot
and needle, subtract 12, and take the sqùare root of
the result. Making use of the distance thus found
move the position of B until the needle points in the
direction of a tangent to the groove when a a point
about sin. from the centre spindle. Should the pick -up
possess the desirable feature of permitting of adjustment
on the end of the arm, then the precise location of B
is immaterial so long as the distance BC is maintained,
and in these circumstances the pick-up will need to be
swivelled to the tangential position when the needle is
Sin. from the centre.
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Radio, Than are Dreamed Of in Your
Philosophy.
By D'ORSAY BELL, M.A.

T

HE kind reception given to my first article, on convert them into weak oscillations of the natural
various parts of the frequency spectrum, shows wavelength of the spirals themselves : varying from a
that the readers of The Wireless World are third of a metre to two metres. This- region of the
ready to take a keen interest in new work on lines frequency spectrum is quite fascinating.
akin to " Radio " proper, but not directly connected
The " Ultra-shorts."
with it. Now, of the vast amount of research and
Anything
under
ro metres, among wireless waves,
invention going on these days over all the world quite
an important fraction is of this kind, and the Editor comes into this category. From a medical point of
has given me the pleasant job of keeping his large view the most interesting are the waves below 5 metres.
circle of readers informed, from time to time, of recent Long before Lakhovsky and his spirals D'Arsonval
had used these radiations for their medical effects, and
results in these fields.
Anything will be grist for my mill so long as it recently a new development in " D'Arsonvalisation "
concerns wave -motion of some kind.
It may be (as it is called) has enabled certain drugs to be carried
something of immediate, practical importance, or it through the skin and body -wall to the particular organs
may be-at first sight, anyhow
purely high -brow which need them. Then we have Seidl, who has shown
contribution to the sum -total of our knowledge. I say that milk can be sterilised by waves of length between
" at first sight " because sometimes, before it knows 1.5 and 3 metres ; and now comes the news that the
where it is, one of these high -brow items of knowledge distinguished German professor, Esau, has cured mice
is seized upon and dragged protestingly into the most
of tuberculosis by the application of 2 -metre waves.
commercial developments--look at the Dewar cup and On the other hand, an overdose will kill a mouse in
its metamorphosis into the " Thermos." But enough a few seconds (and from America, by the way, come
of introductions -there is so much to write about and reports of severe headaches and feverishness produced
in engineers by exposure to 52 -metre waves).
time is so short. . .
In my first article I mentioned that Iakhovsky had
The " Ultra-violets."
cured his begonias of an (ordinarily) fatal disease by
Rays in the ultra-violet region are just as attractive
surrounding them with an open spiral of wire, insulated from everything and -as he thought-picking up there seems to be some mysterious spell in the title
the cosmic rays and thùs surrounding the sick plant " ultra . . ." These rays are turning out to be of
enormous use in detecting counterfeit banknotes, forged
with weak oscillations of a frequency of about 1022.
The curative effect of these open spirals has since then documents, and false jewellery. There seems also to
been tried on human beings several doctors who have be scope for their use on a large scale for purifying
tested this treatment have reported good results. I think the water of public baths. There are so many remarkable uses for them that it
a sweet picture could
is hardly necessary to
be made of one of Tom
mention their employment
Webster's bookmakers befor invigorating human be-a.-,
ing cured of cigar-shaped
ings, racehorses and racing
fungoid growths, with his
greyhounds.
Listen to
ì 1
head peeping like a wistful
this
For years the
flower above spiral-formed
ardent silkworm breeder
foliage. But I am afraid
(on whom depends the
we cannot attribute the
whole of the real silk inhealing effect of these
dustry) has flinched at the
spirals to cosmic rays as
word ". grasserie," rather
was first thought ; the
think -as the devout
idea now is that the spirals
bee -keeper winces at the
pick up all kinds of immention of the Isle of
pulses from the air
Wight. For it is the name
broadcast messages, spark
of a fell disease which
disturbances from motorAt first sight a purely high -brow contribution to the sum attacks his pets : it is so
cars, and so on -and
total of knowledge."
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deadly that immediate diagnosis is tremendously
important in order that the invalid may be removed
before it can spread the infection. Until recently it
was almost hopeless to try to detect it in time it is
practically impossible to feel a silkworm's pulse, and
there are no other symptoms to go by. But now it
has been found that a particular ray in the ultraviolet region (365o Angstroms) reveals small yellow
spots, faintly fluorescent, on the second day after infection. One cannot help wondering whether some such
method of diagnosis might not be possible for human
ailments. Is there not a chance that long before the
rash appears in- say-measles some change has taken
place beneath the skin which could be revealed by
ultra -violet or some other radiation ? How about it,
O Medical Researchers?
The " Ultra- microscope."
'
Writing the words " medical researchers " in connection with " ultra " makes it almost inevitable for
me to speak about the ultra- microscope, although this
is just old enough to make me apologise to those of
my readers who already know all about it. Its development was such a neat bit of work, and its utility is so
great, that it would be a shame not to
mention it.
Improvement after improvement was made in microscope
methods and apparatus till at last
such enormous magnifications were
reached that the workers found themselves up against a brick wall all
apparently rational steps to increase the
magnification still further met with
failure. Then it was realised that with
the magnification aimed at the small
details were so small that they were
comparable in size with the waves of
light by which they had to be viewed.
Imagine yourself in a nightníare trying
to rule a straight line with a pencil so huge that its
point was nearly as large as your ruler-and you will
appreciate the difficulty. So it seemed for a time as
if the limit of magnification had been reached till an
ingenious researcher thought of replacing the light rays
by ultra-violet -so that the reasonable proportion of
wavelength to size of detail was restored, and new
possibilities in the way of magnification were opened
up. A very pretty bit of work, I think.
:

-and turn on

the loud speaker while one of our average
summer weather forecasts happens to be on, at the words
" a deep depression is approaching . . ." a distinct
shrinking on the part of the flint will be indicated on
the instrument. But this device is only an isolated
example of the wonderful technique of vast magnification and astounding accuracy in measurement recently
presented to us by wireless research ; a technique which
is a happy cómbination of the principle of heterodyne
tuning, piezo -electric or tuning -fork frequency stabilisation, and amplification by valves. I do not know
what the limit of this latter process is, but I know that
a friend of mine works consistently with overall amplifications between 5 and ro millions. As for accuracy
in measurement, let me give you an example.
Speaking Disrespectfully of the Equator.
This used to be one of the things that were not
" done " ; being myself one of the older generation
I do not much like mentioning the following result
of the new technique but it is a vivid example, and,
after all, one must move with the times.... " Engineering physicists are beginning to question whether the
accuracy of the rate of the earth's rotation round its
axis is sufficient for their measurements. If the length
:

:

The " Ultra-micrometer."
In this device, which measures infinitesimal changes
in size, we get back to triodes and grid leaks -fauna
and flora more familiar to the inhabitants of the
wireless world. It is an amazingly sensitive measuring
instrument if you put in it a piece of fairly stoical
impervious material -such as a piece of very hard flint

Purifying the water of public baths.

of the day alters by about one second in ten years this
would soon cause an appreciable discrepancy between
reference standards.
. '
So writes a distinguished
engineer, and, however much one may disapprove of it,
the fact is so one second in ten years works out at
about i in 30o million, and already our new methods
allow us to measure things to within about i in loo
millions. The present standard unit of time is the mean
solar second, and if this is varying -as seems quite
likely -by I in 30o millions, a standard based on it
to -day (say a standard microfarad condenser) might be
appreciably different from a similar standard built
thirty years hence which would be very disconcerting.
.

.

:

:

In fact, it is all very discot>icerting
what the Government is coming to. .

:

:

I don't know

.

.

THE NEW KILO -MAG FOUR.

In nest week's issue is to be described a revised version of the popular " Kilo -flag Four" ; (two H.F. stages with S.G. valves. followed by
anode bend detector and one L.F. magnifier). All the features of the original set are retained ; in addition, constructional work is greatly
simplified by the adoption of a new form of screening.
The design is simple and straightforward, and includes only such additions as are strictly necessary to allow- full amplification to be
obtained with complete stability.
Selectivity can be readily adjusted to suit varying receiving conditions -even the most difficult.
B
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CORRESPONDENCE.
The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence sÿosldbe addressed to

t

Editor, "The Wireles3 World," D:rset

Hose Tsdor Street, E.0.4, and must

AMATEUR STATUS.
Sir,-I, personally, have found the R.S.G.B. of great help to
me on all matters when I have asked for help and, to my certain
knowledge, no stone is left unturned in doing anything which
may further the cause of amateur radio. One of your correspondents thought fit to sneer at conventionettes and ham
jests. Doesn't it occur to him that these are functions which
serve a very useful purpose in enabling members to get together
and, if necessary, air any grievance they may have. The
statement made by " The C.G." that the Radio Society only
helps their own members (in matters pertaining to licences), to
the exclusion of any others, is scarcely correct, as anyone who
will take the trouble to enquire will find for himself.
In conclusion, I would suggest that before writing to The
Wireless World with a wholesale denunciation of the R.S.G.B.
and its alleged incapability to help the amateur the people concerned should approach that Society with a view to ensuring that
C. S. BRADLEY, G.2AX.
their views are justified.
London, N.B.
Sir, -The R.S.G.B. developed from the Wireless Society of
London, which was primarily used as a medium for spreading
technical knowledge of radio among its members. In the early
days such.a society was the only medium in this country for
the interchange of views, with the exception of The 1V'irelesA
World and The Radio Review. On the advent of broadcasting
the further interest aroused was met by the issue of many more
publications, and the development of your own good paper,
together with its sister, Experimental Wireless, has removed
the need for a society for technical knowledge.
The transmitting amateur was still left uncatered for as regards political and legal questions. The R.S.G.B. tried to make
itself the medium by which this could be done, but owing to its
lack of general interest and unsatisfactory administration the
average transmitter was not willing to join it. This lack of support has been the chief reason why the outside transmitter has
been ignored, and has resulted in the lack of power of the
R.S.G.B. The R.S.G.B. appears to assist only its active members and those who can make enough noise at H.Q. to be heard.
It has neglected its rank and file, who have consequently allowed
membership to lapse. The ever -present vicious circle appears
here.
The R.S.G.B. cannot by any stretch of imagination claim to
represent the amateurs of this country. If it desires to do so it
must change its outlook. Let it develop some of the A.R.R.L.
spirit, let it be interested in all transmitters, be they brasspounders or serious workers; let it make a public statement as
to its policy and actions; let it look after every single transmitter
in this country ; then, and only then, will it be supported by the

transmitters.
Transmitters, it is up to you to show a united front against
the onslaughts of such persons as B. Gladstone, and to have your
views expressed to the authorities by a body which you support.
" AM ATR AN."
Croydon, Surrey.
re " Amateur

Status."

Sir, -Congratulations on your Editorial
is time something was done to give the amateur movement
fair play and a sound foundation. There is one point I should
like to stress, which is as follows : There are many who have
taken up wireless as a hobby, first in connection with broadcast reception. After a time fancy has turned to ultra -short
-'wave reception. The next step is a desire to enter the field of
amateur transmission, but two points have to be taken into consideration. The first point is that of cost. A transmitter using
one of the many good makes of valve, with its attendant power
supply and meters, is so expensive that many amateurs (including myself) have to rule out transmission on such a scale.
The way out is that of using a low -power transmitter which
uses an ordinary type receiving valve adapted for transmission.

It

Le

accompaned by the writer's name and address.

With this valve, a few home -made coils, condensers, and other
small parts, a cheap transmitter can be built which can send
out signals receivable as far away as Morocco.
This all sounds very nice, but then the G.P.O. regulations step
in
Morse test by a P.O. official, a wavemeter costing pounds,
while one is not allowed on the ultra -short wave without proof
of experience. Now why should a man have to pass a Morse
test it he only wants to transmit on telephony, and why should
anyone desiring to use alow -power transmitter of the type mentioned have to conform to the letter with regulations which
govern the working and plant of the commercial equipments?
It is quite time that the under dog had a chance. Could not the
regulations be made easier and some small concession granted
the users of fly power transmitters so that they night obtain
practical experience under working conditions? I feel sure
that transmission on these lines could be allowed without so
much red tape, and a waveband could be granted where no
A. W. M.
harm would be done.
Middlesbrough.

-a

Sir, -In a letter by a rival association it is said that the
R.S.G.B. is only a glorified London society. How this impression has corne about is hard to imagine; any amateur in the
world can become a member. It is affiliated to the I.A.R.U.,
and holds meetings in all the big provincial centres to discuss
amateur radio, and any suggestions made at these meetings are
made use of at headquarters.
The position of the radio amateur in Great Britain is, one
must admit, not a very happy one, but other countries are far
worse off, and the only way to obtain further concessions is to
get the P.M.G. to see the true requirements of the radio amateur. This cannot be done in a few weeks, but if a united front
is put forward in time I believe we shall be in the same position
as the United States amateurs, except, perhaps, in the
A. S. WILLIAMSON, BRS.26.
handling of messages.
Sheffield.

THE "NON-TRANSMITTING" TRANSMITTING PERMIT.
Sir, -In congratulating you on having once more stepped in
at a critical time with a warning to the amateur organisations
of this country, I would like to draw your attention to what
I consider to be a somewhat strange action on the part of the
Post Office.
Recently I applied for a transmitting permit, and after furnishing the customary particulars I was informed that I might be
allowed to use an artificial aerial. Such a proposal is, of course,
a good one, as much real experimental work can be carried
out with a non -radiating tuned circuit. I cannot understand,
however, what the Y.M.G. has to do with non -radiating laboratory equipment, and why I should be asked to pay a fee of
10s. to carry out my electrical experiments. Surely his powers
are limited only to the use of apparatus for communication purposes? This question must have arisen before, and perhaps
some of your readers can enlighten me.
" STUDENT,
London, N.W.3.

I.E.E."

ELECTRONIC OR ELECTROLYTIC?
Sir, -In a current advertisement it is stated that the excellent Westinghouse rectifier is purely electronic in its action. Can
any reader please explain what is the precise meaning of this
statement?
An electrolytic action is surely the evidence of an electron
flow. By using the expression electronic in order to signify
" non- consumable " confusion is certain to arise between the
action of the metal rectifier and the thermionic valve. In the
latter case the use of the term electronic is no doubt permissible, meaning, as it does, the passage of an electron stream
L. CLARKE.
through a rarefied gas.
London, S.W 7.
B
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By Our Special Correspondent.

Testing at Brookman's Park. -Exit a Spark Station. -The " Proms."
London Regional Testing.
Tests have already begun on a closed
circuit at the London Regional station,
Brookman's Park, and it is probable
that the station may begin radiating, out
of broadcast hours, within the next week
or two. But it is stoutly asserted at
Savoy Hill that " service " transmissions
must not be expected before the end of
the present month. However, it looks
as if people who go away on holiday
and forget all about the Regional Scheme
will have a breathless moment or two
when they switch on again in September.

" to be Broadcast.
It is generally recognised that the
Queen's Hall Promenade Concerts were
saved from extinction by the B.B.C., or,
in other words, by the money contributed by broadcast listeners in the form
of licence fees.
No one will assert,
therefore, that listeners will be taking
more than their due during the coming
season because the concerts are to be
broadcast on five nights instead of three,
as in previous years.
More " Proms

0000

Overcoming Obstacles.
Meanwhile, a faint shadow of doubt
still lingers over Pole Moor, Slaithwaite
(Sletritt; if you please), where the
B.B.C. engineers believe they have
found the ideal site for the Northern
Regional station. The B.B.C., it seems,
is finding once more that the course of
true broadcasting never runs smooth,
especially when there are tenant farmers
to be reckoned with. However, present
obstacles are not regarded in a very
serious light, and 1 think it would be
safe to wager that Pole Moor will indeed
be the site of the Northern Regional.
c o c o

0000

A Scottish Tattoo.

Probably the last tattoo of the season
to be broadcast will be that relayed to
2L0 and 5XX on September 4th. This
is the Scottish Command Tattoo, which
will come from Dreghorn Castle, Edinburgh.
B

London and Daventry.

-"

14TH.
King usury VIII "
(Shakespeare), arranged for broad
ea,ting by Dulcima Mashy.
A t erST 15TH.- Cabaret from the Riviera
AUGUST

-

Club.

AUGUST 17T11.

-A

Vaudeville Programme.

Daventry Experimental (5GB).
AUGUST
11TH. -Selections
from

Oratorios,

AUGUST
AUGUST

13TH.

-" King

Henry

1GTH.- Selletions

the

VIII."

Erma

the

Musical Comedies.
Cardiff.
RUGI -ST 13TH.-" The Prince who was a
Piper," a play by llarold Brighouse.
AUGUST 15TH.
King Lear's Wife," a
play in verse by Gordon Bottomly.

-"

Manchester.

-..pee ai ncuuts' Service in
connection with the Boy Scouts'
Association World Jamboree, 1929,
relayed from Liverpool Cathedral.
AUGUST 1214.
Captain Cook and the
Widow," a comedy by Stuart Ready.
AUGUST 11TH.

Stamping out the Sparks.
Here is good news for London and the
south coast. That tireless provider of
mush, viz., FFB, Boulogne, is to change
to I.C.W. before the end of the rear.
FFB is one of those offenders whose
signals seem to spread all over the dial
of the ordinary unselective receiver,
their only useful purpose being to indicate that it is 5GB and not the listener's
set that has broken down.
In the past the British and Belgian
Governments have both made representations to France to curb the activities of
FFB, without any pronounced effect.
The promised reformation is in compliance with the terms of the Washington Convention, under which all spark
stations are to be abolished by the year
1935.

FUTURE FEATURES.

-"

Newcastle.
Shoot and Run," a revue
by E. A. Bryan.
Glasgow.

AUGUST 12TH.

AUGUST 12TH.

-A Maritime Programme.
Aberdeen.
-A Border Programme.

AUGUST

15TH.

AUGi ST

17TH. -Running

Belfast.

Commentary on

Royal
Automobile
Club Tourist
Trophy Motor Race from Ards Cir-

cuit, near Belfast.

The August Programme.
The portions to be broadcast will be
the first part of each concert, usually
ending at about 9.40, and as the
" plums " of the programme generally
occur before the interval, listeners stand
to gain rather than lose by the new
arrangement, which will ensure a
" Proni " from 2L0, 5XX, or 5GB
nearly every night of the week. The
broadcast will usually be from 2L0 and
5XX on two nights a week and from 5GB
for the remainder.

25
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The " Prom " dates for August are :
From 2L0, 5XX, and other stations
except 5GB on 10th, 13th, 15th, 16th,
19th, 22nd, 23rd, 28th, and 31st. From
5GB on the 12th, 14th, 17th, 20th, 21st,
24th, 26th, 27th, and 30th.
During the Promenade season (August
10th to October 5th) the London news
bulletin will be given at 9.45 instead of
9 o'clock.

o000

Relays from Belgium.
Last year's experiment of relaying a
concert from the Kursaal, Ostend, will be
repeated this month. On Sunday next,
August 11th, and again on August 25th,
listeners to 2L0, 5XX and other stations
will hear the programme from the
famous Continental resort from 9.5 to
10.30 p.m.

0000

The B.B.C. at Play.
The tyranny of the microphone was
forgotten a fortnight ago when as many
of the B.B.C. staff who could tear themselves from work proceeded to the
corporation's new playing fields at
Motspur Park, Wimbledon, for the inaugural sports. I am told that certain
high officials performed the most astonishing feats and that an extraordinarily
high official rose to greater heights in
his socks.
With so many young men and maidens
in the B.B.C., the sports club has a
potential membership of 500.
The
ground covers fifteen acres and contains
a splendid pavilion.
coon
Listeners on Strike.
There are two kinds of listeners'
strike, one of which consists in the
refusal to pay licence fees. I hear that
an affair of this kind has broken out at
Innsbruck, Austria, where listeners have
decided to sit on their cheque books
until the local station puts out a bigger
and better wattage. (I really think the
B.B.C. should take a note of this.)
The other kind of listeners' strike
originated in America about two years
ago, when a whole street in one of the
" hick " towns of the West objected to
certain broadcast items and refused to
listen. This may sound rather baboon like, but as there are no licence fees,
how otherwise can they protest in
America ?
,
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Free Service of Technical

Information.

The Service is subject to the rules of the Department, which are printed below; these must
A selection of queries of general
be strictly enforced, in the interest of readers themselves.
interest is dealt with below, in some cases at greater length than would be possible in a letter.

We think your plan has its advantages;
these would probably be most marked in
eases where a two -circuit aerial tuner is
used, and where it is often impossible to
arrange for an extremely weak aerial
coupling -which would act as a volume
control in much the same way as the H.F.
potentiometer shown in your diagram (reproduced in Fig. 1).

Making Decoupling Resistances.
I wish to make some de- coupling resistances of about 2,000 oh,,,,; will you
suggest a suitable gauge of wire for
A. P. P.
this purpose?
A good deal depends on the current to
be carried by the resistance, but for
ordinary use in receivers we suggest
either No. 45 or No. 47 S.W.G. Eureka
These gauges have resistances,
wire.
respectively, of approximately 100 and
200 ohms per yard. The first -mentioned
is naturally rather easier to work and
carries a heavier' current without overheating.
o

coon

Cost of Upkeep.
In the published-description of the " Flat Dwellers' A.C. Three" set it is suqBested that a fuse carrying approximately one ampere should be inserted
in the mains feed lead. Is the total
.

O O O

Twin Transmitters.
I f and when the propos, a Regional scheme
Of broadcasting comes into being, 1
take it that those of us' who lire in
the immediate vicinity of the twin stations-will be forced to use H.F. amplification in the interests- of selectivity
-and will then have to -throw away
this amidilieatiori to avoid overloading by local .signals. Indeed, judging
by experi'n'-r, .sown, precaution niust
be taken to obviate overloading, even
of the first valve, iclren the set isaccurately tuned -and it will be impossible to operate it in any other
condition, or the other " twin" station will interfere. I propose, therefore, to try a simple " pre -H.F."
volume control as shown in. the attached diagram; my idea is that, for
local reception, the H.F. valve grid
circuit shall be joined across two or
three turns of the aerial input coil,
while for long -distance .work the grid
connection will be restored to its
original position at the electrical top
of the coil. Will you please comment
on -my line of reasoning and say if you
consider this method of colon e Control to be sowul? Of cour:,r, final and
critical regulation of signal strength
will be effected by a conventional post M. T. C.
detection device.
Your arguments are sound enough, but
it is not quite correct to assume that H.F.
amplification will be essential to those
living near the proposed twin stations.

1.- Method

whereby a small part of
the total signal voltage developed across
an input coil may be applied to the H.F.
valve grid.

Unless distant reception is desired, it will
not be necessary to provide the means of
H.F. amplification and then to make no
use of it ; where there is an ample reserve of incoming signal strength. the
necessary selectivity is attainable by the
use of tuned filters.

current consumption of that order?
I f so, I fear the set may be rather
G. L. R.
expensive to run.
An improvised fuse that breaks down
when the current passed exceeds approximately one ampere was suggested solely
because it is not an easy matter to find a
protective cut -out to operate at an appreActually, the set
ciably lower current.
consumes no more energy than the average electric lamp, and is, indeed, extremely economical in this respect.

0000

A Source of H.F. Loss.

RULES.
(L) Only one question (which must deal with
a single specific point) can be answered. Letters
must be concisely worded and headed "Information Department."
(2.) Queries must be written on one side of
the paper, and diagrams drawn on a separate
sheet. A self-addressed stamped envelope must
be enclosed for postal reply.
(3.) Designs or circuit diagrams for complete
receivers cannot be given ; under present -day
conditions justice cannot be done to questions
of this kind in the course of a letter.
(4.) Practical wiring plans cannot be supplied
or considered.
(3.) Designs for components such as L.F.
chokes, powe. transformers, etc., cannot be
supplied.
(6.) Queries arising from the construction or
operation of receivers must be confined to constructional sets described in " The IV;'relessA%orkt " or to standard manufacturers' receivers.
Readers desiring information on matters
beyond the scope of the Information Department are invited to submit suggestions regarding
subjects to be treated in. future :articles or

varagraphs.

The performance of my receiver (two H.F.
stages, anode bend detector, and one
resistance -coupled L.F. stage) has
fallen off considerably, and Z am wondering whether this aright be due to
the fact that the bias cells have been
in use for well over a gear, and hare
'probably a high internal resistance, as
their voltage has dropped considerE. W.
ably.
Under certain conditions, the use of
high- resistance bias cells for H.F. amplifying valves, and more particularly for a
succeeding anode bend detector, has been
proved to be responsible for a considerable falling -off in efficiency. It is wise to
make a practice of changing the cells when
their voltage begins to drop rapidly, .and
it would perhaps be well if we always
made a practice of shunting them with a
large condenser, preferably with mica
dielectric.
B
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Need for Official Encouragement.
We know that wireless is recognised amongst some
Scout units and that in individual instances great proficiency has been attained, but we think there is opportunity for wireless to become of far greater importance
to the movement than ever it has been in the past if
once it is adopted officially at the Headquarters.
There should be very little difficulty experienced in
obtaining the necessary sources of instruction for the
Scouts. Wireless to -day has become a subject of
almost " general knowledge," and every local Scout
group could readily obtain the services of a competent
wireless amateur, or the aid of the local radio society,
to give instruction and train the group in the theory
and operation of a wireless set.
The direction in which we foresee the greatest
stimulus to the development of wireless in the Scout
Movement would be in the provision of facilities which
would enable the units to converse with other units
abroad, and exchange greetings and compare notes on
their activities.

260, Deansgate.

St. Vincent Street, C.2.

VOL. XXV.

and of how to construct and operate transmitting and
receiving apparatus were included as an essential part
of the Scouts' training. Every Scout headquarters could
have its short -wave station capable of communicating
with other headquarters in almost any part of the world,
and the interchange of messages through their own shortwave network would maintain as a permanency that personal contact which it has been the aim of the Jamboree
to bring about.

Editor: HUGH S. POCOCK.
Assistant Editor: F. H. HAYNES.
Editorial Offices: 116-117, FLEET STREET, LONDON, E.C.4
Editorial Telephone: City 9472 (5 lines).
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Telephone: City 2847 (13 lines).
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THE SCOUT MOVEMENT AND WIRELESS.
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HE celebration of the coming -of -age of the Scout

THE NEW KILO -MAO FOUR.

Movement has focused all eyes on the magnificent achievement of this organisation amongst all
nationalities throughout the world.
The main purpose of the Jamboree was to bring together units from all over the world so that they might
meet one another with common interests and so help to
confirm that comradeship which hitherto had been established but with barriers of distance to surmount.

UNDER this title in the present issue a constructional design is given for an up -to -date revised
edition of this receiver which, on its merits, has
already proved so extremely popular. The original
"Kilo-Mag Four" was described in The Wireless World
of October 24th and 31st last year, and the receiver has
been so successful that it was felt that the time had
come to provide a new design having as its particular
Need for a Means of Communication.
object the simplifying of the construction, since experiAt a time when wireless amateurs throughout the ence has shown that the previous design was
apt to
world are showing that distance can so easily. be annihi- give some trouble to the constructor, particularly
in
lated and that communication from one end of the world the matter of assembling the components in the screento the other is now possible even with very simple wire- ing compartments.
less apparatus, it would seem to us that the importance'
On the question of performance of this receiver there
of wireless to the Scout Movement cannot be overstated.
is no need for us to make any comment here, as the
We are of the opinion that the Scout Movement would design has already earned such a reputation
for range,
be enormously strengthened if a knowledge of wireless selectivity, and quality.
B 3
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Re= designed

Model of
By H. F.

A LMOST since the inception of broadcasting in this
country, a four -valve receiver has been the
favourite choice of the amateur in need of long
range and reasonable selectivity-this in spite of the
introduction of valves with vastly improved character-

istics. The average three -valve set, even with the best
modern valves, is still hardly adequate for consistent
long- distance reception, although the better designs can
admittedly make a good showing when conditions are
reasonably good.
Our four -valve sets, in the great majority of cases,
include a single H.F. amplifier, detector, and two L.F.
amplifiers the writer would venture the opinion that
there will be a distinct tendency in the near future for
this valve combination to give way to the alternative
;

H.F.

-G.B

Fig.

AUGUST Nth, 1929.

'JEM

a

Popular Receiver.

SMITH

arrangement of two high- frequency stages followed by
a detector and a single L.F. valve. A receiver on these
lines is much more selective, and its capabilities in the
matter of volume are ample for all except the comparatively few wireless users who must have an exceptional
power output.
New Constructional Methods.
The original " Kilo -Mag Four " ' was a straightforward
receiver td this specification, and represented an attempt
to obtain something approaching the theoretical maximum H.F. amplification. To this end, all circuits were
completely isolated, but nó " frills " or complications
were introduced, barring those deemed to be necessary
in order to achieve stabil.ty. A conventional method of
construction was adopted,
and here we come to an ad+SCREEN
mitted weakness, although,
judged by the ordinary stan.-+H T.
dards applicable to a receiver of its type, it was not
difficult to build- indeed,
successful examples have
been made by the unskilled.
But it must be conceded that
modern cascade H.F. amplifiers call for radical changes
in the methods that have
served well enough in the
DET
past for sets without metallic
G.B
shielding, or with only a
simple vertical screen ; for-H T.
-LT.
tunately, the task of devising a scheme of construction

diagram, showing the basic circuit arrangement, without d.roupling
devices, waveband sa itching, filament heating connections, etc.

1.- Simplified

The Wireless World, Oct..
31st, 1928.

'4th and

B 4
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for a modernised version of the original " Kilo -Mag
Four " has been removed from the writer's, shoulders,
as The Wireless World technical staff has evolved a type
of container (described in the issues dated July loth and
July 24th) which at once removes all our difficulties.
The circuit of the new set, of which the essentials are
shown in Fig. r, differs from that of the original only in
details : such modifications as have been introduced tend
slightly to increase the total H.F. amplification obtainable. With the better valves of the ordinary type, the
title of the set may still fairly be considered as being
descriptive ; a high- frequency magnification of about
L,000 times is readily obtainable, but this figure may be
greatly exceeded with the new battery valves s hortly to
be available.
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reception, the long -wave windings of both primaries and
secondaries (which are connected in series) are shortcircuited by the switches S, and S,.
The detector valve operates on the anode bend principle, and derives its negative bias from a battery
common to the next stage ; a decoupling resistance and
condenser (R; and C8) are included in this circuit in order
to prevent interaction. It will be observed that an L.F.
transformer is used to pass on the detector output to the
L.F. amplifier, and that an H.F. stopping choke, with
its by -pass condenser C5, is interposed between the valve
anode and this component. In addition, a variable
resistance, for volume control purposes, is connected
across its primary winding.
Nothing need be said of the connections of the output
valve, V beyond mentioning the fact that, as an addi-

'

Fig. 2.- Complete circuit diagram. Cl, C2, C3, 0.0003 mfd.; C4, C , C,;, C-, Cr, 0.1 mfd. C,, 0.0005 mfd. C10, C11, C12, 2 mfds.; R1119,
R;, R4, 600 ohms ; R,, 10,000 ohms ; R,;, 20,000 ohms ; R;, variable resistance, 0- 200,000 ohms ; R 250,000 ohms ; R,, filament
rheostat, 30 ohms. Lettering on coil terminals corresponds with that in other diagrams.

As is now well known, the stage gain of an H.F.
amplifier is determined not only by the goodness " of
the valve characteristics and on the thoroughness of the
precautions taken to minimise unwanted inter-circuit
couplings, but also by the effectiveness of the internal
valve screening ; considerable advances have been made
in reducing residual inter -electrode capacity to an extraordinarily low figure.
It is easiest to trace out the features of the complete
circuit (Fig. 2) by comparing it with the simplified
diagram already mentioned. Aerial coupling is through
an " aperiodic ' auto -transformer arrangement in which
medium- and long -wave grid coils L and L, are connected
in series, the unwanted winding being short-circuited by
the switch S1, of which one blade makes the appropriate
change of aerial connection. Both H.F. valves (V, and
V2) are coupled by means of similar tuned high -frequency transformers, T, and T2. For medium -wave
B

5

tional precaution, an H.F. stopper is connected in series
with its grid, while a choke filter is interposed in its anode
circuit. Loud -speaker connections are picked up through
a jack ; insertion of the plug automatically closes the
filament circuit. This is a convenient arrangement, but
is only incidental to the design.
It is not proposed to give a detailed description of the
metal container, of which the leading dimensions are
given in Fig. 3. This type of cabinet has been described
at length in the articles to which reference has been
made, and there are indications that manufacturers have
not been slow to turn their energies towards the production of commercial designs embodying the basic idea
suggested. By the time this article is in print, cabinets
with a considerably more pleasing appearance than that
of the experimental model illustrated, should be available on the market. It is permissible to stress the need
for a perfect electrical seal at the junctions between cover

WIp@Il®go
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and metal base ; in the case of the container actually
used, this was obtained by placing rolled strips of flexible
brass gauze in each of the channels between the base

receivers, and it would be a mistake to impair its general
usefulness in order to save an inch or two.
Before dealing with assembly and wiring it will be
well to describe the construction of the special coils. Both

Plan view, showing mounting of tuning condensers and lay -out of components on each section of the baseboard.
Note the knob (on right) for operating the three ganged waveband switches. H.F. valves are mounted horizontally
in the base, and thus are not affected by the fields of the coils.

aerial -grid inductances and intervalve transformers are
made as units, comprising a set of medium- and long wave windings. This plan is convenient, and tends to
simplify both the mounting and wiring of the components, although it is generally possible to effect some
economy of space by making
up separate coil units for
each wave band.
The aerial -grid coils L, L,,
of which a sectional sketch
is given in Fig. 4 (A), are
wound on a 6in. length of
" Becol " g- ribbed ebonite
former. The short-wave section is a simple solenoid
winding consisting of 65
turns of No. 26 D.C.C. wire
tapped at several points
round about the 8th turn
from the earthed end (b)
for connection of the
aerial lead. The long wave coil is wound in
slots, of which the dimensions and positions are
given in the diagram, and
consists of 210 turns -six
sections of 35 turns -of
No. 32 D.C.C. wire. Taps
at the 15th, 2oth, and
3oth turns from the
earthed end (in connection with the soldering tag
marked c) are provided;
screened container. A sheet of plywood, } in. thick, is fitted inside
3.- Measurements ofbasethetray,
these tappings, together
with its upper surface flush with the edges.
the

trays, and also round all the four outer edges.
The
dimensions as given in Fig. 3 show that the container is on the large side. These measurements could
be reduced slightly, but the cabinet was designed for
more or less universal use in the construction of sensitive

Fig.
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LIST OF PARTS.
Variable condensers, 0.0003 mfd. (J.B. Log).
1 Filament rheostat, 30 ohms (Igranic; porcelain).
5 Fixed condensers, 0.1 mfd. non -inductive ( Polymet).
1 L.F. transformer (Brown).
1 Fixed condenser, 0.0005 mfd. (McMichael; clip -in type, with
1 L.F. choke, 32 henrys (Pye).
base).
1 H.F. choke (McMichael ; " Junior ").
3 Fixed condensers, 2 mfds. (Ferranti).
1 2 -way connector (Athol).
2 Valve holders, horizontal type (Aermonic).
3 Switches, D.P.D.T. (Utility ; knob pattern).
Valve holders (Godwinex).
3 9 -rib ebonite formers, 6 -in. long (Becol).
4 Decoupling resistances, 600 ohms (Groves Bros.).
2 Single dry cells (Ever Ready ; " 0 " size).
1 Wire -wound resistance, with base, 20,000 ohms (Ferranti).
I Grid bias battery, 161 volts (Siemens).
1 Grid leak type resistance, 10,000 ohms (Loewe).
I Jack, single circuit open, filament control. (Edison Bell).
1 Grid leak type resistance, 250,000 ohms (Loewe).
1 Metal container with wooden base.
2 Resistance holders, porcelain (Bulgin).
3 Special edgewise dials.
1 Variable resistance, 20,000 ohms (Rotor Ohm).
Brass strip, wire, screws, ebonite, etc.
Approximate cost, excluding cabinet and dials, t7 10s.
In the " List of Parts " included in the descriptions of THE WIRELESS WORLD receivers are detailed- the components
actually used by the designer and illustrated in the photographs of the instrument. Where the designer considers it
necessary that particular components should be used in preference to others, these components are mentioned in the article
itself. In all other cases the constructor can use his discretion as to the choice of components, provided they are of equal
quality to those listed, and that he takes into consideration in the dimensions and layout of the set any variations in
the size of alternative components he may use.
3

with those on the coil L, need only be of a temporary
nature, as it is intended that the aerial connection will be
permanently made to the point found by trial to give the
best compromise between the requirements of sensitivity
and selectivity. Care should be taken to see that both
windings are in the same direction ; that is to say, either
one should be a continuation of the other.
A simple mounting is provided in the shape of a
wooden plug fitting into one end of the coil former,
3"

0

through which a screw is passed into the baseboard.
The medium -wave H.F. transformer secondaries differ
from the corresponding aerial -grid coil in that they are
wound in slots, a series of primary coils being sandwiched
between the secondary sections. A transformer of this
kind is quite effective, as the requirements of close magnetic coupling and low inter- winding capacity are fulfilled, while the work of construction is much easier than
if the primary windings were carried on spacing strips in
5

3'6

36
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4.- Details of coil formers and windings. Diagram A (on left) shows
aerial -grid coil assembly : diagrams B and C show,
respectively, dimensions of slots and method of winding and connecting the the
H.F. transformers. One of these is mounted horizontally
on a light metal bracket as shown, while the other (T_) is mounted vertically by means of a wooden disc.
Fig.

B 7
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New Kilo-Mag Four.

Admittedly, these secthe more
tion -wound coils have a higher H.F. resistance than
single-layer solenoids of the optimum gauge of wire, but
their " goodness " is quite adequate for the present
purpose ; by using a still better coil for the input circuit,

Preparation of the formers for the H.F. couplings is
illustrated in Fig. 4 (B), although it should be pointed
out that the marked dimensions of the slots must be taken
as approximate, as a good deal depends on the thickness
of the wire covering, and on the amount of tension
applied in winding. The slots may be deepened slightly
if necessary, but the spacing between primary sections
(wound in the shallow slots) and the secondary coils
should on no account be increased.

The receiver with screening cover removed,
as seen from the front. Edgewise tuning dials, pre- and
post -detection volume control knobs and output jack are mounted
on the wooden front panel of the base.

overall selectivity is maintained at a high level, and, in
particular, the " spreading " of strong local signals is
restricted.

(To be concluded.)

IMPROVISING A SMALL CONDENSER.
How Twisted Flex may be Used in an Emergency.
testing a newly built receiver containing a stage of
high- frequency amplification, it is often necessary to
connect the aerial temporarily to a tuned circuit that
was designed to tune over the desired range without any
such addition. If, for example, a r -v -2 set fails to give
the signals expected of it, the first test would probably
consist in attaching the aerial to the secondary of the
H.F. transformer, coupling the first valve to the detector,
and connecting telephones in the plate circuit of this
valve to find out whether the local station can be heard
al- the expected strength for a one-valve receiver. If all
seems well at this point, the aerial and the telephones
are moved, valve by valve, out from the detector, so
checking the performance of each valve separately.
If such a scheme of test is proposed-and it is a very
informative one-it is annoying, to say the least of it, to
find that the addition of the aerial capacity to the grid
circuit of the detector has altered the tuning range of
that circuit to such an extent that the stations to which it
is desired to tune for test purposes cannot be tuned in.
If this discovery is made it is not necessary, as at first
sight might appear, to abandon the test, for a condenser
of small capacity in series with the aerial will speedily

IN

circumvent the difficulty. Probably the test is being
made in the evening, no condenser of suitable capacity
is to hand, and the shops are shut. But there is still no
need for despair, for any two conductors placed near to
one another, but not in electrical contact, form a condenser of sorts. A foot of twin flex, for example, may
be commandeered, one wire being connected to the set
and the other to the aerial, both connections being made
at the same end of the flex. The capacity between the
two wires, though not as free from losses as the purist
might desire, will at least serve to pass the high- frequency
currents through from aerial to set. Although there is
no slow -motion dial on this improvised condenser, it is
variable. If less capacity is required, one can always
cut the flex, or, if in an economical mood, it need only
be untwisted.

Familiar to the " Old Hands "?
The suggestion here made is familiar enough to " old
hands," but there must be many experimenters to whom
the idea of using a pair of insulated wires twisted together
to play the part of an emergency small condenser will
come as a novelty.
A. L. M. S.
ff 8
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Automatic Synchronisation

from Time Signals.

LISTENERS who have tuned in
Radio - Paris
shortly before
10.40 a.m. or 6.25 p.m. will
have heard the announcement of the
special time-signals for automatic
clock -setting by wireless, followed by
a series of from six to ten rhythmic
dots, ending at the exact times men-

The batteries indicated on Fig. i are
those of the receiver (4 volts is the
standard voltage of the French receiving valves), no separate batteries being
needed.
A point of interest is that any
rhythmical time -signals can be used
(as, for example, the " vernier " dots
from the Eiffel Tower, or the Daventry
dots), provided -that the period of the

tioned.
To take advantage of these time signals two special devices are required
in addition to the ordinary receiver),
viz., a relay and an electrically
driven clock.'
The photograph shows the construction of the relay equipment, and Fig. 1
gives the connections. It will be seen that the audio frequency currents pass through the primary of a
transformer permanently connected in series with the
loud speaker, and that the valve amplifies and rectifies
these audio -frequency currents, thus producing a series
of short direct-current impulses through the coil. In
the field of this coil is an armature to which the pendulum is attached. The period of this pendulum being
adjusted to be the same as that of the rhythmic dots,
the movement of the pendulum builds up until, after
three or four impulses, it becomes large enough for
the hook C to pick up the contact A and pull it into
contact with B on each swing to the left.
It shòuld be noted that A is very flexible
and thus escapes from C after the contact has been made.
Thus, after the first three or four dots
of the time signal, the relay sends out a
series of direct -current impulses from the
four -volt battery to the clock-one for
each dot. The damping of the pendulum
is such that it ceases to swing almost at
once after the termination of the series of
dots, and therefore no further direct current impulses are transmitted to the
clock. It will be obvious that this principle of employing a pendulum prevents
the relay from being actuated by signals
other than those having the correct
periodicity ; indeed, it is stated that the
time signals can be used even when sent
out simultaneously with music.
* The French electrically- driven clock here referred to is the " Ato."
13
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pendulum is adjusted accordingly.
Fig. 2 shows a simpler type of relay,
in which the signals actuate a telephone
receiver permanently connected in
parallel with the loud speaker. On the
diaphragm of this telephone receiver a
contact is fitted, the movement of the diaphragm thus
rhythmically breaking the circuit through the coil of
the pendulum. To avoid waste of current, a switch
must therefore be fitted in this circuit, and it would
appear desirable that the switch should also disconnect
the relay itself, though this refinement is not included
In the makers' specification.
Human Element Avoided.
The simpler type of relay can be used only with
stronger signals and where little parasitic noise exists.
It is stated that with the average receiver (which in
France means a superheterodyne) this
type of relay is generally satisfactory up
to 15o miles from Paris. By the use of
the relays the introduction of the human
element is reduced to the operation of one
switch (to light the valve in one case or
to connect the relay in the other) shortly
before the time fixed for the signals ; while
even this task can be avoided by the fitting of special contacts to the clock itself.
The mechanism of the clock is far more
complicated, and unfortunately does not
lend itself to photographing, but our illustration gives an idea of the general
appearance, and incidentally shows that
the pendulum used in the relay is very
similar to that of the clock itself.
It should be observed, in Fig. 3, that
the cross-shaped cam is mounted integrally with the minute hand, on a tube
driven
frictionally by the main driving
wireless synchronised
spindle shown, so that the minute hand
clock.
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minute hand and not from the spindle, so that any
change made in the position of the minute hand also
moves the hour hand to its corresponding new position. Finally, the second hand is also mounted, together with its heart- shaped cam, on a tube driven by
friction from the " seconds " spindle.
The direct -current impulses arriving from the relay
pass through the coil of the electro-magnet shown, and
the double lever is thus actuated by the armature. One
arm of this lever enters whichever section of the cross shaped cam may be opposite it, and thus sets the minute

CLOCK

FROM RECEIVER

aV

Fig t
BO V

TO CLOCK

'

FROM
RECEIVER

the
1. -(Top) The audio- frequency dot signals cause
associated with the
anode current to energise the magnet
swing
gathers sufficient
pendulum. Eventually the pendulum These
contacts send out
to actuate the contacts A and B.
Modified form of control
current pulses to the clock. Fig. 2.the
valve rectifier.
replaces
relay
a
telephone
Here
pendulum.
Fig.

can be moved (with its tube and cam) independently
of the driving mechanism of the clock, and, what is
equally important, can be held in any given position
without stopping the clock. The hour hand is driven
through a twelve -to -one gearing from the tube of the
MINUTES

HAND
SECONDS HAND

HEART - SHAPED
CAM

TUBE
SECONDS
SPINDLE

ARMATURE

MINUTES TUBE
HOURS

TUBE
MINUTES
SPINDLE

DOUBLE
LEVER

CROSS-SHAPED
CAN1

FROM

--

12

1

GEAR TRAIN

RELAY
HOUR

HAND

FACE OF CLOCK

Fig 3

Fig. 3. -Ench pulse of current controls the clock mechanism by
is not until
bringing the minute and second hands to zero. It free
to take
the dot signals cease that the clock hands are set
up the friction drive from the clockwork.

The relay equipment, consisting of valve rectifier and impa;:se
pendulum.

hand to the position corresponding to this section.
At the same moment the other arm of this lever
actuates the heart -shaped cam, thus setting the second
hand to zero.
On the termination of the impulse, the three hands
are released, but each subsequent impulse brings them
back to the same positions, and it is not until the final
impulse has arrived that the clock mechanism is left
free to take charge of the hands again. The limit of
correction is about five minutes fast or slow, this being
conditioned by the width of the openings of the cross shaped cam. However, even if such a clock is set only
once a week, nothing like this error should occur.
B
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Two New A.C. Valves.

Additions to the Marconi and
Osram " Point 8" Group.

THE group of valves which
figure in the Marconi and Osram lists as the " point 8 "
class has hitherto appeared incomplete, since it did not include one
of the screen -grid type or a valve a
which could be used, under all conditions, as a detector. Happily this
omission has now been corrected,
and two new recruits, the S point 8,
and the D point 8, have been added
to the list already containing the
HL point 8, H point 8 and P
point 8.
These were tested and
reviewed in our issue of April 17th.

Point 8 Valve.
The S point 8 is a screen -grid
valve, the filament being heated
direct from the secondary winding
of a suitable transformer. It should
not be confused with the indirectly
heated type. The filament requires
o.8 of an ampere at o.8 volt. Its
working characteristics are comparable with those of the S215, the
2-volt battery-fed screen -grid valve.
S

SCREEN GRID VOLTS+7"

FILAMENT 075 AMP.
AT 08 VOLTS

The ratio should be, therefore, as
near unity as the conditions of stability will allow.

16o.
These constants, however,
will alter under different working
conditions. As an example, we

measured the impedance and amplification factor with plus 75 volts
on the screen-grid, and found the
average A.C. resistance between ioo
and i5o anode volts to be 265,000
ohms ; the amplification factor was
approximately Zoo. The mutual
conductance, or " slope," came out
very much the same as stated by
the makers, namely, 0.75 mA. per
volt, as compared with o.8 mA. per
volt with 8o volts on the screen.
The A.C. resistance will increase
with reduction in screen potential,
and decrease when the screen volts
are raised. Within certain limits
the conductance remains the same.
In view of the relatively high A.C.
resistance under working conditions.
the most suitable intervalve coupling would appear to be a i i
ratio transformer, but this may not
he possible in practice without
neutralising the small residual valve
capacity in the approved manner.

D Point 8 Valve.
Hitherto the stumbling -block with
regard to the detector stage has been
the difficulty of producing a filament
which is hum-free where lit by A.C.
direct. This valve is far more susceptible to hum than any other
valve in the set, especially when
leaky -grid rectification is used. In
the D point 8 valve this difficulty is
overcome in a satisfactory manner
by increasing the thickness of the filament, while still retaining the "point
8 " characteristic as regards voltage ;
the current passed, however, is
comparatively large.
This valve
consumes 1.6 amperes at o.8 volt.
In spite of the nature of the supply,
the temperature of the filament remains practically constant.
The
current consumed is of little importance, even though it is double that
taken by the other " point 8 "
valves, since it is drawn from the

:

0
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80 100 120 140 160
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Average values under working conditions :
A.C. resistance 265,000 ohms, amplification factor 20J, and mutual conductance
0.75 mA per volt.

According to the maker's rating,
the A.C. resistance-measured at
anode volts 120, and plus 8o volts
on the screen-grid
is 200,000
ohms, and the amplification factor

-
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VOLTS

Average values under working conditions:
A.C. resistance 33,000 ohms, amplification factor 16.5, and mutual conductance
0.5 mA per volt.

mains and the extra 0.64 of a watt
will add very little to the operating
costs.

Rff

'Vpgsoo

148
Valve Tests.

-

AUGUST

14111,

1929.

MF'sld

The conductance remains fairly
constant over a wide range, and
measurements made under normal
working conditions as an amplifier
with 120 anode volts and minus 41
grid volts, gave the A.C. resistance
as 33,000 ohms ; the amplification
factor 16.5 and mutual conductance
0.5 mA. per volt.
The D point 8 detector, in common with other leaky-grid detectors;

functions best with a small positive
grid potential ; about i- volts is required in this case. Since the filament is lit by A.C., this positive bias
cannot be derived from a potentiometer across the filament, and it
will be necessary to provide either
a small grid cell, or tap into the
grid battery from which the L.F.
amplifiers derive their bias.
It is well to remember that when
using the directly heated class of

USEFUL DATA CHARTS.

valves that all grid return leads must
be connected to the centre point of
a potentiometer, which should be
connected across the filament of each
valve. As the potential difference
between the ends of the filament is
only o.8 of a volt, a resistance of a
few ohms each will suffice. These
can be made up quite easily by
winding a short length of resistance
wire on a fibre or paxolin strip and
tapping it at the electrical centre.

(No. 26.)

The Design of H.F. Transformers.
IN

designing a H.F. transformer we begin with the
secondary circuit which consists of a coil and a
variable condenser arranged to tune over the range
of frequency required. This secondary circuit is designed exactly as for a tuned anode circuit, and the coil
is wound with wire of suitable gauge to make the H.F.
resistance as small as possible.
The next step is to design the primary winding,
which is in series with the plate of the H.F. valve.
The presence of the secondary circuit results in an extra
load being thrown into the primary circuit, and it is
well known that the stage gain will be greatest when
this extra load is equal to the differential resistance of
the H.F. valve.
If the transformer were iron -cored the proper turns
ratio to obtain this result would be given by the formula,
square of ratio of primary turns to secondary turns =
differential resistance of valve x H.F. resistance of
secondary coil ± square of reactance of secondary coil, or
n' =RI R2/ [24. L,]'.
Thus, if the H.F. valve has a resistance of 100,000
ohms, and if the secondary coil has a reactance of
2,000 ohms and a H.F.
resistance of 20 ohms, then
n2 = 1o5 x 20/4 x nos = 0.5,
+H.T.
and n = ,// 0.5 = 0.71, so that
the rumber of turns in the
DET.
primary can be dbtained at
once, being 0.71 times the
number in the secondary.
Actually we do not use
iron in H.F. transformers
on account of the heavy
losses which would be incurred, leading to flat
tuning and diminished amplification ; instead we use
coils in air, and then the
The conventional connecformula given above is no
tions for a transformer coupled screen -grid valve.
longer quite correct ; it
underestimates the primary turns required for two
reasons, the first being that the coupling between the
coils is now less than unity, and the second that the

inductance of the primary is no longer proportional to
the square of the primary turns, since a shape factor
comes in depending on the ratio of the length of the
coil to its diameter.
The correction required cannot be specified
accurately, since it depends so much on the manner
in which the coils are wound. When, as is usually
the case, the primary is made of fine wire and wound
closely over (or under) the secondary, sufficient
accuracy is obtained by increasing the turns ratio
obtained from the formula by ro per cent.

Example.

H.F. transformer for a
100,000 ohm screen -grid valve to work over the band
250-55o metres ; the screen -grid valve is followed by an
anode bend detector and a pentode.
The secondary coil, which is supposed to be tuned
by a 0.0003 mfd. condenser, can be designed from
abac 17.
If we make its diameter Sin. and length
I.5in. its reactance will be about 2,000 ohms in the
middle of the range and its H.F. resistance about 15
ohms when we allow for the load thrown upon it by
the detector.
Abac 26 gives the answer for the turns ratio as 0.612,
and it is desirable to increase this value by 10 per
cent., as stated above, to allow for imperfect coupling
The actual ratio is accordingly
and shape factor.
0.673. In most cases the turns ratio will be found to
be less than unity, but with very high resistance valves
of about one megohm, which are now on the market,
and long wavelengths, the ratio may exceed unity so
that a step-down transformer will be req-ired.

It

is required to design a

Limitations in Design.

In this method of design no account has been taken

of reaction due to internal grid -plate coupling in the
H.F. valve, so that it is only applicable when the
system does not approach instability, as is usually the
case with the screen -grid valve or when the system is
neutralised in the case of the triode. Also, the correcting multiplier has only been worked out for a secondary
of fixed shape with length equal to half the diameter.
B
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Wavelengths from

to 2,000 Metres, with a Circuit including a Screen =grid
H.F.. Valve; and Pentode L.F. Amplifier.

15

HIS receiver made its debut at the last Radio Show
at Olympia and attracted considerable notice and
favourable comment on account of the ingenious
design of the interchangeable coil units. Designed
primarily as a short-wave receiver it should make a
strong appeal to the overseas listener and also to those
interested in long- distance short -wave reception in this
country. The type of circuit chosen and the interchangeable coils enable the wave -range to be extended to include broadcast transmissions on the medium and long
waves.
The circuit of the Magnum Universal receiver comprises three valves, the first a screen -grid H.F. amplifier,
the second an ordinary three- electrode detector, and the
third a pentode output valve. By far the most interesting and original feature of the layout is the arrangement
of the interchangeable coil units. The coil -holder is
mounted on the screen partition separating the aerial
circuit and H.F. amplifier compartments, and the coils
hang downwards, one in each compartment. Pin contacts are mounted on the underside of the horizontal
ebonite strip connecting the
coils. The aerial circuit consists of a tuned grid winding
and a separate aperiodic
aerial coil, and is therefore

anode potential is taken from the same H.T. terminal
as the output valve, but a large- capacity by -pass condenser is mounted close to the anode lead. Similar care
has been taken to keep the wiring to the screen -grid
by -pass condenser as short as possible.

Unwanted Couplings Avoided.
Special Polar condensers with phosphor- bronze ball
bearings are used to tune the aerial and H.F. circuits,
the object being to reduce intermittent contact noises
on the ultra -short waves. It is interesting to note that
the wires from these condensers to their respective tuning
coils have been run parallel and close together in order
to produce a compact circuit with a minimum stray
field.
The detector functions as a leaky grid rectifier, the
grid being biased from the positive terminal of the 2volt filament circuit. A separate H.T. terminal is provided for the detector, and the anode current, after passing through the primary winding of the Igranic L.F.
transformer, traverses two
H.F. chokes in series and
then the reaction winding
before reaching the anode.
One choke is designed for
ultra -short waves and the
other covers the normal

broadcast wavelengths. The
provided with four contact
degree of reaction is conpins. The H.F. circuit carries
trolled by a variable by-pass
for
a
reacfive contacts, two
condenser shunting the retion winding and three for
action coil and valve.
the centre- tapped tuned A neat mounting has been
The latter
anode coil.
arranged for the intervalve
functions as an auto- trans" Twintuna " coil unit compr ising aerial, tuned grid, tuned
This is
transformer.
former, giving a step -up
anode and reac taon windings.
mounted upside down and is
ratio. In the case of the
ultra- short -wave coils, however, the centre tap is omitted secured to the ebonite baseboard by means of the four
and the circuit is reduced to simple tuned -anode terminal screws, connections being made to tags fitted
underneath the baseboard. A resistance leak is concoupling.
The screen -grid valve is mounted horizontally and nected across the transformer secondary. The pentode
passes through a hole in the screen partition. The output valve feeds the loud speaker terminals direct
screen -grid potential is supplied through a variable series without a filter feed circuit or transformer.
A flash -lamp fuse is included in the -H.T. lead and
resistance which is utilised as a' volume control. The
B
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Broadcast Receivers-Magnum Universal.
the L.T. circuit is completed by a simple push -pull

switch.
The metal cabinet is built up of heavy -gauge aluminium plates fitting into channelled corner posts of square

20

40

60
ANODE

80

100

CIRCUIT

120

140

160

180

SCALE

Interior view of the Afagnum Universal receiver showing
position of Twintuna " coil unit.

section. The majority of the components are fixed to
an ebonite baseboard raised about r in. above the base
proper. The space under the baseboard
has been freely used for wiring, with
the result that the interiors of the compartments above the baseboard are
comparatively free from wiring. The
workmanship in general and the wiring
in particular have been carried out with
exemplary thoroughness.
The first step in testing the receiver
was to check the wave range of each
coil unit. The results were as follows

MpIl

1'51

The reaction control on both short -wave ranges is
smooth and free from backlash. On the medium and
long -wave ranges, however, varying degrees of backlash
up to 4 degrees of the dial were experienced. It is
evident that the makers regard this set primarily as a
short -wave receiver, and have accordingly adjusted the
grid condenser and Ieak values for the lower wavebands.
Critical adjustment of reaction is less important on the
longer wavelengths, and it is only right that the short
waves should receive first attention.
During the period of the tests atmospheric conditions
were about as bad as they could be. Melbourne
(Australia) and Schenectady (2XAF) were received and
identified with difficulty, but the performance on
European short -wave transmissions indicates that there
is nothing seriously wrong with the short-wave sensitivity ; under more favourable conditions there can be no
possible doubt that the American and Australian stations
would be well received.
The performance on the 250 -550 -metre broadcast band
is really excellent. Range and selectivity are good, and
we succeeded after dark in tuning -in ten foreign stations
in central London during the evening transmission from
2L0. The volume from 5GB is more than the average
loud speaker will stand, and the quality of reproduction
is worthy of a moving -coil loud speaker.
Compared
with the medium -wave band, the long waves are disappointing. Considerable reaction is required to obtain

:

Coil
Coil
Coil
Coil

RANGE (METRES).
Nominal
Measured
No.
No.
No.
No.

1, 15 -35

2, 30 -70
3, 250-550
4, 1000-2000

15.3 -41.5
29.9 -81
209-607
717 -2020

These figures show that the ranges
specified are covered with a more than
ample margin of safety.
For maximum signal strength and
Reaction dial settings required to keep the receiver on the threshold of oscillation
range the volume control rheostat was
over the ultra -short wave bands.
screwed up as far as it would go to the
right and then taken back about half a turn. This adjust- good loud speaker strength in London
from 5XX.
ment gave best results on all four ranges and is evidently However, provided that one
is not so situated as to
the setting which gives the optimum screen -grid potential.
be dependent solely on 5XX for the B.B.C. programmes,
A reduction in volume is obtained on either side of this the Magnum Universal Receiver merits
the closest conoptimum setting, but in practice it is best to turn the sideration of those listeners who
wish to supplement
control to the left, as this also reduces the H.T. current first -class reception of British and European
broadcastconsumption. The total H.T. current ranges from 19 ing with occasional programmes from overseas.
The
to 24 mA., depending on the volume control setting,
makers are Messrs. Burne- Jones and Co., Ltd., Magnum
the optimum value being about 22 mA. A current of House, 296, Borough High Street,
London, S.E.z, and
this magnitude demands super -capacity dry cells, or,
the price of the set is rio, including four " Twintuna "
better, still, a suitably designed short -wave mains unit. coils, valves and royalty.
8 15
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Events of the Week in Brief Review.
SPAIN TO TELL THE WORLD.

IN 19291

unconfirmed report from Spain
states that a world -wide short -wave transmitter will be erected on Mount Tibidaho
early in 1930. A medium -wave station is
already in operation on the site.

pirate " stated in court
lust week that he was unaware that a
A Sheffield "

An

0000

wireless licence was necessary.

0000

TIT FOR TAT.
By way of protest against the practice
of the Copenhagen Municipal Electric
Supply Corporation in retailing wireless
sets, local wireless dealers have decided
not to consume electricity on more than
four days in each week.

..

.
DISTANCE LENDS ENCHANTMENT
A plea for the suppression of manmade static has been lodged with the
Belgian Government by the Federation
des Sociétés D'Etudes Radio -electriques,
which also urges that the erection of
powerful broadcasting stations should be

forbidden near populous areas.

FRENCH COLONIAL BROADCASTING.
The Eiffel 'Tower wireless station has
discontinued tests on 49.5 metres and will
soon resume on 31.5 metres.
The object
of the experiments is to determine the

most suitable wavelength for broadcasting to the French Colonies.

0000

U.S. RADIO INVASION.

It is understood that negotiations are
taking place for the formation of a
British subsidiary company to the wellknown American organisation, Grigsby,
Grunow and Co., manufacturers of electrical goods and wireless apparatus.

0000

co o 0

FARADAY ELECTRO- MAGNETIC

CENTENARY.

HIGH POWER BROADCASTING IN
FRANCE.
With a view to securing better broad-

Dates have been fixed for the celebration of the Centenary of Faraday's
discovery of electro- magnetic induction,
and the proceedings will commence in
London on Monday, September 21st,

cast signal strength for Western France.
the Bordeaux broadcasting authorities
contemplating a considerable increase
the power of the Lafayette transmitter.
According to French wireless journals, the
power may eventually reach 30 kilowatts.

1931.

At a representative meeting of the
Institution in February last the arrange-

000o

ments were placed in the hands of two
committees, the first consisting of representatives of the Royal Institution, the
Royal Society, the British Association,
and other scientific societies, to deal with
the purely scientific aspects of Faraday's
work in relation to the proposed celebrations ; the second committee, called
together by the Institution of Electrical
Engineers, is concerning itself with the
industrial side.

WIRELESS AT THE B.I.F.
Over six months before the opening of
the next British Industries l'air only five
per cent. of the total space in the new

and enlarged Olympia, where the London
section of the Fair is to be held from
February 17th to 28th, remains unlet.
As an indication of the size and importance of the wireless exhibit it is noteworthy that this section will occupy part
of the ground floor of the New Hall.

0000

0000

MORE POWER FROM LATVIA.

WHERE LISTENING IS FREE.
To popularise broadcasting no fee is
charged for listening in Formosa, which
owns a 1- kilowatt station erected in

The Riga broadcasting station, which
has recently been undergoing reconstruction, will shortly increase its power to
6 kilowatts.

November last by the Tokyo Wireless
Telegraph and Telephone Co., Ltd.
H.M. Consul at Tamsui, Formosa, states
that the number of applications for
listening permits- exceeded 8,000 in the
first four months. Of the receivers in
use 80 per cent. are cheap crystal sets,
all of Japanese manufacture.
In the spring of 1930 a new 10- kilowatt
station is to be opened at Itabashi, near
Taihoku.

000o

WIRELESS AND THE BLIND.

At the recent annual meeting of the
Hull and East Riding Institute for the
Blind, it was stated that every blind
person in the district had been provided
with a broadcast receiver. A set maintenance service is carried on by a group
of voluntary workers.

0000

BLIND SPOT IN RUSSIA,

-

Operator
SOUTHWARD BOUND.
Williams in the wireless cabin of the
Discovery, which has now left Cardiff
for Cape Town, where Sir Douglas Mawson,
leader of the Antarctic expedition, will
join the ship.
PARIS WIRELESS WAR.

There is no decline in the hostilities
between the Paris Radio Manufacturers'
Union, organisers of the National Wireless Show to be held in October, and the
who are
independent manufacturers
staging an international radio show
during September. In its efforts to boycott the international show, the Manufacturers' Union has now forbidden its members to participate.

A Russian radio engineer, named.
Gordejev, who has been experimenting
for some time on short -wave transmissions, has discovered totally '" blind
spots " in the southern part of Russia,
writes a correspondent.
In a triangle
'bounded by Odessa, Batoum and Feodosia (Crimea) short -wave reception was
found impossible, although signals on
medium and long waves were easily
obtainable. At Feodosia itself no difficulty was registered.
In order to investigate these peculiar
conditions the Soviet authorities have
equipped a small steamer, the " Grusia,"
with the necessary radio equipment, and
tests are made throughout the day and
night on both 20 and 40 metres with au

s
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energy of roughly 20 watts in the aerial.
The "Grusia" recently left Batoum, and
in short stages will follow the coast line
of the Black Sea. The call sign : X -LE2BJ is given at the beginning and end of
each transmission.
0 0 0 0

STOCK AND SHARES AT SEA.

Share dealing will shortly be conducted
at sea on the leading Atlantic liners by
means of wireless, according to a recent
decision of the Wall Street Stock Exchange to allow two of the principal
brokerage houses to establish offices on
ships. A " radio circuit " with a special
wavelength will probably be employed,
and it is understood that the first vessels
to be equipped will be the United State.s
liner
" Leviathan,"
the
Cunarders
" Berengaria,"
" Mauretania,"
and
" Aquitania,'' and the French liners
" Ile de France," " Paris," and
" France

:'

0000

STATE -CONTROLLED BROADCASTING
IN AUSTRALIA.
Australian broadcasting is now put on
a basis of State control by the Federal
Government's acceptance of the tender

submitted by the Australian Broadcasting
Co., a group comprising Union Theatres,
Ltd., Fuller's Theatres, Ltd., and J.
Albert and Son, Ltd., music dealers, of
Sydney.
The tender provides for a

three -year contract.
Listeners will pay
an annual licence fee of 24s., half of
which will go to the programme contractors, who should thereby be assured
under present conditions of an annual

income of £240,000.
The contractor -is required to furnish
" programmes of general interest and of
sufficient diversity to cater for the
reasonable tastes of the community as a
whole." Severe penalties are prescribed
for non -compliance with the agreement,
including the forfeiture of a bond of
£5,000, wholly or in part, which the contractor is required to deposit.

The maintenance of stations and their
equipment will be the responsibility of the
Government, the sole duty of the contractor being to supply programmes.

0000

TRACKING " X's " BY FULTOGRAPH.

The Fultograph picture transmission
system is to be put- to a novel use at the
Slough Radio Research Station for the
purpose of recording atmospherics. By
arrangement with the B.B.C. special
Fultograph transmissions will be marie
from Daventry after the normal experimental periods, and these will be picked
up at recording stations in various parts
of Europe.
The transmissions will not
take the form of pictures ; instead there
will be sent out a series of straight lines,
both horizontal and vertical, forming a

NE WS
An Autumn Programme.

Slade Radio, Birmingham, is organising an in-

teresting autumn programme which will include
a trip to the Rugby wireless station on September 7th, direction finding tests on September 15th
or 22nd, and a trip to the Olympia wireless exhibition on September 28th. Full details of the
Society's activities may be obtained from the
Hon. Secretary, 52, St. Thomas Road, Erdington,
or Assistant Secretary, 110, Hillaries Road.
Gravelly Hill, Birmingham.

0 00 o

D.F. in Hertfordshire.

Although ordinary club activities have been
generally suspended during the summer months
several societies have held very successful field
days in which transmission and direction finding
have played an important part.
Recently the Golders Green and Ilendon Radio
Society and Scientific Society in co-operation
with four other clubs carried out a profitable
and instructive direction finding scheme near
South Mimics.
The club's transmitter was
taken to an unknown point and concealed in a
barn about 20 yards away from a road. The
station was staffed by four amateur transmitters
who worked the key in relays. Nine direction
finding groups in cars assembled near Watford
at 10.30 a.m., after which hour they were allowed
to begin to search in any direction.
Transmissions began from the concealed station at
11 o'clock on a wavelength of 153 metres. The
first group to discover the transmitter consisted
of members of the Western District Radio
Society who arrived at 12.55 p.m. The second,
who arrived at 2.5 p.m., represented the Golders
Green Society. Ten minutes later a third group
made its appearance consisting of members of
the North Middlesex and Golders Green Societies.
The fourth and fifth represented respectively the
Muswell Hill and Western Postal District Societies, the last named not completing the search
till 4.4 p.m. Owing to non -compliance with certain conditions of the scbeme and to technical
faults, the second group to arrive was placed
after the third, and the fourth group after the
fifth. In a suhsequent discussion the leading
groups were congratulated on their skill.
Enquiries with regard to membership of the
Golders Green and Hendon Radio Society should
he addressed to the Hon. Secretary, Lt. -Col. H. A.
Scarlett, D.S.O., 60, Pattison Road, N.W.E.
B 17
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FARMERS AND THE MORSE CODE.
The Ministry of Agriculture has
announced that farmers who own wireless
sets of sufficient range and can read Morse

may obtain later weather reports than
those otherwise available. These reports
are transmitted from twenty -two stations
on 4,100 metres (C.W.).
Interviewed by a Press representative,
Mr. John Garton, president of the
National Farmers' Union, expressed the
view that farmers were too busy to listen
for weather reports several times a day.
" As for Morse," he added, " farmers
would not, in my opinion, take the trouble
to learn it."

CLUBS.

Atmospherics Spoil Transmissions.
Convcr<utiuus over Essex and Kent were conducted during a recent field day held by the
Southend and District Radio Society at Rochford, Essex. Although the weather was good,
atmospherics interfered considerably with working between stations. The Society's transmitter.
operating under the call sign G5QK, exchanged
signals and speech on 1.7 megacycles with station
2ABK, operated by Messrs. Revell and Horsnell.
Hon. Secretary, Mr. F. J. Waller, Lynthorpe,
Grange Gardens, Southend -on -Sea.
0000
Public Address Tests.
The Newcastle-upon-Tyne Radio Society recently
held its annual field day in the picturesque sur
roundings of the Allendale Valley, Northumberland. The Society was equipped with a Brown
power public address equipment. The apparatus
-.

ON THE SCENT

grid or network. When an atmospheric
occurs deformations of the straight lines
will take place to an extent depending
upon the intensity of tile interference.
It is hoped by this means that it may be possible to make records giving the most
valuable data for research into the intensity, duration and origin of individual
atmospherics. Since the drums of all
receiving apparatus, wherever situated,
are synchronised, it will be possible by
comparing the results obtained in different
places to determine the range at which
an individual atmospheric can cause
interference and the intensity of this
interference in different localities.

was installed

at a suitable site on the hillside,
the apparatus comprising a power loud speaker
on tripod, a 4 stage, 9-valve amplifier, microphone and gramophone turntable.
A high
tension of 400 volts was obtained from the large
capacity H.T. accumulators, weighing about a
quarter of a ton. The last stage of the amplifier
containing six L.S.5A valves in parallel gave an
output of about 40 watts. Some interesting experiments were carried out in speech and music
production over considerable distances. Not the
least entertaining event of the day occurred after
tea when the equipment was set up in the village
square before a large crowd who listened to a
recital of gramophone records.
The Society is busily preparing a syllabus for
the coming session. Enquiries regarding membership will he welcomed by the lion. Secretary,
Mr. W. W. Pope, 7, Kimberley Gardens, Jesmond.

?
A search party takes bearings during a recent concealed transmitter hunt organised by the Golders Green and Hendon Radio Society in conjunction
with other societies in the London area.
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TRANSIENTS

IN LOUD S;-'L'A /f,RS AND A MPL /f/i S

The Important Effect of
"

By N. W.

a

Choke= filter Output.

McLACHLAN, D.Sc., M.I.E.E., F.Inst.P.

(Concluded from page 121 of previous issue.)

HE next case is that of choke -condenser output
as used on an average set. The choke is a
Ferranti B, (3o henrys) with 2 mfd. condenser.
The recorded waveform of Fig. 8 is similar in nature
to that for the 25 / I transformer, but there is a greater
tendency for the current to hold up at the beginning.
This shows that the system would reproduce low fremiencies better than the
Since
25 / 1 transformer.

rr

the circuit contains an
inductance and a condenser it will oscillate
when impulsed, unless the
damping of the valve is adequate to prevent this. In

CUkRft=,-r

POSITIVE
A

CURRENT-

NE(ihi

'ef..

-lion can be reduced by increasing the capacity of the
condenser. The influence of this is evident from Fig. 20
where the condenser is now 5o mfd. instead of 2 mfd.
The waveform tends to be somewhat rectangular ; actu-

ally the current falls away between make and break,
this being concomitant with a natural oscillation, in the
neighbourhood of 3 per second. I do not advocate a
condenser of this magnitude for broadcast purposes.
Any good it might do is quite undone by the loud
speaker, as a glance at the transient picture gallery
aforesaid will show.
The Case of L.F. Transformer Coupling.
Having mixed iron-cored apparatus with condensers,
we pass back along the amplifier to a stage of inter valve coupling where a transformer is used. Various
cases present themselves. A normal case would be a
Ferranti AF5 with an LS5 valve. The .diagram for this
case, in which the output is directly recorded, is
exhibited in Fig. Io. There is a tendency to preserve a rectangular waveform, and undoubtedly this
is due to the high primary
inductance which enables the
lower frequency components
to be amplified. In Fig. II

1\.-"If\ \.`
BREAK

e00 ~+..

t%````47

output
8.- Record showing current In a choke- condenser when
a
arrangement (choke, 40 henrys and condenser 2 mfd),valve.
of
the
to
the
grid
applied
rectangular waveform is
Fig.

Fig. 8 the current becomes negative and there is evidence of a damped oscillation of about 20 cycles, which,
however, should not be serious since it is below the
limit of audibility.' If the loud speaker response should
be non- Iinear, harmonics will be created whose frequencies are (in the simplest case of non -linearity) 40,
6o, 8o cycles, etc. Clearly the frequency of the oscilla-

-

TIME

_I
MAKE

Fig.

BREAK

MAKE

BREAK

9.- Diagram showing waveform of e.m.f. applied to the
grid of the first valve of the combination under test.

Fig.

10.- Waveform

where the output is directly recorded.

the effect of using an LS5B valve having an internal
resistance of five times the LS5 is illustrated. Clearly
the tendency to rectangular waveform has substantially
disappeared. This is due to the internal resistance of
the valve curbing the low frequency components. The
valve also reduces the higher frequency components
due to the self -capacity of the secondary-since the

-

6

A smaller condenser might have rendered

the system aperiodic.
B
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Transients in Loud Speakers and Amplifiers.
initial rate of rise of current is less than

WAp®Il000
Wapllcll
of Fig. io,

although it may be difficult to trace in the reproduced
version of the record. Obviously the LS5B is not a
suitable valve for the AF5.
Following the above trend of events, we can take an
extreme case of considerable interest depicted in Fig. 12.
Here we have an AF5 in combination with a DEH6io valve of internal resistance 70,000 ohms. Instead
of a rectangular waveform
we have a highly damped
oscillation whose frequency
is substantially that of the
MAs:z

,j

.
'
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inductance corresponds to the transformer primary,
whilst the condenser is the capacity of the secondary
multiplied by the square of the turns ratio, i.e., 3.52=
12. The LC circuit has a
natural frequency of about
30o cycles, but when p=
5,000 ohms, as with an
LS5 valve, the damping is
so heavy that no oscillation
occurs, i.e., the system is
aperiodic.
As p is increased, a critical point is
reached where the damping
Fig. 13.-Circult equivalent
of valve and transformer.
is inadequate and oscillation occurs. The higher the
transformer ratio or the smaller the primary inductance,
the lower must be the valve resistance to prevent oscillation. As a case in point we have in Fig. 14 the result of
an Ideal 8 i transformer
ilh LS5B and DEH6ro
ww

'

f =2ûo

ArtiAA/V`.1VVti\-"v
Fig. 11. -The effect of using a valve -the LS5B-having an
internal resistance five times that of the LS5.

transformer secondary, namely, 30o cycles per second.
Although the self- capacity of the secondary winding is
low, the inductance exceeds i,000 henrys, and thus the
natural frequency -which is reduced slightly due to
the effect of the valve
is comparatively low.
The combination of the AF5 and DEH6io would
yield a 30o cycle note each time a severe transient
arrived, but, of course, this might be
camouflaged by the natural oscillations
of the loud speaker.
However, it
should be quite evident that such a
combination is definitely undesirable.

-

Fig. l4. -An Ideal

8

to

1

transformer preceded by an LS5B and

a DEH610 valve.

valves. With the LS5B valve there is a moderately
damped oscillation of I,000 cycles. In this case the
primary inductance is only about 6.5 henrys,
as against that of ioo henrys for
the AF5, also the ratio is 8/ 1, as against
3.5/I. Therefore, apart from good response characteristics, one cannot indiscriminately use any valve with a transformer.
Fig. 15 has been appended as a matter
of interest, since it shows the rise and fall

Fig. 12. -The case of an AF5 transformer preceded by a DEH6l0
valve. Instead of a rectangular waveform we have a damped

oscillation.

The transformer oscillation is easily explained.
A
circuit equivalent to the valve and transformer is shown
in Fig. 13. p represents the A.C. valve resistance, the
B
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Fig.

15.- Showing the rise and

fall of current in the primary of
an AF5 transformer when used with an LS5 valve.

WApds,m
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Transients in Loud Speakers and Amplifiers.
of current in the primary of the AF5 transformer when

used with an LS5 valve. The curves at make and
break are similar to those obtained for any inductive
circuit having series resistance. The secondary winding modifies the r e s u l t
slightly, due to the capacity,

Fig.

coupling
16.- Resistance - capacity coupling where the are
lost.

denser is 0.001 mfd. The lower frequencies
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of intermediate value, viz., 0.02 mfd., is depicted in
Fig. 18, and this combination would be quite satisfactory for broadcast purposes. The influence on this
arrangement of a 2 mfd. condenser-choke combination

in the power valve stage is shown in Fig. 19. Clearly
the profile is much less rectangular than that of Fig. 18,
whilst the low frequency oscillation indicated in Fig. 8
is in evidence. By increasing the condenser to 5o mfd.
the effect of the choke-condenser combination is substantially that of Fig. 18 where the output goes direct
to the recorder. This is portrayed in Fig. 20. In corn-

con-

as will be realised from an inspection of the equi. alcnt
circuit of Fig. 7.
Lastly we come to resistance -capacity coupling, the
results for two cases being shown in Figs. 16, 17. In
Fig. 16, where the coupling condenser is 0.001 mfd.,
the high frequencies are reproduced, since the initial
rise is steep, but the rapid decay in current thereafter

Fig. I8. -An intermediate value of coupling condenser, namely,
0.02 mfd., together ith a two megohm leak, gives a satisfactory
combination for broadcast reception.

paring Figs. i8 and 20, due allowance must be made
for the recorder speed being greater in the former
case.

So far as this investigation is concerned we find that
amplifiers will superpose audible natural oscillations
under the following conditions : (a) Transformer coupling with a valve having too high an internal resistance.
(b) Choke -condenser output where the choke or the
condenser is too small.
The value of the natural

frequency) = -I

%<

LC)
should be below audibility. The records also

Fig. 17.-Resistance -capacity coupling using a 0.1 mfd. coupling
condenser. In this case the rectangular waveform is very nearly
reproduced.

indicates that the lower frequencies are not amplified.
In other words, the coupling condenser is too small.
The effect of a o.1 mfd. coupling condenser is illustrated in Fig. 17, where the rectangular waveform is
all but reproduced, the fall in the current between make
and break being slight. The influence of a condenser

Fig. 19. -Where a choke filter output circuit is added to the amplifier shown in Fig. 18, the profile of the waveform is considerably
less rectangular and there is evidence of low- frequency oscillation.
B
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show very clearly whether the amplifier is capable of
reproducing low frequencies with any degree of accuracy ; a point of importance with moving coil speakers.
So far as a rectangular waveform
is concerned the records show that

rig.

20. -When a 50 mfd. output condenser is used the wavetorm
is again substantially rectangular.

it is possible to design good amplifiers to work between
certain frequencies, but with loud speakers the output,
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unfortunately, is distorted to a degree which is serious.
Low-frequency Amplifier Defects Masked.
So long as transients° are accompanied by the natural
oscillations of a loud speaker (see Fig. I)
50 rn
the latent defects of a modern L.F. amplifier will be difficult to detect.
It is only by conducting tests on the
above lines that it is possible to ascertain
the extent and characteristics of the distortion due to amplifiers or loud speakers.
250 y.
Having located the source of trouble one
can take steps to avoid it by careful design.
A great deal has been written concerning the relative
merits of transformer and resistance coupling ; comparisons have been made with a sine -wave input, and little
attention has hitherto been given to the effect of rec-

tangular waveforms. The records clearly show that,
having selected an L.F. valve, there are limitations in
the choice of the coupling components.
For additional information see Pror. Roy. Sor. A.,
Vol. 122, p. 604, 1929, also Phil. May., Vol. 7, Supplement,
p. 1011, dune, 1929.

CHARGING HIGH -TENSION ACCUMULATORS.
The Question of Polarity.
]N charging high-tension accumulators from

D.C.

mains, it is usual to employ a lamp as a resistance
to limit the current to that suitable for charging. It
is not generally realised that this lamp can also be used
for finding the polarity of the mains, and so ensuring
that the accumulators really are charged, and not discharged by being connected wrongly.
A glance at (a) in the figure will show that if the
negative end of the accumulator is connected to the
positive pole of the mains, the voltage of mains and accu-

available voltage from the joint source will be equal to
the difference, instead of to the sum, of their individual
voltages, so that on closing the circuit the lamp will light
with less than normal brilliance. In these conditions the
accumulators are being charged, which is what is wanted.
A Useful Check.

It will have been noticed that when the lamp is brighter
than normal, the mains are wrongly connected, and when
it is dimmer the connections are correct. Immediate
comparisons of the lamp's
brightness can be made by
the arrangement shown at
(c) ; the lead A is first
touched on the terminal at
B, when the lamp will light
normally, and then at C,
some twenty or thirty volts
from B. If the lamp is now
dimmer than before. A may
be connected to D and
charging commenced in
(a) Wrong connection the accumulators are being discharged: the lamp lights with superearnest.
If, on the other
normal brilliance. (b) Correct connection: the accumulators are being charged : the lamp lights
hand, the lamp is brighter
but dimly. (c) Before joining A to D, touch it on B and C to check polarity.
when A is at C than when
mulator are added, giving a total voltage higher than that it is at B, the plug by which connection is made to the
of the mains alone. If the circuit is now closed through
mains must be redersed in its socket before joining A
the lamp, it will light with a brilliancy greater than to D.
normal. The current supplied to it is then partly derived
To check polarity in this way before screwing the last
from the mains, and partly from the accumulators, which wire under its terminal takes only a few seconds, and the
are thus being discharged and not charged.
assurance of correct connection that it gives is sufficiently
Conversely, if the negative end of the accumulator is definite to make mistakes practically impossible, and is
joined to the negative pole of the mains, as in (b), the obviously worth while.
:
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Review of the Latest Products of the Manufacturers.

SUPER-POWER CLAROSTAT.
The super -power Clarostat is a heavy duty variable resistance functioning' on
the compression principle, and is rated to
dissipate 250 watts. It is available in
three resistance values, 0.25 to 10 ohms,
25 to 500 ohms, and 100 to 100,000 ohms.
The lowest value is particularly suitable
for controlling the filament current to a
bank of large super -power output valves
in public address equipment, or similar
apparatus. For the higher values such
functions as motor regulation, fine control of primary current in small -power
transformers and many like uses, will
readily suggest themselves to the radio
engineer.

`JUNIT " VALVE HOLDER AND
TERMINAL MOUNT.
The " Junit" valve holder has been designed for horizontal or vertical mount ing, and is provided also with a spare
terminal which i be used as an anchorage for a wander lead, such as would be
'

"Junit"

Super - power Clarostat with mounting
bracket. The size can be gauged by comparison with a matchbox.

-
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'Pile sample sent in for test had a
measured maximum resistance of 1,000.
ohms, and a minimum value of 30 ohms.
A slightly lower minimum than this could
be obtained by applying more force than
was considered desirable to the adjust ing spindle. Further measurements were
made after the device had been in use as
a motor -generator input control (220 volts,
about 50 watts).
Inunediately after removing from the
circuit and while the resistor was too hot
for comfortable handling, the resistance
values were found to be 12.5 ohms minimum and 1,100 ohms maximum.
When
cooled, further measurements showed that
the minimum value had changed to 15
ohms; while the maximum had increased
to about 3,000 ohms.
These values did
not change to any appreciable extent after
further periods of use.
These resistances are supplied by
Messrs. Claud Lyons, Ltd., 75, Old Hall
Street, Liverpool, and the price has been
fixed at 30s.

H.V. valve

holder.

required for a pentode valve. It is essentially a universal valve holder, since it
can be used for screen -grid valves,
triodes, or pentodes. The body consists
of a clean moulding with the valve
sockets sunk below the top as a safety
measure. The model illustrated is the
type H.V., and is priced at Is. 9d.
Another very useful accessory is a small
moulded terminal strip measuring 22in. x
2in. high, with holes for two terminals
and leads. It is moulded in black bake-

the Junit Manufacturing Co., Ltd., 2,
Ravenscourt Square, London, W.6, antI
the price is ls. 3d. a pair.
00 00

AMPLION " GUINEA CONE."
This is a redesigned, and incidentally
an improved, version of the Amplion
A. C.2 model " hanging type " cone loud
speaker which we reviewed in our issue of
February 8th, 1928. As its name implies,
the price is one guinea only, but the performance is such that it could well be
classified among those costing considerably more.
The reproduction is clear,
crisp, and free from objectionable resonances, although the movement used is of
the single- acting reed type working into a
fabric cone 9zin. in diameter.
A small power valve with about 150
volts H.T. will deliver ample power to
operate the loud speaker at sufficient
volume to fill a room of average size comfortably. Its sensitivity to small electrical inputs is surprisingly good.

Amplion " Guinea Cone " loud speaker for
wall suspension.

"

Junit " moulded terminal strip.

lite, and is provided with a flange on the
inside face for fixing to the baseboard.
The visible face is, therefore, free from
unsightly screw heads. The makers are

Like its predecessor, it is intended to
be hung from the picture rail, and a silk
cord is provided for this purpose.
The
protecting rim and support for the unit is
moulded in one piece from mottled brown
material, and the cone is finished appropriately. The design and finish are such
as to be in harmony with most furnishing
schemes.
The makers are Messrs. Graham Amplion, Ltd., 26, Savile Row,
Regent Street, London, W.1.
IT

22

`

,

.

r

.

.

-

.y¡-

,

W =a;.w

flrav»,41k*Wirw

W+ta

WItp®11wo
Wodlcll

AUGUST 14th, 1929.
BOWYER -LOWE LONG -RANGE
H.F. CHOKE.
The outstanding feature of this component is the excellence of the electrical
characteristics having regard to its small
dimensions.
In this respect the design

159

at resonance is above the average. In1pedance values at other important wave-

:-

lengths are as follows
Wavelength (metres). Impedance (ohms).
200
500
1,500

8,500
27,000
188,000
wound in a slotted

The wire is
ebonite former only Igin. diameter and
lain. long. A small ebonite base is
provided for baseboard mounting, but the
choke unit can be easily detached and
suspended in the wiring of the set if
desired.
The price is 7s., and the makers are
The Bowyer -Lowe Co., Ltd., Letchworth,
Herts.
BAWTREE HIGH TENSION

can be regarded as ideal. as the space
available in the vicinity of the detector
valve in the average set is generally
limited. A choke of small dimensions
permits a more logical arrangement of
parts and wiring, and. also reduces the
possibility of coupling with other parts
of the circuit.
The makers claim that the choke is
suitable for wavelengths from 72 to 4,000
metres, and the measurements we have
made indicate that this claim is justified.
Even with the small external capacity
associated with the measuring apparatus,
the resonant wavelength is 2,800 metres,
and under working conditions in a receiving circuit there is no reason to doubt
that the resonance would approach 4,000
metres.
With regard to the ultra -short
waves, it is a matter of experience that
chokes which have a long -wave resonance

ACCUMULATOR.
These batteries are supplied, normally,
in units consisting of 12 cells and giving
24 volts.
They are sent out with the
plates unpasted, and before putting into
use the positive plates must be filled with
a paste made up from red lead and weak
sulphuric acid, while the negative plates
require filling with a paste prepared from
litharge and acid.
The electrolyte consists of sulphuric
acid (accumulator acid) diluted with distilled water to a strength of 1,150. The
initial charge should be for 6 hours at
0.1 amp., and subsequent charges for 8
hours at the same rate. The full capacity will not be obtained until the battery has been charged and discharged a
member of times.
These batteries are supplied by Messrs.
A. E. Bawtree, F.R.P.S., 20, Manor Park

Ñ

These miniature switches-they measure

lain. x yin. x sin. behind panel -are avail-

-a

able in two types
single- circuit and
a double -circuit make- and -break.
The
single - circuit switch costs 2s. 5d.,
and the double -pole type is sold at
3s. 9d.
In the " on " position the
" live " contacts are bridged by a roller

000o

The Bowyer-Lowe long-range H.F. choke;
D.C. resistance 400 ohms.

400000

"B.A.T." POWER TOGGLE SWITCHES.

BOWYER -LO WE
LONG -R ANGE
H.F. CHOKE

Bawtree 24 -volt H.T. accumulator unit.
which is held firmly in position by a
helical spring.
The two positions are
positively defined, the lever moving into

position with a reassuring snap.
All "live " parts are adequately protected, the lever, fixing bush and exposed
metal work being insulated from the electrical contacts.
Strips of paxolin are
used for insulating purposes, the various
pieces being shaped to form a hollow
chamber which the roller contact operates.

300000

2

0
200p00
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" B.A.T." quick make- and -break miniature switch with one -hole fixing bush.

100000

0

500

1000

500

2000

WAVELENGTH

2500

3000

3500

(METRES)

Impedance curve of Bowyer -Lowe Icng-range H.F. choke; external capacity
8 micro -mfd.

and a comparatively flat impedance curve
give results equal to and in many cases
better than specially designed short -wave
chokes.
The impedance curves of the
latter are " peaky,' and the impedance
at the foot of the curve is often no
greater than that of the long -wave choke
at the same wavelength.
The Bowyer -Lowe choke is flee from
subsidiary resonances, and the impedance
13

Road, Sutton, Surrey, and the price is
3d. per volt in 24 -olt units. Smaller
units can be supplied at an additional
charge of 6d. per unit, a 10 -volt unit
costing 3s.
Spare plates and glass tubes cost 6d.
each
and spare ebonite
separators
3d. eadi. It will thus be seen that the
replacement of a faulty cell will be an
easy matter.

The external contact tags are separated
by an extension of one of the paxolin
strips and on each- side of this there is
a small ventilating hole giving access for
air to the centre chamber.
The area of the contacting surfaces
appears to be on the small side for a
switch rated to carry 3 amps., at 250
volts; however, they functioned quite well
on test and did not give any cause to
justify doubt as to their ability to handle
this wattage.
Their miniature size renders them ideal
for use in portable sets, and the high
standard of insulation achieved justifies
their use in all types of mains equipment.
These switches are of American origin
and are supplied in this country by
Messrs Claud Lyons, Ltd., 75, Old 1 -fall
Street, Liverpool.
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NEWS FROM ALL QUARTERS.
Regional Stage Fright

?

-Ca'

Peculiar Policy at Brookman's Park.
Since the B.B.C. will find time to carry
out some radiation experiments from
Brookman's Park before the service
transmissions begin, it seems pertinent to
ask why the " fade in " principle is to
be adopted at all. We have been told
that the change -over from the Oxford
Street transmitter to the London Regional
trill be effected gradually, beginning with
late dance music, and that each day will
see a slight increase in the period of
transmission from the new station until
the existing 2L0 is finally superseded.
For my part, I fail to see what object
this ca' canny policy will achieve.
0000
Why Prolong the Agony?
Possibly the B.B.C. is suffering from
a sort of H.F. stage fright, fearing that
those listeners who have no selective H.F.
stages will run amok if suddenly faced
with 25 kilowatts where there were only
3 kilowatts before.
The B.B.C. should take the risk. No
good purpose will be served by prolonging the agony there are no compensations in having teeth drawn slowly.
;

ot

u

Canny at Brookman's

period. 5GB has been the Regional Experimental station, as listeners to that
station know to their cost!

0000

Sunday Innovation?
For a semi- Government organisation,
the B.B.C. shows an astonishing and
pleasing lack of inertia. All things considered, Savoy Hill is surprisingly responsive to Iisteners' demands in all except one respect. In accordance with the
" spirit of the age," quite a number of
people would like the Sunday programmes
secularised to a greater degree than at

,A

FUTURE FEATURES.
London and Daventry.

Arcuar 201H.- Famous Northern Resorts
Programme from Blackpool.
AUGUST 22ND. -A Feature Programme.
AUGUST 23RD. -The Canterbury Festival
of Music and Drama -A Symphony
Concert.
ACGrsT
24TH.
" The
Mulligatawny
Medallion," a light play.

-

Daventry Experimental
18TH.-An Orchestral
20TH.- Programme
Chorus Songs.
AUGUST 2250. -A Vaudeville
AUGUST 24T11.-Queen's Hall
AUGUST
AUGUST

Concert.

Period of Chastening.
Again, Savoy Hill has spent many
Meeks ifi telling the trade how -to instruct
cestòmers in the alteration of their sets
in preparation for more powerful signals.
In many cases the listener has been
advised to shorten his aerial.
The conscientious listener who has followed this advice will undergo a period
of chastening while the transition is
taking place. Half his evening will be
spent in lengthening his aerial to pick up
Oxford Street while the other half will
be occupied in accommodating it to
Brookman's Park.

0000

Why Not an Inaugural Programme ?
The best plan that the B.B.C. could
adopt would be to fix a definite date
say September 14th -for the opening
transmission from London Regional.
The occasion -the inauguration of the
Regional Scheme-merits a special programme.
As a safeguard against accidents, the
Oxford Street transmitter could be retained for a month or two, but it must
be remembered that Brookman's Park is
not 'entitled to a long experimental

-

Park.-B.B.C.

(5GB).

Concert.
of Popular
Programme.
Promenade

Cardiff.
18111.-Coleridge-Taylor
gramme.

AUGUST

Pro-

Manchester.

21ST. Cornmeutary on the Rydal
Sheep Dog Trials.

AUGUST

Newcastle.

AUGUST 20TH.

-The Electric Sparks

cert Party.

äUGt'sT 24TH.

revue.

Cou-

Glasgow.

-" What

llo! America,"

a

Aberdeen.

AUGUST 21ST.
AUGUST

-A

22x0.

Scottish Concert.

Belfast.
Faust " (Gounod).

present, but the B.B.C. has preserved a
rigidity of outlook on this subject which
seems to have awed even the profanest.
Now comes the startling possibility
that on a Sunday in September the afternoon transmissions from all stations except 5GB may be devoted to a running
commentary on the international air race
to be flown over the Solent for the
Schneider Trophy.

0000

An International Event.
It is understood that this event will
probably take place on September 7th,
8th or 9th, depending upon weather con-

and Sunday Programmes.

ditions. I hear that vvAwn the running
commentary was first arruuged it was decided that the broadcast would not take
place if the rate occurred on the 8th
(Sunday). In view of the international
importance of the race, however, official
opinion has relented, so it is by no means
unlikely that, for once, the Sunday programme may contain more race than
grace.
0000
An Empire Broadcast.
The B.B.C. microphone will be situated
on the roof of the Ryde Pier Pavilion a
few yards from the judge's stand. It is
expected that it will be possible to
receive and broadcast the lap positions
and the final results within a few seconds
of the judge's decision. There are ten
competitors in the race, which covers
seven laps of approximately 31 miles.
The lines in use for broadcasting will
include the new cable beneath the Solent
from Ryde to Portsmouth.
The transmission will also go out from
5SW, Chelmsford.

0000

Music at Meals.
Diners -out seem to have a legitimate
grouse against the B.B.C. in the matter
of restaurant music.
It is complained
that since the broadcasting of hotel
orchestras began, the standard of musical performance has improved to such
ar extent as to interfere with the more
serious business of mastication and digestion, the unfortunate diner being unable
to concentrate on his victuals. The
B.B.C. should supply soda bicarb.

0000

Radio Drama.
The B.B.C. expects as big a success for
the play, " One Day More," by Joseph
Conrad, when it is broadcast from 5GB
on Monday next, August 19th, as the
distinguished author's " Lord Jim " met
with when It was adapted for broadcasting by Cecil Lewis some two years ago.
" One Day More " is one of the only two
plays which Conrad wrote, though he also
dramatised his novel, " The Secret

Agent."

COCO

A Revival.

A noteworthy revival of next month
will be that queer drama of life in
Suburbia, " Squirrel's Cage." It is down
for performance from 2L0 on September 12th.
B 24

_
,

..

.'

...,>

....,

-

7--.,- s

.

.}

-

,

.

-

M'..

`"a.
».

'
.

.

'

`'

CAT:,

V

1.va* $_

i.°'k4

WfiriDaSg0

AUGUST 14t,l, r929.

.

..

_

Wopcal

¡At

By

N. P. VINCER=MINTER.

Seeming Inconsistencies Explained.
IN order

to appreciate the points to be raised in this
article, it is obviously necessary for the reader to
be acquainted with Ohm's law itself, and although
the writer has dealt with it at some length in previous
issues of this journal he feels it desirable to recapitulate
briefly the principles underlying this great natural law,
one of the greatest, in fact, that has ever been discovered and promulgated by man, since it is the foundation stone upon which all the various branches of electrical engineering, including radiotelephony, are based.
Ohm's law is best expressed as a simple equation,
namely, I=
where I represents the current measured
R

,

in amperes, E the electrical pressure measured in volts,
and R the electrical resistance measured in ohms. From
this equation it is obvious that, provided we know any
two of the three measurements under consideration, it
is but a matter of elementary calculation to discover

the third ; in other words, the equations R =
E= IR are equally true.

i

and
-

Battery Charging Problems.
Now there is one other thing we require to know,
and that is how to discover and express the power
being dissipated in any electrical circuit: This is done
by multiplying the current and voltage, which gives
us a figure for power the unit of which is the watt.
It will now be seen that if any three of the four quantities which we have just been discussing are known, the
fourth is easily found.
We can now pass on to the consideration of instances
where Ohm's law appears to fail. It never actually
fails, of course, although the writer is aware that there
are many who, through lack of clear thinking, allege
that it does fail in certain cases.
B

25

The first instance of apparent failure which the
amateur is likely to encounter is in the charging of
accumulators. We will assume that we have 250 -volt
D.C. mains, and wish to charge a small 2 -volt accumulator the charging rate of which is 0.25 amperes. Now
it is well known that the internal resistance of an
accumulator cell in good condition is so low that it is
virtually negligible. It is therefore obvious from Ohm's
law that if the cell is connected directly to the mains
there will be an enormous rush of current, and we must
put a series resistance in circuit in order to limit the
current to 0.25 amperes, which we have already
assumed to be the normal charging rate of the accumulator.
We will in this case ignore the back voltage of 2 due to the accumulator in order to
simplify matters.
A moment's work with Ohm's
law shows us that a resistance of i,000 ohms is
required in circuit in order to limit the flow of current to 0.25 amperes. Now it is quite easy to obtain
a reliable variable resistance of this value which is
fully capable of carrying a much larger current than
that stated without heating up.
We can, however,
choose one of the 250 -volt 6o-watt lamps which we
have in the house, since it is clear from our knowledge of Ohm's law that its resistance must be
1,000 ohms, and if we put a reliable ammeter in circuit
the reading will be found to be 0.25 ampères.
The Carborundum Crystal.
Let us suppose that, for some reason, we desire to
halve the charging rate. The obvious idea of putting
an additional lamp of the same rating as the original lamp in series in the circuit, as shown in
Fig. (a), occurs to us, for we know by Ohm's law that
doubling the resistance in circuit will halve the charging
current. The lamps will now be burning dimly, 9s

2

-
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When Ohm's Law Appears to Fail.
the voltage across each will be only half the rated

value, or, to put it another way, only half the current
required to cause normal filament brilliance will be
If we consult our ammeter, however, we
flowing.
shall find that our actual current is either considerably
less than half or considerably more, according to
whether our lamp is of the carbon or metal filament
variety. It would appear, then, that Ohm's law has
failed. This is, however, quite fallacious. What, then,
has happened? Simply that the resistance of the lamp
The explanation is that the
filament has changed.
resistance of a lamp filament changes with the temperature, and the resultant effect is the same as if we
had been using a variable wire-wound resistance, and
had failed to adjust it so as to include twice the amount
of wire in circuit when desiring to halve the current.
Another thing to consider is the peculiar behaviour
of the ordinary carborundum crystal. If a voltage be
applied across this crystal, and gradually raised, a proportionately increasing current will flow until a certain
critical point is reached, at which it accelerates more
rapidly than the voltage. Apparently Ohm's law has
failed ; actually, however, the resistance of the crystal
has suddenly become lowered.

2 V BATTERY

ON CHARGE

In (a) is shown a simple battery charging circuit, while (b) shows a
simple valve testing circuit. In the latter case it should be noted
that the arrow shown in dotted lines indicates the direction that
grid current flows it positive bias is applied.

The carborundum crystal is not alone in its peculiar
properties of changing its resistance under certain conditions. Selenium, for example, changes its sesistance
tinder the influence of light, and many substances
change their resistance under various influences, such
as heat, mechanical pressure, etc. The modern photoelectric cell, of which the selenium cell was the precursor, possesses the property of altering its electrical
resistance in accordance with the degree of light thrown
upon it, and it is this property that has rendered possible the advent of talking films and such success in
television as has already been obtained.

Ohm's Law and the Thermionic Valve.
now pass on to a point which concerns us
can
We
most, namely, the apparently anarchic attitude of the
ordinary three -electrode valve towards Ohm's law. In
order to discuss this matter we will consider a valve
which has a milliammeter in its plate circuit and which

AUGUST r¢th, 1929.

is provided with the usual H.T., L.T., and grid bias
batteries. When all is connected up correctly, a steady
current will, of course, pass from the valve filament
across to plate through the milliammeter and H.T.
battery back to filament, and then across to plate once
more as indicated in Fig. (b) by the full arrows. We

can ignore completely the actual filament heating circuit,
which may be considered as a simple local circuit which
does not here concern us.
Valve Resistance Altered by Grid Bias.
Now if we try the experiment of raising and lowering the value of voltage on the grid we shall at once
notice that the plate milliammeter is varying in its
readings in sympathy with the varying voltages we put
on the grid. At first sight it would appear that Ohm's
law has failed us altogether, for the current in the

filament -plate-H.T. battery circuit (usually known as
the plate circuit) is changing without our altering in
any way the H.T. battery voltage or the value of any
resistance in the circuit, such as an anode resistance,
which we could, if we so desired, put in series with
the milliammeter. Let it be said at once that if the
plate circuit could be changed without any alterations
being made to the voltage or resistance of the circuit,
then would our faith in Ohm have been in vain.
Actually, however, the cause of the varying plate current
is the varying of the valve resistance.
It must be remembered that the grid in the valve is
mounted directly in the path of the " electron stream "
(a synonym for electric ,current) passing from filament
to grid, and if we bias the grid negatively, or, in other
words, force electrons from the grid battery on to the
grid, they repel, to a certain extent, the electrons leaving the filament en route for the plate. The greater
the negative bias, therefore, the less the number of
electrons reaching the plate, and vice versa. The grid
then merely acts as a variable valve resistance.
If we withdraw electrons from the grid by biasing
it positively, we shall not only get a heavy plate
current, but shall start a new thing, namely, grid current, which consists of electrons leaving the -filament
passing to the grid and then passing via the grid leak or
transformer secondary to the negative end of our valve
filament. An interesting point to notice here is that
when grid current flows, it is in the direction of the
dotted arrdws, and so tends to charge the grid battery,
and if we used a small accumulator for our grid battery
it would actually charge it if the current were large
enough to produce any definite chemical effect. The
foregoing remark has somewhat of a Hibernian flavour,
but is nevertheless true. Screen -grid valves and pentodes are, of course, equally as amenable to Ohm's
law as the triode.
There are many other points in connection with the
valve and Ohm's law upon which space forbids us
to dwell. Similar considerations also forbid any discussion of Ohm's law and alternating current, and
the writer can only state that in alternating current
work, be it of the power variety, the " L.F. amplifier "
variety, or the high- frequency variety, Ohm's law is
still impregnable ; there are many traps for the unwary
who think they have found its Achilles heel.
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Free Service of Technical Information.

The Service is subject to the rules of the Department, which are printed below: these must
be strictly enforced, in the interest ofreaders themselves.
A selection of queries of general
interest is dealt with below, in some cases at greater length than would be possible in a letter.
Grid Circuit Decoupting Resistance.
tween valve anode and coil is shown by
in amplification (unless the valve has an
I notice that in one or two receivers dea full line. When it is desired to improve
impedance well below the average).
scribed in The Wireless World, de- selectivity, or to reduce amplification so
coupling resistances and by -pass con- that stability may he obtained, this condensers are included in the grid nection is transferred to a tapping on the The Everyman Four
" and Gramophone
circuit, particularly of an anode bend winding, as indicated by the dotted line.
Reproduction.
detector. Can you give me an idea As this tapping is moved towards the end
of the coil in connection with H.T. +,
1 am told that there
as to the best resistance value to use,
is ei very simple
method of connecting a ¡¡rick -up to an
as there seems to be no general agree- there will be progressive improvement in
selectivity hold, generally, a falling -off
ment on this point!
" Everyman Four " without the need
L. W. E.
of any alterations whatsoever. Will
The addition of a decoupling scheme to
you please describe it!
the detector -grid circuit is likely to he
V. L.
Without a doubt, the simplest way of
of some advantage when this valve is
making this addition is to join the pickpreceded by a highly efficient H.F.
up directly across tl,a grid leak associated
plifier, and when bias is obtained from
with the first L.F. valve. Of course, the
an unscreened battery common to other
H.F. valve filament, will be turned off,
valves. As to the value of the resistance,
and, strictly speaking, provision should he
a good deal depends on whether it is conmade for extinguishing the detector filasidered necessary to take precautions
ment in some way
separate rheostat
against L.F. interaction, as well as to
for it is not included in the original derestrict the flow of H.F. currents. U1.
sign.
to a point, the value is not critical, but
As you will have gathered from recent
the use of too large a resistance is apt
articles on the subject, the majority of
to accentuate troubles brought about hY
modern pick -tips give a sufficient output
the intermittent flow of grid current-to operate with a two -stage L.F. ampliwhich may sometimes take place in this
fier -into which, in effect, the set is conbest regulated set. Grid -leak type resist
verted by fitting a pick -up in the manner
antes are handy for this purpose. and we
described.
suggest a value of something between

-a

10.000 ohms and 50,000 ohms.

Audio -Transformer Coupling.
In 111 ,1',81 a very ruse, drsig n e r.s of se In
high -frequency valves make
o point of the fact that a compromise
between the requirements of selectivity, sensitivity and amplification
eon be made by suitably adjusting
the number of primary turns a/ the

toned interralre transformer.
31y
tuned anode
method Is there any easy and simple
wiry of ,fleeting similar adjustments
uithoirt radical' alteration to the design.'
S. C. G.
Practically speaking, the advantages
offered in t}iis direction by double-wound
Dun set is coupled by the

transformers can he obtained in cases
where tuned anode couplings are used
by converting the coil into an auto-transformer.
The method of procedure will be made
clear to you by a consideration of Fig. 1,
in which the conventional connection beB 27

00,0

Fig. 1.- Illustrating a method of improving
the selectivity of a
tuned anode " H.F.
coupling.

RULES.
(1.) Only one question (which must deal with
a single specific point) can be answered. Letters
must be concisely worded and !leaded " Information Department."
(2.) Queries must be written on one si..e of
the paper, and diagrams drawn on a separate
slicer. .1 self -addressed stamped envelope must
be enclosed for postal reply.
(3.) Designs or circuit diagrams for complete
receivers cannot be giren ; under present-day
conditions justice cannot be clone to questions
of this kind in the course of a letter.
(.) Practical wiring plans cannot be supplied
or considered.
(5.) Designs for comp() cats such as L.F.
chokes, pourer Irrnsforrmera, etc.. co: not be
supplied.
(6.) Queries arising from the construction or
operation of receivers must be confined to constructional sets described in " The Wireless
World " to standard manufacturers' receivers.
Readers desiring information on natters
beyond the scope of the Deformation Department are invited t submit suggestions regarding
aubjeets to be .realer' i:: future articles or

r

paragraphs.

.1

H.F. Input Control.
you deal lias been written on the sal.
ject of pre -detection 'volume control,
but

have seen no mention of the deThis consists of a variable resistance of 250,00G
ohms maxim is m
value, connected
directly across the aerial -grid coil.
Do you consider that this scheme has
any serious technical disadvantage!
s-ire

1

I am at present using.

F. S. G.

In your locality. almost midway between
two main stations, we would expect this

simple volume control to work quite well,
selectivity cannot be a very serious
problem to you. The scheme has but a
limited field of usefulness for the reason
that the selectivity of a tuned circuit is
greatly reduced when a comparatively low
ohmic resistance is connected across it, and
it is invariably considered better to use
a potentiometer device in which the tuned
circuit is shunted by a high resistance,
the desired signal voltage being picked ul:
by means of a variable contact.
because
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ciated with the fact that the pentode
cannot handle a very large input voltage,
while the anode detector preceding it
works at its best under these conditions.
This being so, it is not hard to see that,
when the detector is working at its best,
there is a serious risk of overloading the
pentode, particularly if L.F. voltage is
" stepped up " by a coupling transformer,
and accordingly one is tempted to operate
the detector incorrectly -from the point of
view of ,quality -by reducing the H.F.
input to it. The need for doing this can
be avoided by shunting the primary of
the transformer with a variable resistance, so that excess magnification can be
thrown away when necessary.

Eddy Current Coupling.
deal of attcc,lion has been paid of
late to the question of Screening in
H.F. amplifiers. If we assume that
plate and grid circuits, with their
associated components, are completely
enclosed in metallic boxes, is there
any possibility of unwanted coupling
between the coils?
C. F. W,
UnfoLunately, even the most complete
screening does not preclude all possibility of undesirable couplings through
magnetic interaction, although in almost
all cases it reduces it to an almost negligible value. In amplifiers of the highest
efficiency, in which maximum stage gain
is aimed at, a certain amount of trouble
is sometimes experienced through what is
known as '.' eddy current coupling." This
can generally be overcome by suitable disposition of the coils, and by careful choice
of the earthing points on the metallic
screens, although it might sometimes be
necessary to go to the length of using
double screening.
A good

o0 o c

Complicated Switching.
The H.F. stage of my set is trilliJformercoupled, and waveband switching is
included, the method adopted being
that in which low- potential ends of
primaries and secondaries are connected together, while appropriate connections of the other ends of these
windings are made by the blades of ei
double -pole switch. Long- and shortwave couplings are separate components, mounted with the coil axes at
right angles. I now propose to add
capacity- controlled reaction, winding
the necessary extra coil on each transformer. Will you please show me how
a four -pole two -way switch, already in
my possession, may be used for waveN. G. S.
band changing?
A satisfactory method of switching,
applicable to the arrangement you specify,
We fear that it looks
is shown in Fig. 2.
complicated, but it is hardly possible to
simplify matters without introducing some

Anode Detector and Pentode.
7'he suggestion has been made that a pentode output valve is not altogether
suitable for use immediately after an

anode bend detector when these two
valves are coupled by an L.F. transformer. Do you consider that there
is any basic objection to this scheme?
I may add that i have tried it with,
apparently, very pleasing results.
M. C. M.
There is- no real reason why this
arrangement should not work well, but in
order to get the best results from it, certain precautions should be observed. The
main disability of the scheme is asso-
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Gramophone Volume Control.
My set is fitted with a volume control resistance which is shunted across the
L.F. transformer primary in the detector salve anode circuit.
I am
about to fit a pick -up, and should like
to know whether the control will still
be operative (and satisfactory)' when
the set is used for gramophone reproduction.
J. D. S.
This all depends on the position of your
pick-up , if it is inserted in "the grid circuit of the valve in the anode circuit cf
which the shunted transformer is included, this method of volume control will
work admirably. It would, however, be
inoperative were the pick -up connected in
the first grid circuit of a two -stage amplifier.

0000

A Matter of Frequency.
(Referring to a reply to u precious query)
. .
. I notice that you recommend me
to insert a 20,000 -ohm decoupling
resistance in series with the anode of

my S.U. high- frequency valve. Can
it be assumed that a lower value -say,
600 or 1,000 ohms, as usually specified
-would do equally well? I have
practically no surplus voltage in my
accumulator H.T. battery; hence this
question.
P. M.
We do not recommend any considerable
reduction in the value of the decoupling
resistance, as suggested in our first reply.
Your trouble is L.F. instability, which we
concluded to be largely due to feed -back
to the detector grid via the tuned anode
coil; the H.F. side of the set is apparently
quite stable.
Therefore it is necessary
to choose a decoupling resistance of a high
value; although it happens to be in series
with an H.F. valve, it is intended to cope
(in conjunction with its associated by -pass
condenser) entirely with L.F. currents.

Pentode Output.
I have a Marconiphone moving coil loud
speaker which, as you will know, includes a built -in output transformer
designed to work in conjunction with
a valve of roughly 2,000 ohms impedance. My problem is this ; 1 am
building a new set, intended mainly
for long- distance reception, in which
a pentode output value is to be used;
will it be essential to replace the loud
speaker output transformer with
another instrument specially designed
for the pentode, or will the existing
output device prove to be satisfactory.
T. E. W. -

H.F.F.2
.

2.- Connections

modification to your proposed scheme. In
any case, you will find it easy enough to
trace out the connections, which are quite
straightforward.

00 0 0

á
6

r-

Fig.

1411i, 1929.

L.F.

for switching H.F. transformers and reaction coils where
short-circuiting is not employed.

-

StrictIy speaking, a special output
transformer, with primary and secondary
windings designed respectively for the
impedances of the pentode and of the
moving coil, should be used. However,
you will find that the existing instrument,
without any modification, will give very
pleasing results, and we doubt it yin will
find it nesessary to alter it.
s 28
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Appoint a Committee.
We now desire to see some action taken to
further what, evidence goes to show, is the common
desire of the British amateurs to be once more united
and able to speak with one voice. We do not ourselves
feel that it is by any means essential that there should
be but one so-called parent society " if it should prove
to be the wishes of the majority that the identity and
individuality of the various organisations should not be
lost.
We think that by way of a start it should be
possible for quite a small committee to be appointed
whose duty it would be to investigate the whole amateur
position and prepare a report for submission to those
by whom the committee was selected. Representation
on such a committee could conveniently be arrived at on
the basis of net membership of the various organisations.
It is very essential that in any negotiations to this
end the welfare of the amateur collectively should be
borne in mind, and any temptation which may arise
to take advantage of the opportunity to manoeuvre for
position, either as individuals or as societies, should be
firmly suppressed.
We look to the amateur organisations to make the
next move and, whilst for the reasons which we have
given above, it is not our intention to interfere in the
politics of the amateur or support any particular party,
yet we shall welcome the opportunity of doing anything possible which would help to bring about a better
understanding and a proper unity amongst British
amateurs.
r

THE BRITISH AMATEUR.
UR recent comments on the status of the British
amateur have provoked interest throughout the
country, and by every post we are receiving
letters from individual amateurs and from the various
wireless societies.
We are naturally only able to
publish a few of these letters in our correspondence
columns, but we would particularly refer our readers
to certain letters which are to be found included in that
section in this issue.
What stands out, perhaps, more clearly than anything
else in the correspondence which we have received is
the very positive evidence that the amateur is by no
means dead, and that the same enthusiasm amongst
amateurs still exists as it did in the past, but is lying
dormant for want of leadership.
This absence of
proper leadership and failure to maintain the unity of
the amateur movement is admitted in practically every
communication which we have received, and admitted,
too, with a tone of regret which leads us to believe that
if an effort were made at the present time it would be

U

possible to reunite and achieve the result which we so
earnestly desire to see brought about.
There is a suggestion in some communications that
The Wireless World should choose some existing amateur
organisation and give it active support, and that by so
doing the remaining organisations and individual
amateurs could be brought together in a common
organisation. This may sound all very well in theory,
but we must say right away that we do not consider
The Wireless World should be asked to shoulder the
responsibility of making any such selection from
amongst the existing amateur organisations.
It will be recollected that for a number of years The
Wireless World acted as the official organ of the Radio
Society of Great Britain, but that, at our request, we
were released by the Society from that obligation for the
reason that we wished to be entirely independent and
not hampered in any way in our policy should we at
any time consider comment or criticism necessary in
the interests of the amateurs as a body.
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By H. F.

SMITH.

Constructional Details and Operating Instructions.
Concluded front figge 144 of last week's issue.)

AVING
prepared t h e
formers for the two sets
of intervalve couplings
the slots can best be turned in
a lathe, but it is not too laborious
a task to cut them with a saw
I
and ward file -the process of
winding may be started.
Here,
again, some form of mechanical
winder is of advantage, but by
no means essential. It is best to
begin with the secondaries ; for
the medium-wave coil (left -hand
section of Fig. 4 (C) ) a total of
6o turns, disposed in 6 sections
of io turns each of No. 26 D.C.C.
wire will be required. It will be
realised that the wire cannot be led straight from the
end of one section to the beginning of the other as it
would interfere with the interwound primary.
This
difficulty is overcome by placing a strip of thin insulating material measuring approximately lin. by tin.
between two adjacent ribs in such a way that it rests
against the tubular body of the former ; when the end
of a section is reached, instead of passing directly to
the next, the wire is guided under this strip, and, in
consequence, the space immediately between the
" pancake " coils is kept clear.
Still winding in the same direction, and making
similar provision for the primary, the long -wave
secondary is wound in the remaining series of six deep
slots, each of which is filled with 35 turns of No. 32
D.S.C. wire. The writer would take this opportunity
of pointing out that this winding is identical with L,,
the long -wave aerial -grid coil, for which double silk-

-

e

covered' wire is also used-not
D.C.C. as stated in the first instalment.
It should also be stated
that the foot of the H.F. transformer mounting bracket is turned
inwards and not outwards as
shown in Fig. 4.
The low potential end of the medium -wave
winding and the high -potential
I
end of the long-wave section are
I
joined together and to the tag
marked y.
It is difficult to be definite with
regard to primary windings. As
always, this is essentially a matter
for compromise and adjustment
if best results are to be attained :
selectivity will be improved, and any tendency towards
instability will be checked as the number of turns are
progressively reduced below the optimum value giving
most amplification.
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Primary Turns : the Best Compromise.
Unfortunately, it is a fact that gains in these directions
are obviously offset by a concomitant falling -off in
sensitivity, but, thanks very largely to the use of anode bend detection, is is possible to work with reasonably
large primaries, and, for average conditions, it is safe
to plump for a medium -wave coil of 32 turns of
No. 40 D.C.C. wire (four sections of eight turns). The
corresponding long-wave winding has 105 turns of No.
40 D.S.C. (three sections of 35 turns). The wire must
be adequately insulated and spaced from the secondary,
where it passes from section to section : this can be
arranged by leading it diagonally over a strip of insuB4
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as they exist at the present time, and the transformers
as described do not really call for any alteration when
used with the new valves shortly to be available.
The method of mounting many of the components
will be obvious from the accompanying photographs
and drawings, but in two or three cases some few
words of advice will be helpful. With regard to the
wooden base -that illustrated is made of oak
is
recommended that the front panel should be not more
than fin. thick ; almost all components on the market
are arranged for mounting on a panel of that thickness.
Sides and back may be of ¡in. wood.

lating material of nearly the width of the space
between adjacent ribs, or in any other convenient
manner. Insulation between primary and secondary is
a matter of some importance, and several cases of
trouble with the original " Kilo -Mag Four " have been
traced to defects in this respect.
In preparing the foregoing specification it is assumed
that one of the popular types of S.G. valves, with an
impedance in the order of a quarter- megohm, will be
used. Fortunately, H.F. transformers are to a great
extent self-adjusting to widely varying characteristics
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Fig.
Layout of components in the screening compartments and in the base tray.
In centre: drilling details of the front
panel and positions of the condenser dial slots. A, 7. 16 in. die.; B, 3,'8 in. dia.
C, 5 lb in. dia. ; D, 5'32 in. dia., countersunk.
;
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Detailed instructions for making the large edgewise
tuning dial; and their escutcheon plates need hardly
be given, as it is understood that commercial products
will shortly be available.
Those used in the set
described are experimental models, turned from ¡in.
ebonite sheet, with an overall diameter over the knurled
rim, of 51in., and 5 %in. over the ,part carrying the
scale (in the form of a band). Although weight could
obviously be reduced by cutting away unnecessary
material, it will be clear that these dimensions could not
be substantially changed without altering the positions
of the condenser spindle holes and possibly the dimensions of the container itself. As the diameter is so large,
a slow- motion device is unnecessary.
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adopted, the escutcheon plates must be large enough
to conceal the apertures in the woodwork.
A very simple method of " ganging " the three
switches has been adopted : though not above criticism
on the grounds of mechanical soundness, it works quite
satisfactorily, but can be altered to satisfy the hyper-
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It is desirable that the front panel of the base should
be removable
may be secured by wood screws to the
side members-so that, after having fitted the condensers and dials, slots may be cut in the wood before
it is placed in position, to coincide with the latter. Alternatively, these slots may be made oversize, so that the
edges of the dials may be inserted in their slots and then
raised to engage their centre holes with the condenser
spindles. Of course, if this method of construction is
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Fig. 6.- Practical wiring plan. H.F. transformers are not shown, but connections to their various terminals are indicated by the
letters p, g, f, etc. Similarly, H.F. valve filament leads, run In the manner shown in the preceding photograph, are broken, their
connections to the valve holders being indicated by corresponding lettering. Wires passing through the base are numbered in the
same manner. Note that the holes for plate and grid leads passing out from the screened compartments are in such a position
that the unshielded length is as sl :; t as possible.
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critical by the addition of an extra link and two guides.
The control as shown is effected through a strip of-brass,
¡in. x Ain., measuring 18ín. in length. Three holes,
Tin. between centres, are drilled through this strip and
correspond with holes drilled in the arrowhead switch
pointer arms. A 6 B.A. screw, secured by a nut and
locknut, is passed through
both holes at each point,
sufficient looseness being
allowed to ensure free
movement.
One end of
this strip
passes out
through a slot in the side
of the inverted base tray
and is fitted with a knob
the slot must be slightly
wider than the width of
the strip, of which the
movement is not entirely
confined
to a
lateral
direction.
There is no need to insulate the " one-hole fitting " bushes of the
switches from the metal
work ; they can easily be
mounted through holes of
the correct diameter, but
some care should be taken to set them at the correct
angle, so that the pointers are facing towards the front
of the set when the moving contacts are at " off."
Many components can be secured by short wood screws passing through the metal base into the plywood sub -baseboard, or, in the case of those on the
lower compartment, directly into the wood, but in
Eevera1 instances it is best to use 6 B.A. or 4 B.A.
screws and nuts, particularly in mounting the large
by -pass condensers, of which the metal cases should be
earthed.

769

which is idle. The component actually used is a potentiometer, but, for our present purpose a simple variable
resistance only is necessary. Another small point likely
to puzzle the constructor is in connection with the detector anode circuit wiring. Referring to the same diagram, a lead is passed down from the third screening
compartment (from the left) into the base, and then up

,

Points Needing Special Attention.
It will be seen that the single bias cells are held in
position by simple metal clips, and that all three tuning
condensers are mounted on rectangular strips of ebonite , it is necessary that their spindles should be insulated
by drilling large clearance holes through the metal.
For wiring up the set, it is convenient to use both stiff
wires and flexible leads. The former are suitable for
use inside the screening compartment, while the latter
will serve for connections in the base and for those passing through it. In cases where these are at high potential they may well be insulated from the metal by a short
length of sleeving in addition to their rubber covering.
Each negative filament terminal should be
" earthed " direct to the nearest point on the metal
base in the case of the H.F. valve, this is conveniently
done by taking a lead to the head of one of the by -pass
condenser holding -down screws, which passes through
the wooden sub -baseboard and makes contact with the
metal work.
It will be observed that the volume control resistance
R, (see Fig. 6) is fitted with three terminals. one of
;

F 7

Interior of the bise compartment.

again into the " L.F." section and to the high -frequency
choke. Of course, this wire could equally well be led
through an aperture cut in the channel between the two
compartments, but it was judged to be quite unnecessary to complicate the construction of the container by
this addition. The connection in question is numbered
15

and 16.

With regard to the choice of H.F. valves, nothing
need be added to what has already been said ; for a
detector, the Marconi or Osram " D.E.L." class or a
Mullard " D." or " D.X." in 2-, 4- or 6 -volt ranges are
representative of the best type of valve for the lather
difficult function of anode bend detection preceding an
L.F. transformer. It is possible to load quite an ambitious valve -say a P.625 -in the L.F. position without
running into detector grid current, and, where an H.T.
voltage in excess of r5o is available, it is best to provide
a separate feed for the output valve. On voltages of
between 12o and 15o a common anode supply with an
extra connection for the screening grids, as provided in
the design, is both adequate and simple.
Small metal screens of sheet aluminium measuring
3in. deep by sin. wide are fitted to the H.V. valve, but.
in view of the particular constructional methods adopted
they can hardly be considered as essential, although it
is just possible to detect a slight improvement in stability
when they are mounted in position. As usual, these
shields should coincide with the internal screens of the
valves ; they are " earthed " through their securing
screws, which make contact with the metal base.
If there is any tendency towards self- oscillation as
the circuits are brought into tune, the first step should
be to assure oneself that screening is as perfect as possible, and all contacting surfaces on cover and base
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involving one more control in a set already having three
The New Kilo -Mag Four.
should be carefully examined. If the trouble still per- condenser dials, should be considered as a possible
sists, a few turns may be removed from the " plate " elaboration? The writer will take the risk of doing so,
ends of the transformer primaries. It shoud be emphas- and, with the Editor's permission, hopes to describe a
ised that this course will seldom be necessary, and that way of introducing this refinement as an addition rather
the need for any considerable reduction will indicate than as an alteration to the design as it stands. A two faulty screening or decoupling, or will suggest that the circuit tuner, by reducing shock-excitation of the input
residual capacity of the H :F. valves is above the grid circuit, improves selectivity to an extent that can
hardly be attained in any other way -even by reducing
average.
A similar procedure may be adopted in order to in- coil resistance to a value low enough to bring about a
An extra
crease selectivity in exceptionally difficult situations, definite and perceptible loss of high notes.
but before altering the primaries it is well to try the tuning control is not a serious drawback in a set having
effect of moving the aerial tapping nearer to the earthed more than one, or perhaps two, variable condensers,
end of the aerial -grid coil, medium- or long-wave, as which must of necessity be operated either on the " step
the case may be. It is useless to blind ourselves to the by step " plan or by reference to a previous), prepared
fact that either of these adjustments will reduce signal calibration chart. It should be made clear that this
strength, but fortunately overall magnification. even alteration need only be considered by those living, in
with a primary appreciably smaller than the optimum, the wireless sense, under the shadow of a powerful
is as great as can be handled under average conditions. transmitter.
In any case, if this loss of sensitivity is considered as
This set is available for inspection at the Editorial
objectionable, there is a way out of the difficulty. Dare
it be suggested that a separately tuned aerial circuit, Offices, 1i6 -rr7, Fleet Street, London, E.C.4.
1
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PARLOPHONE SOUND TEST RECORDS.
HESE records have been produced by
the Parlophone Co., Ltd., 85, City
Road, London, E.C.1, under the supervision of Drs. E. Meyer and H. Salinger,
of the Heinrich Hertz Institute, Dusseldorf. The work of Dr. Erwin Meyer in
connection with loud speaker characteristics is already known to readers of this
journal and the Parlophone records embody the fruits of his experience in this
sphere.
The first record in the series (No. P9794
-I) gives a pure sine wave output starting at 6,000 cycles and falling steadily to
100 cycles. A curve is supplied with the
record giving the frequency at any point
in terms of the number of revolutions from
the commencement of the 6,000 cycle rote
or alternatively in terms of 'the distance
of the needle in centimetres from the starting groove. Provided the speed of the
turntable is carefully adjusted to 80 revolutions per minute this method of estimating
the frequency at any point will be sufficiently acurate for all practical purposes
and should prove invaluable to experimenters who lack the musical training required to estimate frequency by ear.
The applications of this record are
numerous. In the first place it may be
used to examine the output characteristics
of gramophone pick -ups, a valve voltmeter
being connected across the leads to
Resonmeasure the terminal voltage.
ances will thus be indicated visually, and
the frequencies at which they occur can be
easily ascertained by keeping count of the
number of revolutions of the record.
An examination of the groove reveals
that the amplitude of the sine wave increases as the needle approaches the lower
frequencies near the centre of the record.
In order to obtain a constant A.C. output
the amplitude should vary inversely as the
frequency, but a deviation from strict pro portiorality amounting to two decibels

T

A

Convenient Source

of A.C. for Acoustic

Experiments.
(about 25 per cent.) is permissible before
the difference can be detected by the
human ear. The makers state that the
amplitude is correct to ± 30 per cent., so
that for most acoustic purposes the output
may be regarded as constant.
Having used the record P6964 -I to discover a pick -up having good characteristic,
the output may be amplified through one
or more stages of resistance coupling and
applied to any type of loud speaker, when
it will be possible to obtain an aural estimate of the quality of reproduction. The
frequencies at which resonances occur can
be arrived at in terms of the position of
the needle on the record, and it will be
possible to judge whether the acoustic output is evenly distributed over the frequency scale or limited to certain definite
zones. A little practice with a good moving coil speaker as a basis for comparison
will soon give the experimenter a standard
by which to judge performance. He will
also be able to recognise the change in
quality which indicates that the loud
speaker movement is itself introducing
harmonics.
A word of caution is, however, necessary in connection with the use of the
l'6474 -1 record for loud speaker tests. It
is well known that standing waves aie
formed in a room due to reflection from
the walls. This fact can be easily verified
by closing one ear and moving the head
towards one of the walls during the transmission of the B.R.C. tuning note. In the
case of the continuously changing frequency there is a continual redistribution

Whenever
of the nodes and antipodes.
one of these antipodes passes the head of
the observer it causes the illusion of a reThe
sonance in the loud speaker itself.
same applies when a condenser microphone
is used to make accurate measurements of
the acoustic output, and it is for this

reason that this work is generally carried
out in the open.
This source of error has been ingeniously
overcome on the reverse side of the con tinuously decreasing frequency record.
The same range of frequencies is covered
by this record (No. 1'9794 -II), but a rapid
fluctuation of ± 50 cycles is superimposed
which canses the nodes and antinodes to
move their position slightly. Actually HI.
standing waves shift their position 10
times per second, which effectively eliminates the semblance of imaginary resonances
and gives a true mean reading at any point
in the room.

Standing waves are also troublesome
when determining the echo characteristics
of rooms and the permeability of walls to
sounds of various frequencies and special
records for work of this nature have been
included in the Parlophone Sound Test
series. In these records the mean frequency is constant, and as distinct from
the falling mean frequency of the P9794 -II
record. The mean frequencies and 716
second variations of frequency are as
follows

:-

Record.
I

P 9795

II

I

P

Mean Frequency.
130
300
600
1200
4800
2400
950

Variation.

f 50
± 56
f 50
ff 50
± 650
5b

f1000
1800
The complete set of three records in an
album, together with instruction booklet,
costs two guineas, and supplies are obtainable direct from the address given above.
B 8
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Remarkable Stage Gain

Using Aperiodic Coupling.

MOST readers will know, by name at least, the

multiple valve made by the Loewe Radio Cornpany containing in one large bulb a detector
valve, a low- frequency amplifier, and an output valve,
together with the necessary resistances and coupling
condensers. This valve was used in The Wireless
World " Multiple -valve S.G. Portable " set (April 17th).
The method of construction makes for cheapness
and compactness, but in a
low -frequency amplifier the
reduction of unwanted capacity afforded by such a
mode of construction can
at best offer only a small
reduction of the loss of high
notes for a given degree of
amplification per stage. Up
to the present all efforts to
attain good amplification at
Fig. i. -The circuit of the
high frequency by
amplifier within the bulb of
the double valve.
resistance coupling
have failed, to
some extent at least, on account of these
same stray capacities, so that it would seem
that the assembly of the entire amplifier,
with coupling resistances and condensers, in
a single bulb would offer considerable possibilities in this direction. Such an assembly
has been available for some time in the
Loewe 2H.F. multiple valve, which contains
two four -electrode valves and is suitable for
use where one such valve only is required to
precede the detector.
.

.

Stray Capacities Reduced to a Minimum.
This model, however, has not been found
completely satisfactory where several such
valves are to be used in series, and for this
particular purpose a new model has been designed. Specimens of this type have reached
us from Germany for test, but manufacture
in England has not yet commenced. Nevertheless, it is felt that readers will welcome
advance information of this valve, which is of
unusual interest in several respects.
The bulb contains two complete three electrode valves, one anode resistance, one
coupling condenser, and one grid -leak, and is
equipped with a six -pin base for use with the
B

special valve- holder used for the other types of multiple
valve. In Fig. r the large circle represents the bulb,
which contains all components shown within the circle.
The points numbered i to 6 represent the six pins of
the base, the numbers running consecutively round the
base of the actual valve.
One of the first points in construction that attracts
attention is the design of
the base. Six equidistant
pins are mounted on a ring
of insulating material, and

the wires coming through
the glass " pinch " from
the electrodes are
led
direct to the pins and soldered. To prevent damage,
a thin disc of insulating
material, which does not
touch any metal connections at any point, fills up
the centre of the
2.-Diagrammatic rering. Any losses Fig.
presentation of one valve.
The
filaments
and F2 are
due to this disc connected in F1
parallel, the
should be negli- grids have a common support, and one plate surgible.
rounds the whole.
The
of filament and
Apart from the doubling
grid serves to improve the
fact that one pair characteristics of the valve.
of leads (4 and 5)
cross on the way from the pinch to the pins,
it would seem that both dielectric losses and
stray capacities due to the valve-base have
been reduced to the commercially practicable

general idea of
the structure of
the multiple valve
may be gained
from this photograph. The anode
resistance
and the grid -leak
may be seen above
the valves proper.
A

minimum.
The assembly is built up on a " U " of
glass, of which the bottom forms the pinch
through which the leads are taken. The
valves themselves sit side by side at the
bottom of the " U," and are noteworthy for
the fact that each contains two straight two volt filaments connected in parallel. Each
filament has its own grid, the two being
mounted on a common support, and the
whole is surrounded by a single plate, as indicated in Fig. 2. The filaments of the two
valves are connected in series, so that the
unit requires a 4 -volt accumulator, from
which it draws a filament current of 0.37
amp.
Immediately above the valves proper, set
vertically and at right- angles to the plane of
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voltages elicited the fact that grid current does not
New H.F. Amplifier Circuit.
the " U," is the coupling condenser, which is joined flow provided that the grid is not less than 1.2 volts
to the plate and grid respectively of the two valves by negative with respect to its own filament, and that
leads less than half an inch long, and spaced as far the amplification factor of the valve examined
away as possible from all other leads and components. was Io.
The assumption was then made that the two valves
This condenser, we understand, has a capacity of the
in the bulb were identical in electrical performance as
order of o.000i mfd.
On either side of the condenser a resistance of " grid - well as in appearance, and on this basis it was found;
leak type " is mounted vertically ; one actually is a
grid -leak, the other the anode resistance. Rather long
2
leads run the whole length of the bulb from the top
end of these resistances to the pinch (2 and 4), but
as both are at earth potential so far as signals are
concerned this is of no great consequence. Leads T
and 5 come through the pinch at opposite ends, and
+150\
extend above it for less than half an inch. It is apparent that great care has been taken in the whole layout
R Lo
and construction of the valve to avoid any unnecessary
0
additions to the stray capacities which, if allowed to
rise above a very small value, would be liable to reduce
á
the amplification to negligible proportions.
?
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'i''he Static Characteristics.
The static characteristics of the valve were measured
as nearly as practicable in the manner employed for
those of ordinary valves. It will be seen from Fig. T
that if the terminal 2 is connected to the L.T. terminal
3 the second valve is given a grid -bias of -2 volts,
owing to the voltage drop of this amount in the filament of the first valve. With this connection made,
which represents practical working conditions, the
anode current of the second valve alone was measured
for different anode voltages. The figures obtained are
shown in the curve of Fig. 3, and lead to the value
of about 13,000 ohms for the A.C. resistance of the
valve.
Measurements of the plate- current at 'different grid

60

70

80

90

100
ANODE

110

120

130

140

VOLTAGE

Fig. 3.- Plate -voltage plate- current characteristic of second
valve in the Loewe 2H.F.multiplevalve,without anode resistance
and " natural " grid bias of -2 volts. The circuit is as shown.
The valve characteristics are as follows : R0= 13,000 ohms at
150 volts, or 18,000 ohms with plate resistance of 22,000
ohms. µ = 10.
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4.-wavelengths.
Measured amplification of multiple valve at various
The resistance R is 22,000 ohms.

by taking the characteristics of the first valve, that
the anode resistance incorporated in its plate circuit
had a value of 22,000 ohms, and that with the resistance
in position this valve had an A.C. resistance, under
normal operating conditions, of 18,OOo ohms.
With these figures available it is possible to calculate
the amplification that should be attained by each of
the stages in the double valve, using an external anode
resistance of 22,000 ohms for the second valve, and
ignoring the effects of inter -electrode and stray capacities in lowering the amplification. On this basis the
amplification of each stage should be 5.5 times, giving
(5.5)" or about 3o times as the overall amplification of
For comparison with this the
the two stages.
amplification actually attained at various wavelengths within the broadcast range was measured, the
results obtained being plotted against wavelength in
Fig. 4. It will at once be seen that the amplification
achieved varies between To and 21 times over the range
investigated- results which are extremely good for resistance amplification at the wavelengths mentioned.
At first sight, it may be surprising that valves of so
low an amplification factor as To should be employed
for a resistance- coupled amplifier, and one may be
inclined to suggest that if valves of the high- impedance
type had been used instead the amplification would
have been greater. It is a well-known fact, however,
that the inter -electrode capacities of a valve under
working conditions rise very rapidly as the amplification
factor of the valve is increased, being, indeed, very
approximately proportional to this figure. Consequently as the " µ " of the valve is increased the proportion of the theoretical amplification that is attained
in a practical high- frequency amplifier drops very
rapidly, and such valves give, for this purpose, not
B IO
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more but less
of lower
amplification factor. The drop in amplification due to
stray capacities becomes most rapid when the actual
amplification is in the neighbourhood of 7o per cent.
of the theoretical value, so that if valves of higher
amplification factor than correspond to this condition
are used the theoretical increase is more than offset
by the extra loss due to additional stray capacity. If,
on the other hand, valves of lower "'c " are employed,
the closer approach of actual to theoretical amplification is more than counterbalanced by the decrease in
the amplification factor of the valves. There is thus
an optimum value for the amplification factor of the
valves, above and below which the amplification attained in practice falls off, and -the value chosen must
be such that the amplification is some 70 per cent. of
that calculated without allowing for stray capacities.
It is interesting to note that at 300
metres the amplification given is 15
times for two stages, or 3.9 times for
one stage, and that this value is
exactly 70 per cent. of the theoretical amplification of 5.5 times that
one stage would yield if stray
capacities could be neglected. This
comparison confirms the belief that
this multiple valve is very skilfully
designed, and suggests that it offers
the greatest measure of aperiodic
amplification' that is likely to be
achieved on the broadcast band for
some time to come.'
Owing to the fact that no resistance is incorporated in the anode
circuit of the second valve of the
assembly, a tuned circuit can be
used, if desired, to couple the
multiple valve to the valve that
follows it. When the next valve is
another high -frequency amplifier, the
Since examining this valve, a newer
model, none of which has yet appeared in
England, hac been designed. It follows the
valve here described very closely, but the
two stages taken together give nearly 300

greater amplification.
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actual amplification than those

New H.F. Amplifier Circuit.

Taken ' from a
slightly different
angle from the
last, this shows
the position of the
coupling condenser, placed between anode resistance and
grid -leak.

use of a tuned circuit as coupling is optional, but
designer of the valve strongly recommends `that the
tuned circuit should immediately precede the detectora

Fig. 5.-The multiple valve followed by a high -frequency
transformer in place of a resistance. No neutralising is required.
The overall amplification afforded by this circuit is about
100

times at 300 metres.

valve, since by this means freedom from motor -boating
and kindred troubles is assured.
The reader will
therefore be tempted to enquire as to the overall amplification that may be expected from this arrangement,
which is shown diagrammatically in Fig. 5.
The second valve, with a standard Litz coil of 68
turns on a Sin. paxolin former as transformer secondary,
requires a primary of some 14 or 15 turns, and may be
expected to give an amplification of about 23 times at
30o metres. This, together with the measured amplification of 3.9 times due to the first resistance -coupled
stage at this wavelength, gives a reasonable expectation
of a total amplification of 90 times. On measurement
the amplification at this wavelength turned out to be
ro2 times, the excess being very readily accounted for
by the fact that the change in effective capacity caused
by altering the output circuit from resistance to transformer coupling slightly increases the amplification of
the first stage.
Absence of Input Damping.
All the measurements of amplification so far men-

tioned were made by feeding to the first grid of the
multiple valve a voltage obtained by passing a
measured high- frequency current through a resistance
of known low value. There was thus no opportunity
for the valve to decrease the voltage applied to its grid

Fig. 6. -A high -frequency amplifier built up from three
multiple valves. The overall amplification would be about 20,000 times at
300 metres, but Me selectivity would be that
associated with two tuned circuits only. Compare Fig. 7.
B I!
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operation of a highly sensitive set become very diffiCircuit.cult. Even if the most extensive screening is employed,
a
prominent
is
usually
that
reaction
by the negative
or three stages
feature of aperiodic amplifiers. If, however, the valve the stability of a receiver containing two is usually a
amplification
frequency
highof
efficient
a
as
such
circuit,
tuned
a
is to be connected across
set is built, and if, as is
frame aerial, having, say, a dynamic resistance of a matter for speculation until the
used
with a frame aerial the
be
is
to
a
set
likely,
such
be
may
if
present,
effect,
quarter of a megohm, this
so that tuning
excessive,
is
usually
attained
selectivity
very serious. If reception is carried out on a frame,
side -bands of
the
and
difficult,
unnecessarily
becomes
that
extent
an
such
to
the
valve
and this is damped by
off.
With an
cut
be
to
liable
are
telephony
received
only one-tenth of the normal voltage is developed across
prominent,
less
are
difficulties
these
amplifier
aperiodic
amplifi15
a
-times
after
it, then this reduced voltage,
be attained by
cation, would be only i times that obtained from the though high amplification can readily Moreover, the
of
stages.
number
a
sufficient
using
valve
the
purposes
practical
frame direct, and for all
selectivity can be adjusted independently of the sensiwould be useless.
tivity, for one may use just enough tuned circuits to
grid
the
to
connected
A frame aerial was therefore
is found necessary, and then
of the valve, and the voltage developed across it by the give the selectivity that
with aperiodic stages.
amplification
total
make
up
the
of
the
filaments
the
with
local station was measured
multiple valve first cold and then heated. AesistanceReceivers for the Valve.
coupling was in use in both stages, and the normal
With the valve we have discussed, for example, an
working voltages were applied. It was found that the
overall
amplification of the order of io,000 times might
when
cent.
per
six
by
about
voltage on the frame rose
in either of two ways. Three double valves
attained
be
the multiple valve was lighted, showing that so far from
in cascade, using, besides the frame,
be
connected
might
frame
the
into
introduced
there being any damping
immediately before the detector,
circuit
one
tuned
only
aerial circuit, there was a small gain due to reaction.
Or, if the selectivity conferred
6.
in
Fig.
as
suggested
therewill
valve
the
of
The full measured amplification
regarded as insufficient for
were
circuits
tuned
by
two
fore be effective in a practical receiver, with a trifling
the receiver was to be
in
which
locality
the
particular
bonus thrown in.
only two double
employ
to
prefer
might
one
used,
This valve has been discussed at some length,
between the
coupling
as
circuit
tuned
a
using
valves,
public
general
the
to
available
although it is not yet
as in
detector,
the
before
immediately
as
well
as
two
this
(we understand that it will be in full production
attained would be very
amplification
The
7.
Fig.
of
number
a
raises
it
because
autumn) partly
both cases, but there would be a
problems of considerable practical and theoretical roughly the same in
in selectivity between the
difference
,considerable
very
for
opportunity,
an
it
offers
because
interest, and partly
receivers.
two
those who are so inclined, to design or build receivers
In an amplifier in which tuned couplings are used
of novel type.
throughout it is inevitable
that the amplification
attained should be greater
at the lower end of the
tuning range than at the
It will be seen
upper.
from Fig. 4 that with the
resistance-coupled stages
of the multiple valve the
opposite effect is experienced, the amplification
rising as the wavelength
is increased. It will therefore be clear that by a
judicious combination of
amplification
The
overall
valves.
two multiple
Fig. 7. -A high frequency amplifier containing
as there are
high,
be
would
selectivity
the
and
metres
300
tuned and aperiodic coupat
would be about 10,000 times
three tuned circuits. Compare Fig. 6.
lings it should be possible
practically constant
yielding
receiver
a
Ordinarily, it is necessary to add one tuned circuit to to construct
range or with
its
tuning
of
whole
the
over
amplification
frequency
highas
the receiver for every valve acting
characteristic.
amplification
amplifier, with the result that both the design and any desired wavelength-
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('ode for Protection agoinet Lightning.
-Approved April. 1929, by the American
Standards Association. With Appendix
giving short dissertation on lighting, its
origin, characteristics and effects. Published by the Bureau of Standards,
Washington, D.C., U.S.A. Price 25 cents.

Der II'e;¡ Zuni L'und/uul,hor'n, by I h.
Hanes von Hartel.- Describing the
nature and functions of apparatus in
general use for broadcast reception. Pp.
56, with 38 illustrations. Published by

Rothgiesser und Diesing A.G., Berlin.
Price R.M. 1.30.
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Events of the Week in Brief Review.
CHICAGO'S FLYING SQUAD.

The Chicago police department is so
impressed with the efficiency of Scotland
Yard's flying squad that it intends not
only following their example, but even
going one (or many points) better. We
hear that a 5 kW central station is to be
erected, and 150 cars are equipped with
wireless receiving sets. The larger cars
are to be manned by five police officers,
and will be armed with machine gulls, shot
guns, tear bombs, cameras and finger -print
equipment. The enterprising burglar will
have no cause to lament the monotony of
life and the lack of thrills in the pursuit
of his callint.

0000

WIRELESS PHOTOGRAPHY IN
AUSTRALIA.
Pictures of events in Australia will
probably be transmitted to us at no very

distant date, as Amalgamated Wireless
(Australasia), Ltd., who own the majority
of the important broadcasting stations in
Australia, have concluded with Messrs.
William Blogg and Co., Ltd., the Fultograph agents in that country, a five years
contract for a still -picture service. Trans-

missions from Melbourne are expected to
begin shortly. All short -wave enthusiasts
in this country will hope that 3L0, the
31.5 -metre Melbourne station, which is
DOW temporarily closed, will start work
again, and that we shall have still pictures from the Antipodes. Both 3L0 and
2FC (Sydney) on 31.28 metres are well
heard over here, and there is no reason
why good reception of pictures from the
other side of the world should not be
possible.

A GOOD MIXER.
We understand that it is intended to
install an inverter " at the experimental
short -wave station of the International
Telegraph and Telephone Corporation at
Trappes, near St. Cyr, France.
The
object of this apparatus, which we believe
has been designed by Standard Telephones and Cables, Ltd., is to prevent
telephone messages being picked up by
promiscuous listeners, and this result is
achieved by inverting the frequencies of
the speech sounds so that high notes
become correspondingly low and low ones
high until the receiving equipment reconverts the frequencies to normal.
Wireless eavesdroppers, therefore, who
may chance to pick it up will probably
think they are listening to ultra- modern
music.

FIRST LAMME MEDALLIST.
The late Benjamic, G. Lamme, chief
engineer of the Westinghouse Electric
and Manufacturing Co., under the terms
of his will directed that a medal should
be given " for meritorious achievement in
the design of electrical machinery," the
recipient to be chosen by the American
Institute of Electrical Engineers. The
first holder of the Lamme medal is an
Englishman, Mr. Allen Bertram Field,
Consulting Engineer to the Metropolitan
Vickers Co., Ltd., for "the mathematical
and experimental investigation of eddy current losses in large slot -wound conductors in electrical machinery."
The ceremony of presentation was
broadcast through the short -wave set of
KDKA.

0000

MAGNUM UNIVERSAL, A CORRECTION.
We regret two errors in our description
of the " Magnum Universal " broadcast
receiver which appeared in our issue of
August 14th. On page 151 the captions to

BERLIN WIRELESS EXHIBITION.
Tlie annual Wireless Exhibition, which,
as stated in our issue of July 10th, will
be opened at Berlin on August 30th and
continued until September 8th, will no
doubt attract a great number of wireless
enthusiasts from all parts of the world
to the Kaiserdamm grounds. It will surpass its predecessors in size and interest.

0000

the two illustrations were inadvertently
reversed and the price should have read
£18 and not £10. We trust that the manufacturers, Messrs. Burne -Jones & Co.,
Ltd., 296, Borough High Street, S.E.1,
have not been inconvenienced by the error.

0000

CANADA'S SHORT -WAVE STATION.

CJRX, the short -wave broadcasting
station. has been moved from the Grain
Exchange Building in Winnipeg to a
point about 10 miles from the city, and
is now transmitting again on 25.5 metres
with an input of 2 kW. Reports on the
new station's signals will be welcomed by
the owners, Messrs. James Richardson &
Co., Grain Exchange Buildings, Winnipeg,
Manitoba.

0000

A VERY NORTHERLY

STATION.
The Russian expedition to Franz Josef
Land has selected a site for the wireless
station on Hooker Island, and has already
begun to unload material for its erection
from the ice -breaker.
The proposed
station will be 80° 19' N.
B

Phot ograph taken on board the Italian cruiser Ferruccio, showing the special
directional frame aerial equipment housed separately from the main wireless
Installation.
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Review of Manufacturers' Recent Products.

" REACTION
CONDENSER.

" MAGNUM

interest is the provision of a dished
supported on four pillars and
An
mounted in front of the cone.
annular space is left between the baffle
and the frame for the egress of the

baffle

'Nis is a miniature variable condenser particularly suitable for use in
h,ntable and transportable sets or in such
cases where panel space is strictly
Furthermore, the minimum
limited.
capacity bas been kept as low as possible
so as to permit of its use also in sets
fitted with H.F. stages.
The moving vanes have been shaped
to give a gradual increase in capacity
on first interleaving with the fixed plates.
This feature contributes to easy control
of reaction, especially in such cases
where a small feed back is sufficient to
start oscillation.
The measured minimum capacity of
the sample sent in for test was 5.5 micro
microfurads, and the maximum capacity
It is rated as a
0.000094 mfd.
0.0001 mfd. condenser. A single hole fixing bush is fitted together with one end

the general level of response is good over
the whole audible scale. There are no
Models are
objectionable resonances.
available finished in orange, black and
gold ; violet, black and gold ; or brown.
black and gold ; the price being -£5 5s.
The makers are Philips Lamps, Ltd.,
Philips House, 145, Charing Cross Rd.,
London, \\'.C.2.
0 0 0 0

MOVING COIL LOUD SPEAKER

" POT " WINDINGS.
Since one of the principal factors
governing the efficiency of a moving -coil
loud sneaker is the ampere turns on the
field coil, this portion of the equipment requires very careful and skilful
winding. Pots energised from the mains
are less difficult to wind than those drawing current from a low- voltage accumulator, since in the first case a fine gauge
of wire is used, whereas in the low-voltage types a very heavy gauge nnta- be
employed.

-

-

Philips' cone loud speaker. A switch to
adjust the impedance for best operating
conditions is incorporated in the lead.

The cone is, therefore,
working against a cushion of air ; the
conditions obtaining in a horn -type loud
speaker being partially reproduced without the attendant disadvantages. This
undoubtedly contributes to the good
sensitivity to weak electrical inputs recorded during test.
An addition of no little importance is
a three -position switch which enables the
impedance of the instrument to be adjusted to the value most suitable for
the particular valve used. Measurements
of the D.C. resistance of the windings
show that this gives a choice of either
490 ohms, 1,340 ohms, or 1,840 ohms.
The highest. value was found to give the
best all sound results in conjunction with
output valves between 4,000 and 6,000
ohms A.C. resistance.
Speech is clear and crisp and on music
sound waves.

' Magnum " miniature reaction condenser.
bearing for the moving vanes. This is
of generous size and there is no trace
of ` whip.,,
The makers are Messrs. Borne -Jones
and Co., Ltd., Magnum House, 296,
Borough High Street, London, S.E.1,
and the price is 4s.

0000

PHILIPS' LOUD SPEAKER,
MODEL 2007.

'

This consists of a free -edged cone dia phragm driven by a differential movement, the whole being carried on a
A feature of special
moulded frame

www.americanradiohistory.com

Cromwell pot coil wound with special
ribbon " wire.

Hitherto the amateur experimenter has
been obliged either to wind his own pots,
probably without adequate facilities. or
adapt the commercially made article to
The Cromwell
his particular design.
Engineering Co.. 81, Oxford Avenue, Merton Park, London, S.Ax'.20, have now
developed a new type of ribbon -wound
coil, and it is claimed that many more
turns can be accommodated in a given
volume than with round section wire.
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.
.

.

.a

.

- ..m..

.,t::"...,

WApaisco

AUGUST 21st, 1929.

177

WOpIlCatl
These pot coils are available for many
of the well -known makes of loud speakers,
and coils can be supplied wound to constructors' requirements. The sample sent
in for review and shown in the illustration contains 91b, of this particular wire,
but measures 44ín. in diameter by 4in.
long over the insulation, and is designed
to fit on to á tin. core. It is for 6 -volt
excitation, and since the measured D.C.
resistance is 9.8 ohms, it will pass just
over 0.6 amp. The price has been fixed
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" BICO " SAFETY AERIAL LEAD-IN.
This is a combined aerial lead -in and
earthing switch possessing the distinct
advantage that the switch is totally enclosed
and
entirely
weatherproof.
Furthermore, the switch is outside the
building, and when in the " safety "
position completely isolates the set from
the aerial and at the same time connects
the down -lead direct to earth. The
action is simple but effective. A hollow
ebonite tube bin. in diameter (outside)
is fitted with a brass spindle divided by
a'i insulating collar in such a manner

..

Section through "Bico " safety lead -in switch. A, aerial terminal; E, earth terminal;
P, plunger ; S, spindle; C, Insulating collar and B the barrel.

that when the spindle is pulled out the

aerial is connected, via a spring -controlled plunger, to the earth lead. On
pushing in the spindle the insulating
collar rides over the plunger and connects
the aerial to that portion of the spindle
tc which the lead to the aerial terminal
of the set is connected.
The aerial down lead is taken to the
terminal which contacts with the plunger,

while the earth lead joins to the terminal
ou the outside end of the tube; a lead
from the " E " terminal of the set goes
to earth in the usual manner.These safety lead -in tubes are available
in three sizes : 7in. long at 3s. 6d., gin.
size costs 4s., and 12in. tubes are 4s. 6d.
The makers are the Burner Insulator
Co., " Bico " Works, 51, Wellington
Street, Woolwich, London, S.E.18.

GRAMOPHONE PICK -UP CHARACTERISTICS.
Methods to be Adopted in Presenting Results of Forthcoming Laboratory Tests.
EADERS will remember that in the special Gramophone
issue of March 6th this year we gave figures for most of
the pick -ups then on the market, showing the voltage
output at a few representative frequencies. While these figures
were useful as an indication of the general character of the
output and as a means of estimating the degree of amplification
required, they were not sufficiently detailed to disclose resonances and, as was mentioned at the time, could not be taken
as a final criterion of performance.
It is now proposed to give complete characteristics plotted
Iron readings taken at small increments of frequency from
100 to 8,000 cycles.
The standard frequency records specially
prepared by the Gramophone Company, Ltd., will be used, and
these will enable readings of output to be obtained at approximately 80 points over the range of frequency already mentioned.
The records provide frequencies down to 25 cycles per second,
but experience shows that it is impracticable to give readings
below 100 cycles. As is well known, the amplitude of the
groove, for a given A.C. output, is nruch greater at low than
at high frequencies; the amplitude is, in fact, inversely proportional to the frequency. In ordinary records it is necessary
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1.- Hypothetical curve of gramophone
-up showing
variation of output in decibels (transmission pick
taking the
output at 1,000 cycles as the standard ofunits)
reference.

to restrict the amplitude of note, holm. nl,out 250 cycles in
order that the vibrations may be contained within the standard
pitch of the groove. In the standard frequency records, however, a special pitch has been employed for the lower frequencies
in order that the correct amplitude may be attained. Only
pick -up devices of special design are able to follow the groove,
and most of the commercial electromagnetiz pick -ups jump the
groove below 100 cycles, some even below 200 or 250 cycles.
While every effort has been made in preparing the standard
records to obtain strict proportionality between amplitude and
frequency, it is only to be expected that slight discrepancies
have crept in. These deviations from the correct amplitude
have been carefully measured and tabulated by the Gramophone
Company. The amplitude of the 1,000 -cycle note has been
taken as the basis of comparison, and differences in the output
at other frequencies have been expressed in decibels i (transmission units). This suggests a very convenient method of
plotting the pick -up characteristic.
If we take the voltage output from the pick-up at 1,000 cycles
as our standard and express the outputs at all the other frequencies as differences (either positive or negative) in decibels
from the 1,000 -cycle standard, it is quite a simple matter to
correct for discrepancies in the records merely by adding or

subtracting the correction factors supplied with the records.
The curve would then take the form shown in Fig. 1. It will
be observed that the zero line passes through the curve at
1,000 cycles, and that where the curve appears above the zero
line an increase of output above normal is indicated.
Unfortunately this method of presentation does not give any
indication of the absolute value of the voltage output, but it
has many points in its favour. For instance, we know that
the ear is incapable of detecting differences of sound intensity
of less than 2 decibels. Thus, if we cover the general trend
of the curve with a band 2 decibels wide, small irregularities
due to minor resonance will pass undetected by the ear, provided they fall within the limits of the 2-decibel band.

Fig.

B

Ij

For a full discussion of this unit see the note on page

July 44th issue.
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Gramophone Pick -up Characteristics.The output from the ideal pick -up should fall within the
limits of this band from about 250 to 4,000 cycles. Below 250
an increase in the output is desirable to compensate for the
restricted amplitude of low notes in the average record. Up
to 4,000 cycles we are concerned with the fundamental frequencies of musical instruments, and it is essential that the
trend of the curve up to this point should be horizontal. The
region above 4,000 cycles is responsible for the overtones, and
consequently the timbre of the fundamentals lower down the
frequency scale. Assuming a perfect amplifier, it would seem
desirable for the curve to continue horizontally to the upper
limit of frequency. Many practical amplifiers suffer from
high -note loss, so that a slight upward trend above 4,000 cycles
would seem to be indicated. Few electromagnetic pick -ups,
however, are capable of producing this increase at high frequencies, and here it would seem necessary to modify the
amplifier to suit the pick -up.
When the curve is plotted with output voltage against frequency, the irregularities are exaggerated, as will be seen by
comparing Fig. 2 with Fig. 1. The general forni of the curve
is, however, the sanie, and it is possible to estimate the performance by inspection, bearing in mind that a change in
output of 25 per cent. is approximately equivalent to 2 decibels.
After careful consideration we have decided that the voltage
output curve is the more useful of the two methods of presenting the results. The R.M.S. voltage at the terminals of
the pick -up is a tangible quantity which can be visualised by
the beginner as well as the expert, and useful information can
be obtained with regard to the type of valve and grid bias to
be used in the first stage of the amplifier. Those who prefer
to work with the decibel unit can easily convert the voltage
where D= output
readings by using the formula D =20 log
any
given frequency,
at
output
voltage
V=
difference in decibels,
and V,,,,= volta .ge output at 1.000 cycles.

V,

The voltage curves form a fairly reliable guide to the grid
bias required for the first amplifier valve. For instance, let
us suppose that the highest point of the curve is 2.0 volts
R.M.S. The pe' k value of the voltage will therefore be
volts.
2 x V2.2.83, which must be covered by a bias of
Actually the general level of the output from the average record
is about half that of the standard frequency records, but in
view of the presence of peaks and transients it is best to take
the amplitude of the frequency records as the basis for estimating the grid bias.
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Fig. 2.-Curve showing variation of output voltage with frequency.
The readings correspond with the curve of Fig. t, but it will be
observed that the peaks are more pronounced.
The level of the output is governed to a certain extent Ly
the type of needle employed in the pick -up. Unless otherwise
stated, the voltage readings for 'the curve will be taken with
a Tungstyle needle, and a few readings With other needles may
be given in order to demonstrate the effect on the output.
The series will be inaugurated in the " Laboratory Tests "
section next week with the B.T.H. pick -up.

SCREEN -GRID MODULATED C.W. WAVEMETER.
The McLachlan Wavemeter in which the Calibration is Independent of the Valve.
THE steady demand for long range
receivers shows that the fascination
J1
in trying to identify foreign stations

is not waning. How many listeners have
a knowledge of more than one or two

foreign languages? Yet how many are
prepared to guarantee the identity of a
station basing their statement on mere

grid valve. In the anode circuit a coil
and variable condenser toned to the radio
frequency- are connected in series with a
suitably proportioned audio- frequency circuit. two different oscillations are generated and a tuning note is radiated, i.e.,
the instrument is a miniature broadcasting station.
The tuning note is heard in the loud
speaker so that a receiver can be accurately tuned to any wavelength without
the aid of an incoming transmission.
This instrument has the great advantage
that the calibration is independent of the
valve, and furthermore neither reaction
coil nor heterodyne oscillator are required. The meter can also be used to
heterodyne an incoming carrier, zero beat
being obtained when the musical note is
purest.

rent for the screened valve can be derived
from the batteries feeding the receiver.
The instrument is supplied with three
coils and three calibration charts embracing the band from 100 to 1,600 kilocycles
(3,000 to 180 metres), and sells at
£4 15s. (screen -grid valve extra).
,

.

1

Sharp Tuning.
The wavemeter is extremely

compact-

The modulated wavemeter
under review affords a ready means of
either identifying unknown stations or
finding the correct setting on a receiver
for the reception of a distant station the
wavelength of which is known.
This wavemeter operates on a new principle, use being made of the itsberent
negative resistance property of the screen-

peculation

When tested we found that the tuning
of the wavemeter was sharp, and that no
frequency- change took place when the
anode voltage was varied between 30 and
70. while maintaining the screen at 100
volts.
A two -volt screened valve was
used and a variation of filament volts between 1.9 and 2.1 caused a negligible
change in frequency.
Thus the contention that the calibration is independent
valve
is
of the
well borne out in practice. The plate, screen and filament cur-

-an interior view.
Those desiring an instrument designed
along these lines but of great accuracy
for precision measurements can obtain
special valves in which the anode -toscreen -grid capacity has been reduced
from the usual 10 or 12 µµF to about
3 tt F. The makers of the wavemeter are
Messrs. H. \V. Sullivan. Ltd., Leo Street,
Peckham, London, S.E.15.
B 16
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Problems of an Overstocked Waveband.
By J. GODCHAUX ABRAHAMS.
TO -DAY, if we examine a list of European broad- calculations made to warrant
the erection of extra stacasting stations, we find that, excluding Russia,
tions once an initial broadcasting service had been
they have reached a total number of close on two established?
hundred transmitters. In view of the fact that the
The writer has prepared a tabular survey of the
wavebands allowed to broadcasting are strictly limited, European broadcasting
which will show at a
and cannot comfortably include all these stations, is it glance the relative areassystems,
of the various states in thousurprising that the average amateur, when endeavouring sands of square miles, the
number of transmitters
to tune -in individual transmissions, should often find actually in operation, the
exclusive wavelengths inhimself confronted with
dividually allotted to the
an unpleasant mixture of
respective countries,

acheterodyne whistles and
cording to the latest Plan
Is your set entirely to blame when an attempt to tune -in foreign
groans, or a background
de Prague, and, finally
stations brings in an unsolicited chorus of shrieks and groans?
of insistent morse?
(where the information is
The author of this article would say °No," contending that the
It seems probable that
available), the
European ether is overstocked with stations and that the efforts
the wavelength shuffling
of registered listeners to
made by the various authorities to distribute wavelengths evenly
to which the authorities
total population.
over the available band have led to the preferential treatment of
have resorted at the
What are the factors to
certain countries, with results which can benefit none.
Geneva, Brussels and
be taken into consideration
Prague Conferences can
if
claims put forward
prove but a feeble attempt to alleviate a painful situa- by a country for the erection ofthetransmitters
are to be
tion which must needs grow worse as further stations
judged on their merits? If a satisfactory verdict is to
are erected, or, alternately, as the power of some of be given, we -must study the
area of the state, its total
the transmitters is increased. Although much has been
population, and its actual requirements in respect to a
written with regard to the minimum frequency separa- broadcasting service.
tion necessary to obtain a more or less satisfactory reAdmittedly it is not an easy matter to work merely on
ception of a number of individual transmissions, it has this data, for in certain
instances it may be necessary
never been made clear for what reason the stations in to make special concessions,
inasmuch as, although a
Europe have gradually reached so high a number. Was particular country, according to
this step justified in all countries? On what basis were entitled only to a small number these factors, would be
of stations, th'e question
,
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mitters, but only two exclusive wavelengths have been
allotted to her. Yet her percentage of registered licence
sion. Belgium, for instance, possessing some seven and holders reaches the astonishing figure of 5.7.
If we turn to Poland, we find that, although she
a half million souls, and covering an area roughly equal
to that of Yorkshire, is endowed at present with six now has five stations working for a population of
broadcasting stations (of which one only can be officially twenty -seven millions, eight exclusive waves have fallen
recognised) and has been allocated three exclusive wave- to her share ; yet only 0.7 per cent. of her inhabitants
are interested in radio programmes
lengths ; yet, if statistics are to be believed, the country
In passing, it may be mentioned that of all European
boasts of 2.6 registered listeners per one hundred head
The reorganisation of Belgium's broad- countries Denmark is the one which has shown the
of population
casting system under State control will give her one most enthusiasm for broadcasting, for, with a population of about three millions spread over an area of
dual- and one single -wave station to enable broadcasts
approximately
fifteen thousand square miles, 7.6 per
the
German,
and
Flemish
in
French,
to be carried out
last -named language for the sole benefit of a limited cent. of the inhabitants are registered licence holders.
At the Prague Conference
number of listeners in the
Denmark secured two excluEupen and Malmedy disEUROPEAN STATES.
sive wavelengths ; but, as
tricts, forcibly ceded to her
the slogan adopted there is
Exclusive.
Per, e ntage
App. Area
by Germany at the end of
ill 1,000 sq. Transmitters 11'1.s (Prague of Licences to
Corxrev.
" fewer stations, higher
Plan).
Population.
the Great War. The case
Working.
Miles.
it seems that, ih
power,"
of Belgium is cited as an
5.7
2
31.75
Austria
one country at least, a solu2.6
6
3
11.5
Belgium
example ; here the claim to
49
Bulgaria ....
tion has been found to the
1.9
4
5 (plus
a third exclusive wave54.5
Czecho -Slovakia.
shared)
problem of giving everyone
length is but weakly justi2
7.6
15
2
Denmark ...
L1
an efficient service.
18
Esthonia
fied.'
2.2
5
3
150
Finland
The more the table is
2.3
27
213
Geological conditions also
France
13 (plus
4:6
28
182.2
Germany
the more difficult is
studied
may alter our basic factors,
shared and
four on loin)
it to understand on what
as in the case of SwitzerGreat Britain and
basis the distribution of
6.0
10 (plus
20
95
land, where high mountains
N. Ireland
free)
wavelengths was carried
considerably restrict the
1
40
-Greece
2 (plus
1.7
2
12.8
out, for there seems little
Holland
range of the transmitters.
borrowed)
doubt that some countries
2.0
2
36
Here we register a populaHungary
Shared
l
41
Iceland
have received preferential
tion of four million people
0.8
2
2
26.5
Irish Free State.
7
0.1
6
120
treatment.
Italy
in an area of approximately
3
3 (plus 1
24.8
Jugo- Slavia
Take France, a newcomer
shared)
The
1,60o square miles.
1.2
1
41
Latvia
to the European Broadcastproposed reorganised sys0.6
Taken from
20
Lithuania
upper band
ing Union, which may now
tem calls for two high 1
1
1
Luxembourg
dispose of sixteen exclusive
2.4
5
10
124
Norway
power transmitters at Sur0.7
8
150
5
Poland
wavelengths, whereas Italy,
see and Moudon, and a
1
1
Portugal
55.5
0.2
3
160
Roumania
not far short in population,
series of smaller stations
0.1
21
00 (roughly)
1,492
Russia
is allotted only seven
0.5
9
197
Spain
(Basle, Berne, Lausanne,
6.6
6
30
173
Sweden
Moreover, the grievances
Zurich, and Geneva), to
1.9
5
5
16
Switzerland
Shared
Turkey
10
expressed by Dutch liswhich are to be added reteners would appear to be
Except where otherwise stated, the above table does not ake into 0011lays at Olten, St. Gall,
sideration wavelengths which are common to two or more countries. It
justified, for to Holland the
PosSitten, and Chur.
Rabat
stations
Algiers,
as
such
extra
-European
should also be noted that
and Angora do not appear in the Prague list.
authorities have allotted
sibly for the benefit of the
two wavelengths, namely,
Tessin district, in which the
inhabitants speak only Italian, a further station will be 1,875 metres, to replace the nominal 1,852 metres
hitherto used by Huizen, and 298 metres in the
erected at Locarno, Lugano or Bellinzona.
Huizen is a comparatively new
middle waveband.'
Surprising Figures
arrival on the ether ; not only was it erected several
The latest statistics show that broadcasting in Swit- years after Hilversum had organised a regular broadzerland has appealed to only 1.9 per cent. of the total casting service, but it was originally destined to work
population.
Observe, however, that five exclusive on short waves. What, then, must become of Hilverwavelengths have been granted to that country : it is sum if it is no longer allowed to operate on 1,071 metres,
apparent that a number of transmitters will be corn - seeing that this wavelength has been given to Norway?
pelled to share waves.
Is Hilversum to be closed down, or must her transAustria, on the other hand, as the table shows, is
almost three times the size of Belgium, and her popuThe Dutch Ministry of Transport has allocated the wavelength
lation is over six millions she possesses five trans- of 1,876 metres (allotted to Holland) to the Huizen transmitter, and
The Glut in the Ether.

of diverse languages would necessarily influence a deci-
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and 298 metres to the Hilversum transmitter. As 1,071
metres has been given by the Plan de Prague to Norway, from
January I, 1930, Holland will lose this wavelength. The arrange.
meats regarding the use of the two Dutch stations by the various
programme associations do not concern this article.
1,071

Since this article was written the National scheme has been
rejected by the Belgian Parliament, and for the present no reorganication can take place. Belgium, therefore, has withdrawn its
request for the third exclusive wavelength. -[ED.]
I
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owners. Generally speaking, it will be found that the
more primitive receiver is found only in densely populated cities in close proximity to a broadcasting station.
If all classes of the community are to be satisfied,
we have but two alternatives ; either it is necessary to
install a large number of relay stations of strictly limited
power for the use of listeners who will not forgo their
small crystal sets, or two or three super-power trans"Pioneer " Prerogatives.
mitters must be erected to radiate programmes which
With regard to Great Britain and Germany, the only can be received at much greater distances by owners of
conclusion to be drawn is that, as these countries were more expensive valve apparatus.
pioneers of broadcasting in Europe, and obviously,
It would seem that the only way in which European
first in the field, they were given every opportunity
broadcasting can be extricated from its present congested
of choosing both the number and position of wavelengths state is by a drastic pruning of what can be termed
desired. It is true that both countries have made con- unnecessary growths ; the number of transmitters poscessions as and when they were needed for the benefit sessed by individual states must be reduced to reasonof Continental countries generally, but the number of
able proportions commensurate with the service they are
exclusives retained by these
called upon to give to their
two "` pioneers " still seems
listening population.
out of proportion to their
Practical experiments in
requirements. Can it be
Germany and Great Britain
that their demands are
show that several low-power
based on the assumption
relay stations can be made
that the bulk of listeners
to work on a common
still own simple crystal sets
wavelength, providing their
capable only of receiving
frequency can be accu18-cal
transmissions?
It
rately maintained, without
would be difficult to obtain
any risk of mutual interferaccurate statistics in Great
ence.
If, therefore, the
Britain to -day regarding
need for a relatively large
the increased use of valve
number of small transreceivers, for our licences
mitters actually exists in a
from the outset have made
country, more use should be
no distinction as to the class
made of the onde comof apparatus installed by
mune, the stations taking
the listener. It may be astheir programme from a
sumed, however, that the
central studio which, for
steady growth in the numobvious reasons, would in
ber of valve receivers sold
most instances be situated
monthly indicates that the'
ill the capital.
Such remore primitive crystal is
organisation of the broadbeing replaced. Also, the
casting system in many
considerable increase in the
lands would release a correpopularity of multi-valve
sponding number of excluOF THE TWO HUNDRED. Breslau. a well- kno%cn German
portable receivers in most ONE
sive waves, and by so
broadcaster operating with 4 kW. on a wavelength of 253 metres.
European countries demondoing might permit a
strates that the average wireless enthusiast is not greater frequency difference between higher- powered
content to derive all his programmes from the local stations, and thus reduce the interference trouble.
station. This being the case (and trade figures unThis step, in conjunction with the weeding -out of
doubtedly supply the necessary confirmation), the more superfluous units, would lead to a healthier condition
extended use of valve sets has enlarged the effective of the European ether.
working range of broadcast transmitters, which are then
able to cover districts beyond those for which they were
NEXT WEEK'S ISSUE
primarily erected. Moreover, the extra energy with
vhich some of these reconstructed transmitters have been
will contain constructional details of a High
endowed has also added to their efficiency, and without
Tension eliminator for D.C. mains, in which a
doubt, if a careful revision were made, based on the new
special filter circuit is employed. The unit
conditions, it would be found that a number of stations
will meet the requirements of those having ;_,
in many countries may be considered superfluous.
4= or 5 =valve sets and will deliver a current
As improvements in both radio circuits and valves
have been made, so the smaller and more convenient
quite free of ripple even from the " roughest "
frame aerial has gradually replaced the unsightly outside
of mains.
" clothes-line," again reducing the number of crystal
missions be buried in the full -to- overflowing medium
broadcast band, namely, on 298 metres? The Dutchmen consider that their plea of unfairness is justified,
inasmuch as the Plan de Prague has comfortably
housed Kalundborg, which, again, is of comparatively
recent establishment.
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By Onr Special Correspondent.

Tatsfield Receiving Station.
A few weeks ago I said that the new
B.B.C. receiving* station at Tatsfield
might be ready this month, but now learn
that it will not be brought into service
until the middle of September, when all
the gear at present used at Keston will
he transferred to Tatsfield- broomstick
aerial and all.

0000

Also Brookman's Park.
I should not be surprised

if

the

regional station at Brookman's Park is
radiating a regular service about the same
time, and it will probably have a fairly
smooth passage for two or three months
until the twin -wave transmitter is brought
into service, when troubles may arise for
a time. So complicated has become the
aerial system of suburban villadom that
some of us are likely to be more or less
incommoded by a next -door neighbour
who is not content to settle down to one
or other of the programmes for any
length of time, but restlessly switches
from one to the other every two minutes.

persons dangerously ill -only broadcast
when illness has been confirmed by the
medical authority attending the case and
after all Other means of communication
have failed.
These' hard facts rather mercilessly
destroy the romance of the " missing
uncle."

0000

Western Regional Station.
Our Celtic compatriots of the Principality of Wales are already impatiently
demanding a regional station for themselves, but. I fear they must await their
turn, and even then will probably
have to share the Western station with
their neighbours in Somerset, Devon and
I understand that this is
Cornwall.

0000

The Footpath Story.
While on the subject of Brookman's
Park, I understand that a lot of ink has
been spilt unnecessarily on the subject of
the alleged closing of a certain footpath
near the new station. The facts of the
case appear t6 be that the B.B.C. is
making a new concreted path for the
benefit of foot passengers, but the old
short cut remains open to those who wish
to save about four yards and do not object
to mod On wet days.

:-

given precedence.

0000

The Northern Station, a Correction.
.A correspondent in the Huclalersfarld
Examiner takes me to task and corrects
the pronunciation, given in these notes on
August 7th, for Slaithwaite which, be
says, should be " Slawit " and not
" Slewitt." I accept the correction with
thanks, the more so as his letter drew
from another correspondent the story of
a Collie Valley manufacturer who was endeavouring to impress on an incredulous
fellow -traveller from London to Huddersfield the correct pronunciation of the
locality. " Well," said he, " when we
get there I will ask the porter, and you
will hear for yourself." On arriving he
called to the porter, saying, " Hey,
porter, what station is this? " The porter
replied. with a merry twinkle in his
eye and to the discomfiture of the questioner, -' Why, damn thee Joss, tha
knows!
'

0 0 0 0

0000

The S.O.S. Season.
Some amusing stories are going around
about the sudden increase in S.O.S. broadcasts, and provincial journals have been
indulging in flights of imagination. One
writer, referring to this subject, cites a
case of a " straying uncle " who was
" tracked down to the Norfolk Broads in
less than half an hour " and " returned
in time to assist at a family wedding,
resigned but a little sad."
In case listeners should think that any
wandering uncle'can be found in this way
it may be as well to state that the only
circumstances in which S.O.S. calls are
undertaken by the B.B.C. are
(1) Missing persons -only broadcast at
the request of the police.
(2) Messages to trace relatives of

fourth on the list of projected regional
stations. The original order proposed
was, Northern England, Southern England, Scotland and the West, arranged as
far as possible to satisfy the needs of the
greatest number of listeners in the
shortest. possible time, but as those in the
South suffered more from interruption by
ships' traffic in the Channel the southern
station was considered more urgent than
that in the North of England, and was

The masts and aerial system of the
Danish broadcasting station at Kalundborg, from which the Copenhagen programmes are broadcast on a wavelength
of 1,153

metres.

Talks for the Coming Season.
One or two new features will appear in
the Talks which the B.B.C. is now
arranging for the months of September to
December. The tendency of the times
under the general title of " Points of
View " should lead to some witty comments by such eminent speakers as Dean
Inge, Sir Oliver Lodge, Mr. H. G. Wells,
Prof. Haldane, and i\Ir. G. Lowe
Dickinson, the author of " A Modern
Symposium."
Another series, on the lines of " My
Day's Work " which was broadcast some
time ago, will be entitled " While London
Sleeps." These are to be given by night
workers such as a journalist, a river
policeman, a Covent Garden porter, and
A series of
a coffee -stall proprietor..
portraits of personalities, real and
Bio" Miniature
imaginary, called
graphies " are also contemplated, the
contributors including André 1ulourois,
Virginia Woolf, and Harold Nicolson.
B
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Without an Aerial

-

With an Aerial

An Ideal Set

for the

Long range

Flat Dweller.

Receiver.

Compactness and Elaborate Screening.
The All-electric Screened Grid Three is really a dual purpose receiver. It can be used without an aerial
for the B.B.C. transmissions, and, as such, may be
regarded as an ideal instrument for the flat dweller.
Provision is made, however, for the attachment of an
outside aerial, and when this is done the receiver is
at once converted into an instrument of exceptional
power and range. Having regard to the fact that the
equipment includes a battery eliminator the dimensions
of the cabinet are extraordinarily compact. Measuring
only I24in. x i6 ¡in. x i5in. the set can be transported
from room to room and used wherever a lighting or
power point is available.
Compactness, however, calls for a careful layout of
components, and in the R.I. set there is an elaborate
system of screening which effectively suppresses any
tendency to instability. The whole of the detector stage

`'

-

Sensitive

A

HEN indirectly heated A.C. valves, and, in
particular, the AC / S screen-grid valves, made
their first appearance it was realised that their
effect on domestic receiver design would be nothing
less than revolutionary. In the first place, they offer
a complete solution of the problem of battery maintenance, and, secondly, their amplifying efficiency is such
that a single stage, either of H.F. or L.F., is more than
equal to the two -stage H.F. and L.F. amplifiers hitherto
found to be necessary for long- distance or frame -aerial
reception.
Messrs. Radio Instruments, Ltd., have not only
realised the potentialities of these new valves, but have
already produced a complete design for the coming
season in which the many problems peculiar to these
valves have been successfully solved.

13
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is enclosed in a

copper box surmounted by a detachable aluminium cover plate. The L.F. valve, though
not the output transformer, is also housed in this corn partment, both valves being removable through holes
in the aluminium plate. The aerial circuit and screen grid valve are mounted outside the copper screening
box, but are sheltered by the aluminium top plate
which covers the whole area of the inside of the set.
The AC /S valve projects through a hole cut in the top
plate and is completely enclosed by a detachable flanged
cover. The aluminium cover plate is held down by
quickly detachable scscws giving easy access to the
interior of the screening box. Valves can be changed,
however, without disturbing any part of the screening
other than the flanged cover over the AC /S valve.
It is interesting to ndte that no attempt has been
made to avoid capacity coupling between the aerial
and loud speaker circuits. Indeed, coupling has been
deliberately introduced in order to take advantage of
the loud speaker leads as a short antenna when working
without an outdoor aerial. That this arrangement does
not produce instability is a tribute to the manner in
which H.F. currents have been kept under control after
the detector stage.
The simple but effective parallel -feed tuned grid circuit
is used to couple the H.F. valve to the detector. The
H.F. choke used in the anode circuit of the screen grid valve is the R.I. Dual Astatic Choke which was
specially developed for use in this type of circuit. It
has the special merit of being free from absorption
bands on the lower broadcast wavelengths.
The tuning condensers of the aerial and H.F. circuits
are mechanically coupled, giving one main tuning
control. A small compensating condenser is provided
as an auxiliary control to bring the two circuits exactly
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are in all five knobs on the front panel) tuning is not
R.I. All- electric S.G. Three.
a difficult process. Once the function of the controls
Considerable
range.
tuning
in step at any part of the
attention has been given to the question of aerial has been mastered from the instructions their manipulaThe reaction control is
coupling, and a method has been developed which tion becomes instinctive.
enables any aerial or no aerial at all to be used without smooth and free from backlash, and maintains its setthrowing the difference between the
tuned circuits outside the range of correction of the compensating condenser.
Leaky grid detection is employed,
and reaction is applied to the tuned
grid circuit through the usual combination of magnetic and capacity
coupling.
The deteçtor, is an AC /G
valve, and is coupled to the AC /R
output valve through an R.I.
'
Hypermu " transformer. The loud
speaker is fed through an output trans former.
Effective 'Ripple Filter.
There is abundant proof that considerable time has been devoted to the
development of this circuit. As evidence in support of this we would
mention that grid bias is derived from
the H.T. circuit by means of resistances
connected between the valve cathodes.
This somewhat difficult problem has
been successfully solved, and the set
performs with a negligible trace of
hum, quite inaudible during reception.
Interior of the screening box with aluminium top plate removed.
The elimination of the grid bias battery
greatly simplifies the maintenance
problem and limits replacements to the valves, which ting over large sections of the dial both on long and
short waves. The main tuning control has just the right
should function without attention for years.
reduction gearing, and the compensating condenser
only
it
is
itself,
mains
unit
In connection with the
necessary to mention that the smoothing condensers covers all settings of the main tuning control irreare much above the usual size. Regulation porcelain spective of the type of aerial employed.
The high quality of reproduction and low level of
fuses are fitted in each main lead, and a- quick -break
residual
mains hum create at once a favourable imof
the
side
in
-hand
the "right
porcelain switch is fitted
cabinet. Adequate ventilation is provided by the per - pression on first switching on the set. No doubt the
forated back of the cabinet. The rectifier is a half - use of only a single stage of L.F. amplification contributes largely to the high standard of quality
wave SP4iU valve.
obtained. The volume available is sufficient to work
of
controls
(there
multiplicity
In spite of the apparent
any of the more efficient moving -coil loud speakers,
and, in order to do justice to the quality to be obtained
from this receiver, a loud speaker of this type is to be
recommended.
Tests of range and selectivity were carried out 20
miles north of London, the receiver being first of all
No
tried out without any external aerial system.
difficulty was experienced in tuning -in 2L0, 5GB and
two foreign transmissions at good loud speaker strength
on the lower waveband, while at least eight other
stations were also picked up, though at a somewhat
On long waves, Radio Paris,
lower volume level.
Königswusterhausen, 5XX, Eiffel Tower and Hilversum
were well received, and no difficulty was experienced
in separating the first three of these stations. In our
opinion the selectivity without an aerial will be more
than sufficient to give adequate separation of the
alternative programmes from Brookmans Park when
The valves are readily accessible, the H.F. valve being
that station comes into operation.
screened by a detachable metal cover.
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R.I. All-electric S.G. Three.
When an aerial is connected to the set the selectivity
suffers to a certain extent, probably on account of the

requires, and some of this can be well spared in the
interest of selectivity. The obvious solution is to reduce
the length of aerial until a compromise is reached
special aerial circuit connections which have been which satisfies local conditions.
adopted. Whatever the cause, the background from
It is, however, as a self- contained receiver, without
Daventry 5XX, with a 4oft. aerial, extended zo degrees external aerial or earth,
that the All- electric Screened
on either side of its normal setting, and involved both Grid Three earns special commendation.
Königswusterhausen and Radio Paris. On the short is good, the set can be moved from roomThe quality
waves, 5GB spread 8 to io degrees, and 2L0 six and there are no batteries to maintain, to room,
while the
degrees, but the range was phenomenal. No attempt sensitivity and selectivity are sufficient
to
guarantee
was made to count the stations received on the lower several alternative programmes
at
all times.
waveband, and it is no exaggeration to say that it
The makers are Messrs. Radio Instruments, Ltd.,
was impossible to tune to any part of the dial without 12, Hyde Street, New Oxford Street,
London, W.C.i,
encountering a station.
With an efficient outdoor and the price of the receiver, inclusive of all valves
aerial there is more sensitivity than the average man and royalties, is X30.

CORRESPONDENCE.
The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence shou:d be addressed to the Editor, "The Wireless World," Dorset House, Tudor Street, E.C.4, and
must be accompanied by the writer's name and address.

AMATEUR STATUS.
Sir, -May I please be allowed to join myself with the expressions of opinion of " An Observer " appearing in this
week's Wireless World?
I, as one of the old officials of the Incorporated Radio Society
of Great Britain, feel that the amateur has only himself to
praise or blame for his present position.
- Anybody listening to many amateurs' transmitters cannot
fail to be impressed with the fact that many of them are of
the " change the needle o.m." type. Others are obviously
merely sending calls in the hopes of collecting those foolish
()SL cards. The cards in question are harmless enough, but
when the collector is known to have applied for and obtained
his licence on the grounds of experiment, it is small wonder
that the status of the amateur is harmed by this practice.
Another point is that some of them do not even observe
the regulations under which they hold the licence. A case in
point is that of the transmitter beard less than four weeks
ago, who said over the ether that he had not a wavemeter. As
a matter of fact, he was off the amateur band of wavelengths
and apparently did not know it, and had not the means of
ascertaining his position. His correspondent did not enlighten
him, so presumably he also was working by guesswork.
The recently published letter of Mr. Bevan Swift makes clear
the part taken by the amateur or his representatives in concluding the agreement under which transmitting licences are now
granted. I remember full well that the R.S.G.B. got all that
could be had from the Postmaster- General. I also recollect that
that Department was very attentive and courteous in its dealings
with the R.S.G.B. It seems clear that no further facilities could
be obtained without interfering with other and perhaps more
important services. If the amateur treats his hard- earned concessions so lightly he can hardly expect to improve his position
in the future.
To get back to the original point under discussion, it seems
that the R.S.G.B. is being criticised by a few who. for various
reasons, are not satisfied with their facilities. To do this in
the public Press is an admission of a lack of esprit de corps
which is deplorable. If the amateur hopes to improve his
status and gain additional facilities, the pleas of the QSL
collectors and those who want radio purely as a " lark " must
he disregarded. The amateur has in the past done splendid
work on the rocky path of pioneering.
The pioneer days are
over and we know to whom the credit for good work is due.
Increased knowledge and everyday application of high frequency work makes the way of the amateur more exact and
demands more of him than it used to do. If be wishes the word
B

amateur to mean the same as it did he must keep pace with
the tines.
There is no reason why amateurs should not still consist of
a body of enthusiastic, keen and jolly companions with wireless
as the binding material, but to me it seems that public outpouring of criticism against the parent society and incidentally
the oldest wireless society in the world, cannot assist him
to attain this end.
ASHTON J. COOPER.
Ilford, Essex.
.

Sir.-May I be permitted to comment upon the question of
amateur status? Your leading article in July 24th issue seems
to imply that the Radio Society of Great Britain should still
be considered as the premier organisation for the amateur. This
raises a rather awkward situation. The Association of British
Radio Societies, as Mr. Gill, the secretary, and Mr. Hartley
said in their correspondence to you, published on July 17th,
,came into being due to lack of policy of the R.S.G.B., since
which time the Association has acquired a very large membership, and without taking too much credit for the Association,
I submit that they have done rhany things for the amateur,
and taken up the cudgels on the amateurs' behalf very effectively with the authorities. At the same time I do appreciate
the possibility of amalgamation and unity in the organisations
existing for the benefit of the amateur.
If the R.S.G.B. would realise that the majority of their
membership, and, if I may say so, the stout props of their
organisation, are in the provinces, and will decentralise sufficiently to give the lie to the feeling that the R.S.G.B. is still
the London Wireless Society, there would be no question of
opposition. I say if they would do this guardedly, because.
candidly, I think it impossible. They also think this, and
came to the conclusion some seven years ago when they instigated the grouping system whereby local organisations banded
together, and were self -governed, but were to rely upon the -.
parent organisation for advice and help.
You have received letters from various people pointing out
that this advice and help was not forthcoming in fact, opposition was created. May I take you back to the time the
Manchester Radio Scientific Society established an experimental
station? Several genuine experiments were carried out with
microphone and amplifies-s. These experiments were cut short
due to the interference of the P.M.G., and although the
R.S.G.B, were advised of the position they flatly refused to
give any assistance, and I believe an important member of
the ILS.G.B. was more or less responsible for the P.M.G.
inflicting impossible restrictions on the Society in question.
;
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The Association of British Radio Societies does intend to
contest every injustice inflicted on the amateur movement, and
is trying its best to live up to its national title, and is ready
at any time to sink its own individuality, I am sure, into
any organisation which can be created for the benefit of the
amateur in general, but as it would appear that the A.B.R.S.
have a greater membership than the R.S.G.B. it does not
appear reasonable to expect the A.B.R.S. to give all up to an
organisation which has already proved and admitted failure
to provide for the amateur movement.
Might I suggest that, through your paper on some suitable
occasion, such as I think, the Manchester Wireless Exhibition,
a conference is organised at which the whole of these matters
may be thrashed out. For your information I may tell you
that the annual general meeting of the A.B.R.S. is being
arranged to take place during the Manchester Wireless Exhibition, and a programme of events such as the annual dinner,
visits to various works, and places of interest are being
arranged. It occurs to me that, with the aid of your journal,
this might be made the occasion for a national conference,
attended by all the organisations with the power to agree to
any scheme most suitable to the majority. The Association of
British Radio Societies, I feel sure, will be only too pleased
to co-operate in any scheme for the benefit of the whole.
J. E. KEMP, Chairman,
Manchester.
The Association of British Radio Societies.

-I

hope that the subject of amateur status, so ably
Sir,
championed in your editorial columns, will provide thought for
British transmitters, and that some effort will be made to
free us from many of the restrictions now in force.
I am sorry to see that the A.B.R.S. is taking advantage
of this opportunity to do some propaganda work for their
organisation, and, what is not in the amateur spirit, some
propaganda against the R.S.G.B.
I have been an active transmitter since 1925, but such is
my ignorance that I had never previously heard of the
A.B.R.S., and, judging from the spirit of their official letter,
I am not likely to join.
" Fed -up G Ham " sums the position up very nicely, but
I cannot allow Mr. Jamison's letter to pass without a comment. He does not tell the whole story of his relations with
the R.S.G.B. Sufficient is it to say that Mr. Jamison appealed
to the Radio Transmitters' Union (N. Ireland) for support
in his dealings with the R.S.G.B , and his fellow transmitters,
after considering the case, did not give their support. Mr.
Jamison has resigned from the R.T.U.
If amateurs are -to improve their status they will need to
be a united body and speak with one voice. They are too
few to have several strong societies, apart altogether from the
undesirability of such a condition in amateur radio.
The R.S.G.B. is not perfect ; but, in my opinion, it has
done great work for British amateur transmitters, and is the
recognised national Society. As such, it is the obvious medium
for any organised, effort to improve the amateur status, and I
have always had consideration and courtesy from the executive
members, of whom I have a very high regard.
In conclusion, may I express my appreciation of the way
The Wireless World is assisting the amateur?
T. P. ALLEN, M.Sc.
Radio GI6YW.
Belfast.

WHAT THE A.R.R.L. THINKS.
a line to offer you our congratulations for your
Sir,
editorial on " Amateur Status " in the issue of July 10th. We
A. L. BUDLONG,
think it very splendid indeed.
Asst. to the Secretary.
The American Radio Relay League,
Hartford, Corn., U.S.A.

Just

ELECTRONIC OR ELECTROLYTIC?
Sir, -We note in a recent letter that readers are invited
to discuss the meaning of electronic and electrolytic action,
and that the Westinghouse metal rectifier is referred to in
connection with this.

As the manufacturers of the Westinghouse metal rectifier

we would like to -give our views on the subject.

Your correspondent states that " an electrolytic action is
This is not in
surely the evidence of an electron flow."
agreement with the usual views, which are that electrolytic
conduction is carried out by the positive and negative charges
on the dissociated ions of the electrolyte travelling through
it in opposite directions from one electrode to the other. The
medium between the electrodes must therefore be a chemical
compound which readily dissociates into electro positive and
electro negative ions, the electric charges on which depend on
the relative numbers of protons and electrons forming them,
i,e., the arrangement of their chemically combined electrons.
Electronic conduction on the other hand means that the
passage of electric current is simply a flow of free or uncombined electrons. The difference between a conductor (metals
in general) and a non -conductor is that the first has in its
molecules free electrons, which do not affect it in a chemical
sense, and which can readily pass from one molecule to the
next and so form a flow of electric current.
In the special case of the thermionic valve there is no conducting medium in the space between the electrodes, but by
heating one of them and applying a P.D. across them the free
electrons in the heated electrode will leave its surface and pass
across to the other, thereby forming a flow of electric current.
The same reasoning appears to apply to the Westinghouse
metal rectifier, with the exception that no heating is necessary,
and accordingly the claim of electronic action as opposed to
electrolytié action would seem to be fully justified and in no
sense confusing.
THE WESTINGHOUSE BRAKE AND SAXBY
SIGNAL CO., LTD.
I H. PETER, General Manager.
.

Sir, -A letter in The Wireless World for August 7th from
Mr. L. Clarke contains a statement which requires some modification.
It was there stated that an electrolytic action was evidence
of an electron flow. Such is certainly not the case. Electrolytic
action is evidence of ionic flow. Free electrons are not involved in the changes inside the cell during, say, the electrolysis of copper sulphate. However, in metallic conduction,
that the phenomenon is due to free electrons and not to ions
is proved by the absence of diffusion of the conductors at the
junction of two dissimilar metals in a circuit carrying a current. When the Westinghouse rectifier is said to be electronic
in action, what is n>eant is that there is no ionic flow across
the oxide- copper junction and therefore no diffusion of the
oxide into the copper or of the copper into the oxide.
Rectification would then be due to the fact that- electrons
either could pass in one direction only, as in the thermionic
valve, or could pass in one direction more easily than in the
opposite. However, I should like to know how it was shown
that the action is electronic rather than electrolytic ; perhaps
some of your readers can supply me with the references:
As far as conduction in crystals goes, there is some evidence
to show that a conversion of ions does occur in a few cases
across the crystal -metal junction. F. LLEWELLYN JONES.
Glamorgan.

TRANSMISSION QUALITY.
Sir.-There is a certain portion of the activities of the
B.B.C. the excellence of which is taken too much for granted.
People talk about the wonderful reproduction of their sets now
that they have installed the latest thing in receiving sets and
loud speakers. But it never seems to occur to such people that.
their set is merely a link in the chain. For if the transmissions of the B.B.C. were not so very nearly perfect it would
be quite impossible to reproduce good speech and music, how.
ever good the amplifier and loud speaker. This fact hardly
seems to be realised at all by a great many people, and I think
it is a fact for which the B.B.C., w__o have spent so much
time and trouble improving their apparatus, should get due
AN APPRECIATIVE LISTENER.
paise.
London. W.2
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SUPPLIES "A FP&E SERVICE
OF TECHNICAL INFORMATION

The Service is subject to the rules of
the Department, which are printed
below; these must be strictly enforced
in the interest of readers themselves.

Fluctuating Eliminator Output.

I gather that the terminal collages

of an
eliminator are always more or less

dependent on the current consumed
by the valves of the receiver. Should
it not be possible so to arrange
matters that the voltage delivered is
practically independent of current
consumption? If so, I should be glad
of a hint as to how this state of affairs
might be realised.
M. V.
It is a fact that the voltage output of
all eliminators is more or less dependent
on load ; in fact, in some of the best
designs, where separate feeds are provided
for the various valves through series resistances, voltage fluctuations are greater
than in the case of comparatively simple
instruments with a potential divider.
An eliminator, either for A.C. or D.C.
mains, can be designed in such a way
that its voltage output is almost unaffected by the load within practical
limits, but such an instrument would be
unduly expensive, and, moreover, it
would be extravagant. This is because
the only practical way of satisfying your
requirements is to feed each terminal
through a potentiometer of such a low
resistance that it consumes a current
many times greater than that taken by
the valve (or valves) fed from it. As
you are probably aware, potentiometer
feed for anode bend detectors and screening grids has been advocated by writers
in this journal; when dealing with low
consumption circuits, it is easy to ensure
that the potentiometer will consume much
more current than the load without
making the device unduly extravagant,
but this is impracticable when arranging
to feed, say, a super -power valve, or even
an ordinary power valve.
Actual Anode Voltage.
11 -ill you please describe a simple method
of measuring the actual voltage on
the anode of the output sale of mg
set? I wish to apply the maximum
voltage permitted by the makers' instructions (150 volts). I am sending
you a circuit diagram of the receiver;

will you please mark on it the con nections of the measuring instrument?
It should perhaps be added that 1
have a combined fLT. -L.T, meter
rated at 200 ohms per volt. A. M.
We see from your circuit that the output valve has a milliammeter permanently
connected in its anode circuit, and that
this valve is provided with a separate
filament rheostat.
This simplifies the
task of taking an actual voltage measureB

A

selection of queries of general
interest is dealt with below, in some
cases at greater length than would be
possible in a letter.

ment. All you have to do is to connect
a voltmeter directly between anode and
negative filament of the valve in the
manner shown in Fig. 1. Previous to
doing this, you should make a note of
the current indicated by the plate mini ammeter under normal working conditions
with full filament brilliancy. When the

its original .and normal reading,
the pressure indicated by the voltwill be that actually on the anode
working conditions -with the voltmeter removed, of course.
In cases where a filament rheostat for
the output valve is not fitted, a variable
resistance may be temporarily connected
in the lead between the set and the positive L.T. accumulator terminal.

0000

deal with motor -boating antl L.F.
oscillation. 1 am told that the addition of a choke filter output arrangement will effect a cure.
Do you
agree?
C. N. L.
This statement is rather too sweeping;
although there can be no doubt that a
properly arranged choke filter device will
reduce the tendency towards L.F. oscillation it cannot be assumed that it will
provide a cure in every case.
we think, however, that you would be
well advised to try it, but you must make
sure that the circuit adopted is that in
which one side of the loud speaker is
connected to " earth." If the trouble is
not cured, we suggest that you write
again, giving details of your set,
.

Fig.

L- Measuring

the voltage actually
applied to an anode.

voltmeter is connected, it will be observed
that the milliammeter reading will increase slightly, due to the presence of a
resistance (that of the voltmeter) in
parallel with the valve. The next step
is to decrease filament emission by operating the rheostat until the milliammeter
RULES.
c single specific point) can be answered. Letters

must be concisely worded and headed " Information Department."
(2.) Queries must be written on one side of
the paper, and diagrams drawn on a separate
sheet. 3 self- addressed stamped envelope must
be enclosed for postal reply.
(3.) Designs or circuit diagrams for complete
receivers cannot be given ; under present -day
conditions fustier cannot be done to questions
of this kind in the course of a letter.
(4.) Practical wiring plans cannot be supplied
or considered.
(5.) Designs for components such as L.F.
chokes, power transformers, etc., cannot be
supplied.
(6.) Queries arising from .he coastr- action or
operation of receivers must be conflnei to constructional sets described in " The Wireless
World " or to standard manufacturers' receivers.
Readers desiring information on matters
beyond the scope of the Information Department are invited to submit suggestions regardi:sg
subjects to be treated in future articles or

paragraphs.

25

OCA-'..itiatei

shows
when
meter
under

A Partial Cure.
Since installing an eliminator for nml/
receiver 1 have been troubled a good

(1.) Only one question (which m st deal with
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Poor H.F. Amplification.
(Referring to previous letter)
. . I'ou
say that my trouble is almost certainty
associated with the H.F. stage; I find
that when the H F. valve is switched
off, signals from the local station which
are normally quite good are almost
completely eliminñted. In fact, as far
as reception of this station is concerned. the valve seems to work quite
well. Do you think that the fact that
its inclusion makes such a great difference to signal strength. is a proof that
the valve and its associated circuits
are free from blame?
R. S. G.
We observe from your address that you
live less than fifteen miles from the London transmitting station ; at this distance
it is quite impossible to form an opinion
as to the effectiveness of an H.F. stage
when. listening to the local signals.
In
any case, your t -st is by no means conclusive, because when the valve filament is
switched off, the detector grid circuit is
more or less isolated from the aerial, being
linked to it only by stray couplings.
The near -by station will provide a more
useful source of testing signals if you use
but a few feet of aerial wire during your
efforts to localise the trouble,

i
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Testing a Two -stage H.F. Amplifier.
The performance of miry two -stage transformer- coupled H.F. amplifier is far
from satisfactory. After haying improved the screening and added decoupling devices, complete stability
has been attained, but .sensitivity is
much less than it should be; judging
`by precious experience, 1 should rate
iL as no better than that of a good
single -stage amplifier. 11 -ill you please
give me a suggestion as to hoax to
proceed in making a stage -by -stage
test, preferably without dismantling
much of the apparatus, as some of
the connections in the screening. boxes
E. A. W.
are not too accessible?
Provided a logical method of procedure
is adapted, there is not much difficulty
in making a thorough test of two H.F.
stages, and you should find it easy enough
to trace the exact cause of the trouble.
first step, we recommend that you
As
should test the second H.F. stage and
the detector ; this can very simply. be
done by disconnecting the first H.F. of
-

ating, signals are pf greatly increased
strength. If they are not, it may safely
be assumed that the fault is located in
the input aerial -grid coupling, the connections to the first valve (but not the
valve itself), or, just possibly, in the
primary winding of the H.F. transformer.
To make a comparative test of the first
H.F. stage as compared with the second,
it will be necessary to break the second
and third grid circuits at the points
marked ï in Fig. 2, and to add bridging
connections as shown in dotted lines.
With this form of connection the second
H.F. valve is completely eliminated, and
a test can be made of the aerial coupling
arrangements, the first H.F. valve, the
first H.F. transformer, and the detector.
It should be added that this last test
is generally unnecessary if the procedure
detailed above has been carried out, and
that it may occasionally give misleading
results unless the necessarily long detector grid circuit leads are carefully
disposed.

the aspect of mi.ximum amplification, and
it is a fact that the realisation of this
ideal must inevitably be accompanied by
some falling -off in selectivity. Unless you
can make your aerial coupling arrangement more selective without impairing its
effectiveness, your only course, we fear,
is gradually to remove primary turns until the best compromise between long
range and freedom from interference is
reached.
0 0 0 0

The Screening Grid Voltage Problem.
a view to making an accurate
measurement of the voltage applied
to the screening grid of my N.Y.
valve front an eliminator, I have
obtained a moving coil voltmeter
rated at 1,000 ohms. per colt. One
would imagine that a ,high -grade instnvument of this sort should give an
accurate reading, but yet it does
not appear to do so.
I have come
to this conclusion because the set
gives definitely better results when
this circuit is fed, as a temporary
measure, front a dry battery. Do
you think that my meter is suitable
for this purpose?
L. W. S.
It is safe to say that no instrument of
the type you are using, however good, is
to be relied upon as an indicator of the
actual voltage applied to the screening
grid
least, unless it is used in a very
special manner. This is because the current consumption is often very low, sometimes falling below that passed even by
a meter of exceptionally high resistance.
For further information on this subject
and for instructions as to how accurate
measurements may be made we would
refer you to an article in our issue of

ipith

-at

January 16th.

Fig. 2.-Stage-by-stage tests of a 2-valve H.F. amplifier.

the anode from its coupling transformer,
and in its place joining an aerial to the
primary winding. If the aerial is of full
size, a small condenser of about 0.0001

mfd. should be interposed.
Under these conditions the set will be
functioning as a single H.F. -det. combination, and the reception of good
signals will indicate that detector and
H.F. valves, and also the second H.F.
transformer, are functioning properly. It
will also be suggested (but not definitely
proved) that the first H.F. transformer
While conducting this test
is correct.
the normal aerial -grid tuned circuit will
not be in operation, and its variable condenser should be set at minimum capacity, or, at any rate, " off tune."
Before proceeding with further tests it
would be wise to interchange the H.F.
valves, noting whether signal strength is
the same when the valve normally used in
the first position is transferred to the
second socket.
As a next step. after having decided
that the second stage is working well,
the aerial should be put back to its normal terminal, and it should be observed
whether, with both H.F. valves oper-

H.F. Transformer Design.
Guided by your recent articles on the subject of H.F. transformer design, I
have rewound the primary of my
interralre coupling in order to match
the comparatively high impedance of
my H.F. valve. Although amplification is distinctly improved, I find
that the setting of the neutralising
condenser does not hold good over the
whole scale.
This is not very serious, as instability is only evident on
the lowest condenser settings;- a more
serious trouble is that selectivity is
appreciably reduced. Will you make
a suggestion as to how this can be
improved?
N. M. D.
Regarding your neutralising difficulties,
it is only to be expected that it will be
more difficult to obtain a balance when
maximum amplification is reached, and we
think that this trouble will easily be overcome by decoupling the circuits, and
possibly by adding a little more screening than is customarily included in a set
of this sort. We can well believe that the
falling-off in selectivity will be more
troublesome; it should be made clear that
the articles dealt with the subject from

Zero Grid Rectification.
Due to the proximity of the transmitter,
wall " local station " set has a large
reserve of amplification,. and in order
to reduce overloading and in an effort
to improve quality, I have fitted a
low- impedance detector valve (anode
bend method). The negative bias for
this valve was set at 9 volts, but
results were not good; I have just

discovered that signals are appreciably
louder when the detector grid circuit
is returned to negative filament-with
the bias battery completely out of
circuit.
I cannot understand why
the detector should rectify best with
no bias, and should appreciate your
comments.
R. W. D.
In the absence of definite information
as to the characteristics of your valve,
we must assume that with 9 volts negative bias it is working more or less on
the straight part of its grid volts /anode
current curve, and consequently there is
little rectification.
When the valve is
operated with a zero grid, considerably
more rectification will be taking place,
due to the effect of grid current. and we
think that this explains your difficulty.
It seems certain that the valve needs considerably more than 9 volts negative for
proper detection.
13
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once wake up to the realisation that a second station
is providing regular alternative programmes for the inhabitants of the London area.
Why all this secrecy and caution in putting the station
into operation ? If the engineering staff were scared lest
the station should prove a failure, then we might understand this reticence, but, knowing the staff, we have no
reason whatever for doubting that the station of their
design will be efficient as a transmitter.
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We know that criticism of the regional scheme has been
very general, but we had come to the conclusion that the
B.B.C. had been able to live down the criticism and had
by now restored the confidence of the public in the
potentialities of the scheme. So far as we ourselves were
concerned, we were content, in view of the assurances
which the B.B.C. had given, to wait for the station to
begin operation rather than to continue any criticism of
a pessimistic nature. Our only criticism had been because we believed that selectivity in excess of that provided by the circuits of practically all crystal sets and
a very large proportion of the valve receivers at present
in use, would be required within a large radius of the
station in order to avoid the " swamping " effect of the
high power of the two transmissions.
We would have thought that the inauguration of
Brookman's Park as the first station of the regional
scheme would have been the occasion for extreme jubilation on the part of the B.B.C., the listeners, and the
wireless industry. We should have expected that the
opening of the station would have provided a first -class
opportunity for publicity for broadcasting generally, and
that the inauguration would have been a ceremonial
affair in keeping with the importance and dignity of the
occasion.
`
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THE B.B.C. "HUSH -HUSH " STATION.
ROOKMAN'S PARK, the firstfruits of Captain

Eckersley's regional scheme, is now ready for
service, and its inauguration should be, for British
broadcasting, the most important event since the establishment of the B.B.C. The regional scheme has now
been a topic of conversation for some two years since
the plan was first put up by Captain Eckersley, and it
can be said that it constitutes the first definite step in the
establishment of a permanent scheme to provide alternative programmes throughout the country. Seeing,
then, that the inauguration of transmissions from this
station is an event of prime importance, why is it that
the B.B.C., in its behaviour with regard to the station,
is acting as if the station were something to be ashamed
of, and to be brought into existence with as little commotion and as much secrecy as the B.B.C. can ensure? No
definite date is given, we are told, for the station to
commence work, but it is hinted that the station will
gradually slide into use so that the, public will all at
B5

Make the most of it.

It is not now too Iate for the B.B.C. to revise its
plans for the opening of Brookman's Park, and we would
urge the Corporation to consider the advisability of abandoning the " Hush -Hush " policy with regard to the
commencement of the Brookman's Park transmissions,
and letting the occasion be one where no stone will be left
unturned in ensuring the utmost publicity possible for
British broadcasting. The opening ceremony would then
take place just prior to the National Radio Show at
Olympia, and assist very largely in focusing public
attention on broadcasting and its value to the community
at a most opportune moment.
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D.C. I^,LIMINATOla
High Tension Unit
Double Filter
a
for Feeding 3 =, 4= or 5=
Valve Sets from the
" Roughest " of Mains.
A

With

IIIIII IIIIIII III
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By W. 1. G.

ALTHOUGH the conversion of supply mains from
direct to alternating current proceeds apace
there are still a large number of districts where
the change has not yet been made, and where a comprehensive D.C. eliminator which can immediately be
modified for A.C. would be welcome. An examination
of the title illustration will show that the eliminator
about to be described is contained within a metal safety
box so designed that opening the lid causes all connection with the mains to be severed and all metal parts
to become " dead." On the right is the filter itself.
and on the left the L.T. accumulator for the receiver
can be placed provided that its overall dimensions do
not exceed 8in. x din. x Tin. high. Where the mains
have a positive earth connection the accumulator terminals, and probably a film of acid around them, will
have a difference of potential to earth of some zoo
volts it is thus a great advantage, in order to prevent
shock, only to have access to this component after it
is automatically disconnected from the mains.
The
space taken by the accumulator can be used for the
transformer and rectifying equipment, using practically
;

236

V,

230

V.

224

V.

[Courtesy Messrs. Ferranti.

Fig. 1.-Typical waveform of D.C. supply mains. The peaks of
the superimposed ripple in the case of a 230-volt supply might
cause a rise to 236 volts and a fall to 224 volts as shown.

the same filter if the eliminator be subsequently wanted
for A.C. mains.
Before proceeding to describe the H.T. unit in detail
it would be as well to discuss the nature of a typical
D.C. supply system for the raison d'être of each component part of the filter. In Fig. 1 is seen an oscil-

1

I I I

III I

PAGE, B.Sc.

logram of a typical 230 -volt supply. At the peaks
the instantaneous voltage has risen to 236 and dropped
to 224, and the superimposed ripple waveform is most
irregular. The disturbances are not only a function of
the speed of the generator and the number of commutator bars, but also may be due to switching on
of heterogeneous gear along the line. If a filter
can be designed so that the
ratio of output to input
o
ripple voltage is under
LA
0.2 from 40 cycles upwards it would appear
from experiment that the
ery " worst " mains, including most mercury arc
systems, can be smoothed
to a hum -free
anode
supply. It is because of
the extremely wide frequency band of disturbFig. 2.-The three -wire supance which is in direct
ply system. The consumer
connection with the filter
will either he connected to
A and II
or C and D.
that the D.C. unit chiefly
Owing to the small resistance
R, the neutral lead at the
differs from that for A.C.
consumer's end may have a
where the transformer
difference of potential t4
earth.
isolates the input.
The distribution of D.C. is usually effected by the
three -wire system, as shown in Fig. 2. The central
neutral conductor is earthed at the generating station,
and consumers will either obtain their supply by being
connected to A and B or C and D. In one case the
negative lead A would have a potential difference to
earth of some 200 volts, while in the other case the
positive lead D would have a similar potential difference.
Since the neutral conductor must have a small resistance
R, the many hundreds of amperes passing through
it will cause B and C to have a small voltage above
the true earth point E.
Earth Condenser Considerations.
If we are connected to A and B, the usual earthing
of the negative filament in a receiver connected to the
mains will mean a complete short -circuit of the supply,
B
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Hum Proof D.C. Eliminator.
If we happen to be connected to C and D, earthing
our negative filament will entail a flow of current
from the neutral conductor to earth, which is forbidden

L2

L1
°1=
- .q0

á
Z

i

C2
L3

0"--(412gRi1
(a)

D

aZ

02=

of L., caused quite a serious hum. It may be found
that with a supply having a negative neutral L3 is not
necessary. In Fig. 3 (a) the simplest D.C. filter is
shown ; if the mains happen to be reasonably smooth. the
output after it has passed through the necessary vòltage1

6

C,
1'4

L3

0-l7QTY5N-12

(b)

Fig. 3. -(a) A simple filter for D.C. mains. The choke L3 can
often be dispensed with when dealing with a negative neutral.
Owing to the capacity of the mains a condenser C (in dotted lines)
in the position shown would be useless. (b) A more ambitious
double filter necessary when the mains are " rough " and especially useful where mercury arc rectification is used.

under the terms of the agreement with the supply
company.
It is thus clear that an earth condenser
(see C9, Fig. 5) must be included in a D.C. eliminator.
With the three -wire system it is possible for a momentary
fault to arise at the generating station whereby the
plates of the earth condenser may have a potential
difference of twice that of the supply mains ; the test

voltage for this component should therefore not be less
than Soo.
With a positive neutral conductor (A, B, Fig. 2)
there is always a flow of ripple current through the
negative lead, and it is for this reason that a choke of
high impedance to fluctuating currents and a low
resistance to D.C. (because it is in a common return
wire) must bq interposed.. The choke (L3) employed has
an adequate inductance with heavy currents, and its
D.C. resistance is only 145 ohms. When testing the
eliminator on mains with a positive neutral the omission

1

0

0
0 6

04
0 2

o

20
FREQUENCY

40
(CYCLES

60
PER

SECOI'.D)

Fig. 4. -The type of curve given by the double filter of Fig. 3 (b).
Provided that the peak is below 25 cycles the filter Is likely to
deliver an output free from ripple.

1

The
B

VI

hole unit can be lifted from the safety box.

In the centre Is

dropping resistances is probably adequately free from
ripple. It should be mentioned that the mains have such
a large capacity that a condenser C (in dotted lines) of,
say, 2 mfd. shunted across
them serves no useful purpose.
A more ambitious
double filter which is used
in the present eliminator is
illustrated in Fig. 3 (b). Ls
property of smoothing such
rough D.C. circuits as are
produced by mercury arc
rectification is incomparably
better than the circuit of
Fig. 3 (a) provided that the
values of the chokes and
condensers in the network
are as given in Fig. 5.
The effectiveness of the
double filter to reduce the
amplitude of an applied
ripple voltage at various
frequencies is given in a
typical curve in Fig. 4. Here
there is a distinct natural
resonance at about 15
the 19 -mfd. condenser block.
cycles, but, as has been

I
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Hum Proof D.C. E iLLinator. --

mentioned before, pro vided that above about 40
cycles the ripple output is
reduced to less than one fifth of the ripple input
there will probably be no
hum heard in the loud
speaker. For further details as to the efficiency of
various filters reference
should be made to an interesting paper by P. R.
Coursey and H. Andrewes
read before the Institution
of Electrical Engineers.
With the exception of
the earth condenser C the
other seven condensers are
in the form of a i9 -mfd.
condenser block with tappings in the following
order 6, 4, 2, 2, 2, 2,
I mfd. together with a
common terminal. A composite condenser of this
design confers the advantage of cheapness and
compactness and involves
considerably less wiring.
' Journal '1.E.E.,
Vol. 65,

r
+ H.T.4

+H.T.3

L1

L2

R4

+HT1

- H.T.

REAL
EARTH

O

o

TO EARTH
TERMINAL
OF SET

METAL CASE

:

L

Ca, 4
6 17 henrys ; C>, 6 m:d
32 henrys L_, 20 henrys
Fig. 5. -The circuit diagram.
mfd ; C1, 2.mfd ; C;, 2 mfd ; C,,, 2 trite' ; C7, 2 mfd ; C.,, 1 mfd C;,, 2 turd, 500-volt-test ; C, to C.
poten(inclusive) are in the form of a tapped condenser block of 19 mfd ; R7, 25,000 -ohm wire -wound
valve
tiometer ; Rn, 10,000 ohms. When using a typical screen -grid valve followed by a " D " type
as anode bend detector and a power valve reyuirin; about 23m.í. at 159 volts, the other resistance
should have the following values when the mains are 220 volts ; Rt, 4,000 ohms ; R_, 10,000
ohms ; R0 10,000 ohms ; R1, 10 000 ohms ; R- 43 000 ohms.
;

July, 1927.

The numbers printed on the
label attached to the condenser block correspond
with the condenser numbers
in the circuit diagram of
Fig. 5, e.g., C3 represents
the condenser between 3
and " common."
The remainder of the
eliminator containing volt age- dropping resistances and
condensers calls for little
comment except perhaps for
the critical control scheme
of screen voltage (H.T. +1)
for a screen -grid valve if
one is employed in the
receiver. As is customary
a potentiometer is used -in
this case a fixed clip -in resistance R, being connected
in series with a wire -wound
25,000 ohm variable DotenSuch an
tial divider R7.
arrangement is desirable
since movement of the slider
does not alter the total value
of Re and R7, and thus
of
the
the regulation
feed

On the right can be seen the earth condenser above which is the variable wire -wound potentiometer

for critical screen voltage control.

of H.T.

+2 (also a

potentiometer) is hardly
changed. Whilst R7 serves
P B

.,.
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Hum Proof D.C. Eliminator.
as a critical control of screen voltage for maximum
amplification it can also be used as a very effective

3

hindrance and avoids the difficulty of a live
spindle passing through the earthed metal cabinet.
The potentiometer is fixed to the upper surface of
the wooden superstructure by a piece
of brass strip.
It must be remembered that with
a positive neutral, the screening,
aerial, loud speaker terminals, L.T.
accumulator and part of the wiring
may have a difference of potential of
approximately 200 volts to earth. If
the aerial -earth circuit of the receiver
belongs to the isolated loose-coupled
variety a lead must be taken from the

8

General layout of components. W

the baseboard ; Z the superstructure for resistances, terminals
and potentiometer while X and Y are
the vertical wooden supports to the
inside of each of which are attached
is

the chokes for the positive mains lead.
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volume control.
A small but
thick ebonite knob is used on
the potentiometer so that a saw cut can be made in its head
for control by a screwdriver
through one of the vent holes in
the safety box.
This allows the
chassis to be lifted out without

o

4

51/4.

receiver earth to the terminal marked
" earth terminal of --set " on the
H.T. unit. If the receiver has a
direct -coupled aerial circuit no such
connection is required as the necessary contact has already been
made through H.T.
To prevent
the possibility of shock from the

-

.

LIST OF PARTS.
Safely box, 13" X 10" x 7;" (Ferranti).
7 Terminals (Tapa).
1 L.F. choke, 6/17 henrys (B.2 Ferranti).
6 Spade ends (Lisenin).
1 L.F. choke, 20 henrys (Pye).
6 Wire labels (" Coltags," S. H. Collett Manufacturing Co., Ltd.,
1 L.F. choke, 32 henrys (Pye).
60, Pentonville Road, London, N.1).
1 Variable high resistance wire -wound potentiometer, 0 to 45,000
1 Baseboard, 121" x 91 ".
ohms (Electrad- Truvolt, Rotherniel).
1 Lampholder adaptor.
6 Resistances and holders (Ferranti).
Multi -ply wood, 20" x 5r.
1 Condenser block, 19 -mfd. 500 -volt test (type BE.46 Dubilier)
Systoftex, screws, wire, etc.
(6, 4, 2, 2, 2. 2, 1 mfd. tappings in this order).
Terminal strip, 1" x 9" x
I Fixed condenser, 2 mfd. 500-volt D.C. test (Dubilier).
Approximate cost of all parts, £7 Ss.
1

B
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earthed, as are also the cases of the chokes and condensers. The fuses in series with the switch in the lid
of the box are rated to blow at one ampere and protect
the various components in the event of serious overload or short -circuit. A terminal for " real " earth has
been arranged on the terminal strip so that the earth
wire to be found in the flexible cable from the safety
box can be disregarded, and the projecting end together
with the metal label cut off.
The eliminator by reason of the
interchangeable resistances used can
be made suitable for 3 -, 4- and 5 -valve
sets having various circuits. The feed
D
H.T. + i can be used for the screen
voltages of either one or two screened
valves, whilst H.T. +2 can safely
0.
supply the anode requirements in
either case. If one or two neutralised
triodes are fed from H.T. +2 then R,

Hum Proof D.C. Eliminator.
aerial, a series aerial condenser, if not already embodied,

should be fitted inside the receiver. The loud speaker
can be isolated with an output transformer, or, if a
choke -filter output is employed, condensers on either
side of the speaker are necessary. To give absolute
immunity from shock the receiver and eliminator should
really be housed in one box the lid of which, when
lifted, could be arranged to disconnect the mains. Such

Cenerai wiring plan. The lamp holder adaptor and lampholders to
which it may be attached should be
suitably marked to prevent the input
to the eliminator being reversed.

.

0

if

o

o

2
3
v°"0-^.
CONDENSER
BLOCK

01

o

o

(111

should be removed from its holder.
For an anode -bend detector H.T. + 3
fed from the potentiometer R3,
R
is used. For leaky grid rectification
H.T. +3 would be used, but R5 would
be removed. The lead H.T. +4 will
supply plate current for a power valve
or two valves in push -pull provided
that the total current passing through
L, and L, does not exceed about
5o mA. If the full mains voltage (less
a small drop due to the chokes) is required for the
last stage, Rt can be removed and a short -circuiting
bar put in its place.
It will be seen that separate series feeds are arranged

R

D.C.

v-

MAINS

an elaborate scheme is hardly justified in view of the
short life of the remaining D.C. systems in this country.
It should be noted that the safety box is a new model
having dimensions as shown in the list of parts. It is

WApe®00
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for each valve, the only exception to this being in the
case of a two -stage high- frequency amplifier where the
screens and anodes can be safely fed from H.T. + i
and H.T. +2. It is, of course; assumed that a receiver
incorporating such an amplifier would be well decoupled. The filtering scheme between L2 and the receiver is so generous that separate chokes have not been
found necessary in the leads H.T. +4 and H.T. +3.
Owing to the multiplicity of supply voltages and the
wide range of anode currents taken by valves it is
quite impossible to give any specific values for the
resistances R, to R,. Should the amateur possess a
milliammeter it is an easy matter to see that the feed
currents at H.T. + 2, H.T. +3 and H.T. +4 are the same
as when the valves are supplied from a battery of
known voltage. Failing this, reference should be made
to an article by the author entitled " Dropping Volts,"

in The Wireless World oi November 28th, 1928.
The resistance values given under Fig. 5 are suitable
for a receiver such as the " Megavox- Three," put in
this case R.., need not be removed for leaky grid

detection.

As to performance, the eliminator was tried with
various Wireless World receivers, and was found
to give an output in which no superimposed ripple
could be heard even with a _moving-coil speaker.
A
commercial kit set in which very few decoupling devices
were included gave no tr- ble from hum or motor boating. When the time comes for conversion to A.C.
reference must be made to an article under the title
" Megavox Eliminator " which appeared in the issues
dated December i2th and 19th, 1928.
This eliminator is available for inspection by readers at the
Editorial noces : 11(1 -117. Fleet Street, Lon'lon. E.G.4.

IS TRANSATLANTIC CABLE TELEPHONY POSSIBLE ?
Using the S.G. Valve in an Attenuation= Correcting Amplifier.
F.'CENT statements in the Press indicate that there is tinder
consideration the project of laying a submarine telephone
cable across the Atlantic. Such a system would have obvious
advantages in its reliability, secrecy, and immunity from fading
and jamming, and, if it were economically sound, and as efficient
electrically as commercial landline systems, it would not only

\

200

be a great scientific achievement but an enterprise of international value.
The technical difficulties in100
volved are considerable, but in
view of published information
50
available it would appear that
they have been overcome. Some
0
O
49
á ^i;
2 m unusual problems are centred
w
around the terminal apparatus.
FREflUE N CY
Repeaters or amplifiers for correcting distortion are usually
Frequency characteristic of the inserted at intervals of 70 to 120
screen -grid amplifier arranged miles in
landline practice in
to give a resonance below 7,000
order to augment the weakened
cycles.
signals and at the same time to
compensate for tha loss of upper frequencies. With this require,
nient in mini it is somewhat bewildering to imagine a distance
approaching 2,000 miles to be covered without any intermediate
repeating apparatus. Fantastic notions of supporting electrical
equipment on buoys or sinking it to the sea bed are quite impracticable. The landline with its repeaters is in many respects
analogous to a bridge with a number of piers at intervals,
whilst the Atlantic cable is like a mighty suspension bridge
supported only at its extremities and requiring colossal piers.
In a siulilal manner the cable requires super -amplifiers.
150

CO

Enormous Amplification of the Upper Frequencies.
Now many readers have undoubtedly had the experience of
listening to broadcasting relayed over poor landlines which
have absorbed, owing to their high capacity, the upper frequency

In Next Week's Issue

will

The Wireless

currents of the telephonic range. This upper frequency attenuation is much mot.: acute with a long submarine cable, and the
problem of reproducing the original signals consists in amplifying the highest frequency of the commercial speech range many
thousand tines as much as the lowest frequency, the amplification naturally being progressive. This difficult problem Las
been solved by using the principle of a combination of screen grid valve and a special transformer having a resonance
frequency below 7,000 cycles, the characteristic of the combination being shown in the accompanying diagram. Several units
are placed in cascade in the receiving amplifier for the proposed
cable, and the output to the landline is controlled by varying
the voltage applied to the last stages, which give uniform
amplification with frequency.
Data for an actual receiving amplifier show a measured voltage amplification of five million at a frequency of 2,000, which
amplification is 40,000 times as great as the value at the lowest
frequency considered. An interesting comparison is afforded
by the fact that repeaters used on two - and four-wire systems
of landlines have voltage amplifications of 30 and 900 respectively at 2,000 cycles.

Input Correction.
The novel amplifying- correcting principle is also employed in
the transmitter or outgoing end of the cable. The output from
the subscriber's microphone, after reaching the terminal station
of the cable, passes into the screen grid valve- transformer
stages of the transmitter to boost the upper frequencies beyond
their original value, thence to the transmitting valves, and
finally to the cable. This " shaped " input to the cable has
specific advantages. The total voltage amplification of the
receiver and transmitter probably approaches 100 million, which
figure has never before been realised in submarine cable
engineering.
This interesting information has been extracted from a patent
specification granted to Dr. N. W. McLachlan and Mr. W. S.
Smith. We look forward with assurance to the day when transatlantic cable telephony is inaugurated.

appear a description of
World

RECORD III.
With A.C. valves and
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balanced screen -grid H.P. Amplifier, the set dive- the highest stage magnification yet attained.
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U.S. airplane with vertical aerial.

The Work of the Radio Beacons.
of pas- in process o1 erection on the airways of the United
sengers by air are expanding rapidly, they are at States for the purpose of marking out the airway routes
present far from attaining that reliability which is so that the pilot can, regardless of fog, keep accurately
so essential in a public service. The greatest obstacle on his course and receive a definite intimation when
to air passenger traffic arises from the hazards of the the has reached the landing field.
The radio beacon} is a special
Airways and airweather.
kind of transmitter located
ports are now being provided
near to the landing ground of
in abundance in this country
The ordinary
an airport.
and abroad, aircraft of adesimple antenna is replaced by
qlate strength are more and
two loop aerials spaded at an
more available, every proviangle to each other and rigidly
sion is offered for the comfort
fixed in space. The two loops
and convenience of the air
are excited by a common high traveller, and yet air traffic
frequency supply, but the in--can still be halted when low
dividual aerial currents are
visibility prevents the pilot
modulated at a different low
from seeing his landmarks or
frequency. The current in one
Delights on the ground.
loop is modulated by an audio prived of all landmarks and
frequency of 65 cycles and the
under intense strain to mainother 85 cycles per second.
tain equilibrium, the aviator is
Each of the aerials emits a
then compelled to abandon
directional wifeless beam, so
dependence on his senses and
that an aeroplane flying along
to navigate according to the
a line equidistant between the
information conveyed to him
two beams will receive two
by his instruments.' A pilot
signals of equal intensity, one
can continue flying safely in fog
from each beam. Should the
by means of devices such as
aeroplane deviate from this
the altimeter, turn indicator
line, which represents the
and compass, but it is only by
direct route to the landing
the help of radio that he can be
ground, it receives a stronger
certain to keep on a given
signal from one beam than
course and find an invisible
from the other.
aerodrome.
An ingenious indicator on
' A radio beacon system' is
THE RADIO BEACON INDICATOR is the topmost
instrument board of the
the
in this view of the cockpit. The two
seen
instrument
J. H. Dellinger, Journal Ameriwhite spots mark the extremities of reeds which vibrate
aeroplane shows when the
can I.E.E., Feb., 1929.
vertically when the radio beacon is tuned in.

A LTHOUGH services for the transportation
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Air Navigation by Wireless.
induction operated
signals from the two beams are being received with equal picks up a signal equipment. With each revolution he
from the smaller loop, indicating that
intensity. The low- frequency modulation of the incom- he is above his landing
ing waves cause two small reeds to vibrate. One reed, is then able to plunge place. When sufficiently low he
through the fog and make a safe
on the pilot's right, is tuned to 65 cycles per second, landing.
while the other, on his left, is tuned to &5 cycles per
The Capacity Altimeter.
second. The tips of the
Leeds are painted white
This method presupposes the installation on the aeroagainst -a dark background, plane of a reliable altimeter. In this department,
too,
so that when vibrating each radio principles are applied with
considerable success.
appears as a vertical white The capacity altimeter determines the distance from
the
line. If the two white lines ground by means of two condenser plates
on
are of equal length, i.e., the As the ground is apOroached the electricalthe 'plane.
reeds are vibrating at the change affords an indication of height, though,capacity
unforsame intensity, the pilot is tunately, the changes in capacity are too minute
to be
on his correct course. If the observed at heights above zoo feet. Dr.
E. F. W. Alex one on his right becomes anderson, the well -known American research worker,
longer than that on his left recently experimented with an altimeter in which has
the aeroplane has drifted off made of the direct reflection of radio waves between use is
aerothe course to the right, and plane and ground.
'ice versa. Thus, if the pilot
The whole receiving system as used on the
deviates from the regular ways comprises a ro -foot vertical rod aerial, U.S. air a small
course, either accidentally or indicator unit on the instrument board weighing
one
to avoid a stormy area, the pound, a receiving set weighing less than
iolb., which
radio beacon makes this may also be used to pick up radio telephone signals,
and
apparent, and shows the a rolb. battery.
way back. The great adBesides being sensitive, the receiver is highly selective,
vantage of the radio beacon
system over other kinds of
homing devices, such as
compasses, is that if the
machine is blown off its
The new radio beacon and
original course by side
operating hut at Mitchell
Field, N.Y.
winds the destination point
can still be located. The
radio beacon creates an invisible thread along which the
aeroplane travels as unerringly as a train on rails.

-

Arriving at the Aerodrome.
In foggy weather, however, the pilot's troubles are not
ended when he has succeeded in keeping his machine
in the invisible " permanent way." Sooner or later he
will come to the " buffer stops " at the end of the
journey, and his task is then to make a blindfold landing. He must be told, therefore, of the moment when
he passes over the radio beacon. The indicator is intended to provide this information. As he flies over the
beacon there is a sudden relaxing of the reeds, due to a
region of zero signal strength immediately above the
transmission tower, and he is able to locate the landing
ground to within too feet. This arrangement works well
in theory, but in practice it cannot be said that the
problem of landing in fog has been completely solved:
A costly but more reliable method of guiding aeroplanes to their landing ground in fog is employed in this
country and France and is known as the " leader cable "
system. A straight side of a buried loop of cable, oval
in shape and measuring possibly as much as 6 x 2 miles,
runs through the aerodrome. Adjacent to this straight
side and encircling the portion of the aerodrome which
is free for landing purposes is a second and smaller
buried loop. The pilot gradually descends in circles,
following the track of the larger loop by means of his
-
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Setting the "goniometer" at the Mitchell Field beacon. The
leaf -in conductors are connected to aerials at the four points
of the compass.
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with interstage shielding as well as shielding against interference from the magneto. The vibrating reeds assist,
of course, in securing selectivity. Remote control tuning
is employed, so that the set may be placed in any part
of the machine.
The abandonment of the trailing wire aerial has come
as a welcome relief to airmen. Not only was it a source
of anxiety due to the risk of entanglement with objects
on the ground, but it played strange directional tricks

The aerial beacon indicator dismantled to show the principle
of operation.

at night and at times when high winds prevailed. A
great virtue of the vertical pole aerial is that it is nondirective.
The radio beacons are designed to operate over the
wavelength band of 925 to 1,050 metres.
While a beacon system can mark out the airway
routes, it can give no help to the flier on an independent

course. Two methods of adapting radio to this navigational need are in use.
In the first, radio direction finding stations are maintained at various air ports, and each aeroplane carries
Upon request
both a transmitting and receiving set.
by the pilot, two or more of the direction finding
stations determine the direction of travel of wireless waves
from the 'plane. Combining their determinations, they
calculate the aeroplane's position and send this information by radio to the pilot.
The second method of
helping the independent
flier is the rotating radio
beacon. This is a radio
transmitting s t a t i o n,
located at an air port,
which has a rotating directive aerial, causing a
beam of wireless waves to
sweep constantly around.
A special signal indicates
when the beam passes
through north.
A pilot
listening for this beacon's
signal with his receiving
set can determine his
used for
A stop - watch
direction by the time which
direct reading from the experimental
rotating
wireless
elapses between the north
beacon at Orfordness, Sufsignal and the instant when
folk. The watch is started
from zero when the beacon
the beam is heard with
gives the "north" signal
and is stopped when signals
maximum intensity. The
are loudest, the beacon rotating at the same speed as
elapsed time is determined
the watch hand.
by means of a stop -watch,
which can be calibrated to read direction.
Commercial reliability of air travel would seem to depend entirely on the use of radio. Certainly any
practical scheme for a transoceanic air service would require directional radio aid, particularly for a system such
as that involving a number of seadromes anchored across
the ocean.
Watmel Wireless Co., Ltd., Imperial
Works, High Street, Edgware, Middlesex.
-Descriptive folder of the Watmel
balanced armature loud speaker unit also
constructor's blue -print of the 1929 "Imperial Three " receiver.

Change of Address.

Tottenham Court
Road, London, AV.1, announce that, owing
to continued expansion of business, more
commodious premises have been acquired
at Britannia House, 233, Shaftesbury
Avenue, London, \V.C.2. The telephone
number is Temple Bar 7971 (four lilies).

Pertrix, Ltd.,

120,

0000
Cliftophone and Records, Ltd., "Radio
95, Park Street, F'outhwark, London, S.E.1, have acquired new premises
at Woodstock Road, Shepherd's Bush,
London, W.12. The telephone number is
Riverside 4611.

TRADE

Change of Name.
The Electron Company, Ltd., 122. Charing Cross Road, London. \C..C.2. has
changed its name to
The Six -Sixty
Radio Company, Ltd.
The address remains as hitherto.

New Branch Office.
Messrs Ward and

Goldstone, Ltd.,
Frederick Road, Pendleton, Manchester,
have opened a branch establishment at
Lpton's Yard, 49a. Briggate, Leeds. The
telephone number is Leeds 26812, and the
telegraphic address Multum, Leeds.

0000

:

0000

Dept.,"

0000

NOTES.

Catalogues Received.
Messrs. -Wright and \Venire, Ltd., 740,
High Bad, Tottenham, London, N.17.-

Illustk'ated catalogue of
pouents

`.

Wearite"

coln-

000o

Messrs

Whiteley, Boneham and Co.,
Nottingham Road, Mansfield,
Notts.- I4lustrated folder dealing with
the Lodestone Moving Coil loud speaker
also cabinet- cone speakers and valve

Ltd.,

;

holders.

-

Messes. Claude Lyons, -Ltd., 76, Old
Hall Street, Liverpool.- Descriptive folder
of the '` B.A.T." L.T. battery eliminator
for A.C. mains: also illustrated leaflet
describing the " B.A.'1'." push -pull output " Gramo-Radio " two -stage amplifier.

0000
Columbia Gramophone Co., Ltd., 102103, Clerkenwell Road, London,
The Columbia Review and current
monthly list of new gramophone records.

óo00
Mullard Wireless Service Co., Ltd.,
Mulle ed House. Charing Cross Road, Lori don, W.C.2.- Illustrated leaflet of Nullard " Pure Music. Speaker " type " H "
B 14
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High =speed Telegraphy, Telephony and Short =wave Equipments.
new Norcldeutche Lloyd liner Bremen, \iih:ch
has recently established a new transatlantic speed
record, is equipped with the most modern type
of radio apparatus. Its transmitters and receivers embody many new and interesting recent developments of
the Telefunken Company.
The transmitter, which is of the oscillator -driven type,
is readily adapted to give continuous wave, interrupted
continuous wave and telephony. Wavelengths of from
50o to 3,000 metres are provided, and the aerial energy
is 3 kW. The circuit arrangement permits of exact
calibration of the master oscillator, and wavelength
changes are effected in less than thirty seconds. Direct
current at 4,000 volts is taken from a rotary machine.
In addition to the main transmitting equipment are three
other transmitters. One of these is a short-wave long-

distance set using loo watts. This again includes a calibrated drive oscillator and intermediate circuit. Pro vision is made for telephony transmission with this shortwave set, and in order to conform to the requirements
of the Washington Convention, Long- distance telephony
transmissions will be transferred from the main transmitter to this equipment after January rst next. A
medium-wave transmitter is also installed for handling
traffic at short range, and consists of a modulated C.W.
set with a wave range of 58o to 83o metres and an aerial
power of about 200 watts. In addition there is the
emergency equipment, which is an accumulator -driven
spark set and arranged to be independent of the ship's
power supply.
Various receiving sets are installed for independently
working on the several wave ranges, while a complete
receiver with loud speaker output is kept
permanently tuned to 600 metres for the
reception of distress signals. Automatic
high -speed keying facilitates the handling
of a large amount of traffic, which is
disposed of through the German station
at Norddeich and the American station
at Marion.
A keying speed of 250
words a minute is maintained. A staff
of six operators is required to conduct
the -wireless service, while the radio
direction -finding gear which is also installed is handled by the navigating
staff. Two of the motor-driven lifeboats
are equipped for transmission and reception. Power is derived from a 24volt accumulator of roo ampere -hour
capacity and applied to an alternating
current generator. Reception by both
valve and crystal is provided. Collapsible masts support a small two -wire
aerial. Similar radio equipment to that
of the Bremen is being installed aboard
the centre
the Europa, now under constructi( i..
-

The Bremen's radio cabin. The main transmitter control is in
while several of the receiving sets can be seen.
B
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The Nr,oN LAMP as
--i STATMLASE.Q.How Feed =back can be Avoided
in Eliminators.
By S. O. PEARSON, B.Sc., A.M.1.E.E

many wireless receiving sets in
existence in which the output valve or valves
are of the high voltage type, requiring anything
from 30o to 50o volts on the plates, whereas the pro.
ceding valves are of the more usual type which operate
with plate voltages of 15o or less. In a great many
instances an extra stage employing the push -pull system
with valves of the L.S.5A class has been added to an
existing set for the purpose of driving a moving -coil
type loud speaker.
With such a set the use of a high- tension battery
eliminator is almost essential on account of the prohibitive cost of batteries with sufficiently high voltage
and ampere -hour capacity. Now, it is already well
known that very special precautions have to be taken
when a battery eliminator is used, to prevent feed -back

HERE are

A.C.

MAINS

RECEIVER
INITIAL
STAGES

500 VOLT
ELIMINATOR

r
G.B.

PUSH PULL
UNIT

1.- Schematic diagram showing how a neon lamp may be
for stabilising in a composite set where two widely differing
values of H.T. voltage are required. N.L. is the neon lamp. C
should have a value of 2 to 4 mfd.
rig.

owl

effects due to its high internal resistance. These effects,
if not counteracted, usually result in continuous oscil-

lation at a very low frequency. the phenomenon being
This
commonly referred to as " motor boating."
subject has been fully dealt with in previous numbers
of The lVireless World, and methods of prevention have
been explained, so that it will not be necessary to give
more than a brief reference here. So far, the system
of anode -feed filter circuits developed by Messrs.
Ferranti has proved the most successful scheme for
the prevention of ' motor boating " ; the plate circuits
of all but the last stage are fed through series resistances

with large by -pass condensers to prevent the current
variations from passing through the eliminator and
its filter circuits. Unless the push -pull arrangement
is employed the loud speaker is connected to the last
valve through the usual choke-capacity filter system.
Some time ago the writer had occasion to use a note
magnifier with three stages of amplification before the
push -pull output stage. The actual valves used, taken
in order, were D.E.5B, D.E.5, D.E.5A, and two L.S.5A
valves in push -pull, the first and second and the second
and third stages being resistance -coupled. The push pull portion was built as a separate portable unit. An
eliminator was constructed to give 50o volts with an out -put of about 7o milliamps., the usual smoothing circuit
being included. Both H.T. supply and grid bias for the
L.S.5A valves were obtained from the eliminator by
including a resistance in the negative H.T. lead as
shown at R, in the schematic diagram of Fig. i. Under
working conditions the voltage on the plates was 375,
with a negative grid bias of 125, making a total of
50o volts from the eliminator. The three preceding
valves were to be operated with a high -tension voltage
not much in excess of 150, so that it was necessary to
connect a high resistance R, in the main H.T. lead
supplying these stages.
It Will be realised at once that to obtain stable operation of four stages of low-frequency amplification, where
the valves were all supplied from the same eliminator,
presented no easy problem. The system of separate series
feed resistances and by -pass condensers proved to be
inadequate in this somewhat special case. At first it
appeared that the only solution would be to supply
the first two stages independently from a battery, but
such a scheme defeated the objects in view. It was
fully realised that any small change in current through
the high resistance RZ would result in a relatively large
change of voltage on the plates of valves 1, 2 and 3,
and that should the filaments of these valves be inadvertently switched off before the H.T. supply the full 500
volts would build up across the various by -pass condensers
in this part of the amplifier, with disastrous results,
since it was designed for a working voltage of 150 only.
It was obviously necessary to connect some sort of
13
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permanent load in parallel to eliminate this danger
and to reduce the voltage variations due to the changes

in the useful load current.
It was here that the use of a neon lamp srggested
itself on account of its special properties A neon lamp
does not behave like an ordinary resistance ; a given
change in the voltage applied to the lamp results in a
very large change of current compared with the current
change which occurs in an ordinary resistance for the
same variation of voltage, the initial current being the
same in each case.
And so a neon lamp with the safety resistance removed
from the cap was connected in parallel with the-lowvoltage part of the amplifier. The result was highly
successful from the outset, and led to further experimerits which proved that the inclusion of a neon lar.:;>
in this manner was of great advantage in any receiver
where the eliminator voltage exceeded 15o when on
load. The writer has found that oscillation and " motor
boating " cease entirely even when the anode feed
resistances are omitted. With the four -stage note magnifier referred to above no resistances were required
other than the series resistance R, necessary to drop
the voltage down to the requisite level. Fig. i gives
a schematic diagram of the arrangement used.
:

D.C. Characteristics of Neon Lamp.
It will be helpful first to discuss the chief characteristics of a neon lamp in order that as simple an
explanation as possible may be given as to why its
inclusion has such a beneficial effect. Later actual

mounted inside the cap in order to prevent the possibility of an arc forming between the electrodes when
the lamp is switched on to the mains. For our purpose
it is necessary that this resistance should be removed,
or that a lamp without any ballasting resistance be
purchased from the manufacturers.
When the requisite voltage is applied to the electrodes
of a neon lamp the glow is formed over the entire

Fig. 3.- Diagram enabling the
relationship between voltage and
current for the neon lamp to be
obtained in the form of an equation similar to that for a battery
on charge.

Fig. 4.-When a resistance R is
connected in series with the neon
lamp, the voltage V across the
lamp varies only slightly when
It is varied over a wide range.

surface of the cathode, or negative electrode, while
the anode does not glow at all unless the voltage is
excessive.
It is important to note that the initial
current taken by the lamp when switched on cold is
very much greater than the final steady value to which
the current falls after the gas in the bulb has had time
to warm up. The current attains a steady value after
about four or five minutes, and this may be less than
half the initial value.
If the voltage applied to the lamp is gradually increased from zero it is found that no current whatever
flows and no glow occurs until the voltage reaches a
definite critical value, at which the current suddenly
jumps up from zero to something like 3o milliamps.,
and then gradually drops to about half this value as
the lamp heats up, the applied voltage being maintained
constant at the critical value at which the current
commenced.
Critical Starting Voltage of Neon I amp.
For a particular lamp tested the glow was established
when the applied F.M.F. reached 171 volts, and after
about five minutes the current, with this voltage maintained, settled down to a steady value of 14.7 milliamps.
The voltage was then increased in steps and the corre-.
sponding values of the current noted, the results of
these observations being shown by the graph of Fig. 2.
It will be seen that the graph is a straight line
point of considerable importance, as will be seen later.
on reducing the voltage again in stages it was found
that the current did not cease to flow when the critical
starting voltage of 171 was reached and passed, but
continued to fall according to the same straight -line
law until, at 147 volts, it suddenly ceased and the
lamp went out. Fig. 2 gives the complete cycle of
current changes for variation of voltage .from zero up
to 200 and back again to zero.
As the lamp
should not be run at voltages above about Zoo without
the safety resistance in the cap we see that, once the
glow is established, we have a useful voltage range
from about 15o to 200. If the graph is projected

-a

Fig.

2.- Static

characteristic curve of neon lamp. The
arrangement for obtaining the curve is shown. circuit

figures are given showing how pronounced the stabilising effect really is and at the same time indicating how
the circuit is designed to suit any particular set of
conditions.
The neon lamp in its commercial form has a steadying or ballasting resistance connected in series and
B
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downwards to meet the voltage axis, as shown by the
dotted line, the intersection occurs at about 135 volts,
a figure which we shall have to make use of in the
calculations to follow.
The fact that the current varies according to a straight line law renders the theory and calculations relating
to our particular problem so delightfully simple that we
only need to use Ohm's law. The first thing we require to know is the equation showing the relation
between voltage and current. If the current in amps.
is plotted against voltage, as in Fig. 3, and the graph
produced downwards to meet the voltage axis at A,
we see at once that the current is exactly proportional to
the amount by which the voltage exceeds the value
OA. Let OA =e volts, and let I be the current when
the voltage applied to the lamp is OB = V, where V
is greater than e.
Neon Lamp Equivalent to Floating Battery.
Then I is proportional to AB, and AB =V -e ; that
is to say, the current is proportional to the difference
between the applied voltage V and a constant back

E.M.F. of value e, or, in other words, V

e

is a

constant. These are exactly the same conditions which
obtain when a battery is being charged, the charging
current being equal to the difference between the applied E.M.F. and the back E.M.F. divided by the
resistance. Thus we can liken the neon lamp to a
battery on charge and apply the usual methods of

tion showing the relation between voltage and current
for this lamp becomes

I

-135 amps.
- V2,50o

The Value of the Series Resistance.
First consider a circuit consisting of a variable resistance R in series with the neon lamp, as shown in
Fig. 4. Let E be the value of a constant voltage sufficiently great to light the lamp applied to the ends ofthe circuit, and let V be the resulting voltage across
the lamp itself. Then the voltage across R will be
(E - V), and by Ohm's law the current is

600

I=

n.

E

400

or

p

300

But by equation (I)
and, therefore,

w 200

o
J

0

100

o

5000

10000
SERIES

15000

20000 25000

RESISTANCE

30000

(OHMS)

Fig. 5. -Curve showing how the voltage across the neon lamp
varies as the serles resistance is increased. The supply voltage
was assumed constant at 500 volts.

calculation. For instance, (V - e) / I = r, where r is
the internal resistance+ of the equivalent battery, e is
its E.M.F., and V the applied charging voltage.
Referring to Fig 2 again, we see that for the lamp
under test, e= 135, and that when V= 16o volts, I = io
milliamps. or o.or amp.
Therefore

-135 _
r= 160O.OI
2,500

ohms, and the equa-

E -V
V

á

o
a

(1)

for voltages greater than 147.
Clearly then the use of the neon lamp in parallel
with a variable load is equivalent to the use of a floating battery whose internal resistance is 2,50o ohms and
whose E.M.F. is 135 volts, and it will have the same
smoothing effect as such a battery. At first sight this
resistance might appear to be too high to allow of efficient stabilising, but, of course, this depends on the
relative resistance of the useful load in parallel with
the lamp. For an average case of, say, Io milliamps.
at 150 volts, the load resistance is 15,000 ohms -several
times greater than the equivalent battery resistance of
the neon lamp. It must be .remembered that the lamp
itself only takes a small current in spite of its low equivalent resistance, on account of the back E.M.F. A
plain resistance of 2,50o ohms in parallel with the load
would certainly have the same smoothing effect, but
would take such a large current that the eliminator
would be overloaded and the voltage pulled down to a
very low figure.

amps

ohms.
I

- V2,-500
3D

amps.

R= 2,500_ 35ohms

(2)

This enables us to determine the series resistance
necessary to give any desired voltage across the lamp
with a given supply voltage E. For instance, with an
eliminator giving 500 volts; if we desired 190 volts across
the lamp, with the valves representing the useful load
switched off, the necessary series resistance would be
R =2,500

500

- 190

14,100 ohms.

Igo -135
A number of values have been worked out in this
manner for a 50o-volt supply, and the voltage V obtained for various values of R is given by the curve
of Fig. 5. The outstanding feature shown by the curve
is that the voltage across the lamp varies only slightly
for relatively large changes of resistance above Io,000
ohms. For instance, raising the series resistance from
15,00o to 30,000 ohms lowers the voltage across the
'lamp from 186 to 163, a matter of only just over 12
per cent. This indicates that the series resistance need
not be critically adjusted to the value calculated.
(To be concluded.)
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Events of the Week
MAZDA VALVES.

As the result of an arrangement between the Edison Swan Electric Co., Ltd.,
the British Thomsen- Houston Co.. Ltd.,
and Metro -Vick Supplies. Ltd., the well known valves of these three companies
(Edisvvan, Mazda and Cosmos) will in
future be marketed entirely by tlir
Edison -Swan Company, who have taken
over the selling organisation as from
August. 12th, and they will all be knue:n

as the " Mazda " valves.
At the same time we understand that
the three individual companies can still
supply some of their last year's tykes if
these valves are specifically required for
replacements in existing sets
noon
WIRELESS SHOW IN ROUMANIA.
'l'he first International Exhibit:on of
Radio and Electrical Household Apparatus
will be held in Bucharest from September
1st to 20th, at which it is expected that
manufacturers from all countries in
Europe will be represented.
n n n n

THE CURSE OF BABEL.
It is stated that the one official language
to be used at the World Radio Cnmference
to be held at The Hague will he French.
This, we understand, has aroused pretests, especially from America, as it is not
easy to find men who combine the under -

standing Of wireless technicalities with a
fluent command of the French language.
It

has been suggested that use might be

made of the Filene -Finlay system of translation, as at the Geneva Conferences.
where delegates are provided with head
telephones, connected with sundry microplumes into which experts translate the
speeches, sentence by sentence as they are
delivered. into the required languages.
The difficulty, however, would still
remain of finding ready translators with
the necessary technical knowledge of the
intricate problems of wireless transmission
and reception

0000

BY LAND LINE TO AMERICA.
A rival to transatlantic wireless telephony is projected by the American Telegraph and Telephone Company, who have
decided to lay a telephone cable between
Frenchport, Co. *Mayo, and Newfoundland, which will eventually link up
London and New York by wired tele-

phony.
B
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Brief Review.

PROGRESS AT BROOKMAN'S PARK.
Testing in the new regional station is in
energetic progress. Unmodulated carrier
waves have for some time keen transmitted from its aerials, and by the time
these notes are published it is probable
that modulated tests will be broadcast
outside the regular programme hours.

0000

RESERVE YOUR JUD 3MENT.
Listeners who may chance to hear these

preliminary tests should not, however,
judge the station by then-, as the power
is often consideral,ly varied, and it is
unlikely that the transmitters will be
called on to work to their full capacity
with an output of 50 kW. to the aerial,
even when employed for the regular
broadcast service.
Engineers

are

very

conservative,

and

like to have a little extra in reserve. It
may also be found expedient to use rather
more power for the shorter wavelength,
as the aim ef the B.B.C. is to get equal
strength for both programmes at the
normal outward limit of the area to be
served, and the 261 metre wavelength may
show signs of attenuation more rapidly
than that of 355 metres.

0000

BELGIAN WIRELESS SALON.
The annual Brussels Radio Salon will
be held this year in the Palais du C'inouantaiie ftunr October 12th to 21st.

0000

SHORT -WAVE SETS ON SHIPS.
Owing to the extreme ranges obtainable at comparatively low powers with
short -wave sets, they are being installed
on an increasing number of ships. The
Marconi Company has recently produced
a short -wave combined telegraph and telephone transmitter known as, Type
with which communication has been established over distances of more than 6,000
miles.

0000

BROADCAST COPYRIGHT IN FRANCE.
The Litigation Committee of the French

ducati .n Department has decided that
university professors have a legal right to
authors' royalties when their lectures are
broadcast.

0000

ANOTHER AUTUMN SALON.
Bordeaux will hold its wireless salon
this Year from October 25th to November 3rd.

STOLEN GOODS.

Messrs

\Vhittiughant, Smith and Co.,
of Park Royal, N.`,í'.10, ask us to state
that on the night of August 15th four
" Portadyne " Junior Receivers in hide
cases we'e stolen from their works and
that they would be glad to hear from -an }dealers or others to whom they may be
offered.
The serial numbers are 2178,
2181, 2185 and 2091.

We understand that the theft of
portable sets is becoming a somewhat
common practice, and that they are
often
offered on an alleged
hire purchase system to an unsuspecting buyer,
who is asked to pay a deposit which, he
is told, entitles him to retain the receiver
for three months, after which time the
first of ten monthly instalments for the
balance will be collected.
Needless to
say, the seller never calls again for this,
and the purchaser is left with a stolen
receiver on his hands.
Donn
DUBLIN WIRELESS

SHOW.

The Radio Exhibition for the Irish Free
State will be held at the Mansion Houses
Dublin, from October 26th to Novemner' 1st.

0000

SPANISH WIRELESS LICENCES.
'l'he Spanish authorities have fixed the

licences payable on receiving and trans mitting sets at the following rates
Crystal receivers one peseta (8d.) quarterly ;
valve sets, 5 pesetas (Zs. 4d.)
quarterly ; and transmitting apparatus,
5 per cent., ad valorem.
The proceeds
from these taxes will be devoted to maintaining the broadcasting services.

:

0

0 0

DIFFICULTIES IN NORTHERN
IRELAND.
Listeners hr the area.served by the Belfast statico are not entirely enthusiastic
over the change of wavelength, under the
Prague Plan, from Z06 metres to 242
metres. 'Wireless dealers are by no means
plentiful in many of the outlying districts, and users of crystal sets sometimes
experience difficulty in getting suitable
coils to adapt their receivers to the new
wavelength.
The B.B.C. will probably give demonstrations in Northern Ireland to prove
that it is really easy to get Belfast with a
suitably designed crystal set and generally
to help those listeners who are experiencing difficulties.
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Review of Manufacturers' Recent Products.

WA TES " STAR " LOUD SPEAKER
UNIT.
This cone loud speaker unit is of the
double- acting reed type and embodies two
permanent magnets, four laminated poleThe vibrating
pieces and four coils.
reed, which is disposed centrally between
the four poles, is fixed at one end and
is provided with an adjusting screw for
regulating the position of the reed in the
gap.
A feature of unusual interest is the
provision of an extra adjusting screw
which -enables the upper magnet system
to be moved away from, or closer to,
the lower magnet. This, in effect, alters
the width of the air gap in which the
armature vibrates. This double adjustment confers the decided advantage
of a small gap when maximum sensitivity is required, and at the same time
assuring that the reed will be centrally
disposed in the gap. Likewise, when
large inputs are available the gap can be
opened and the position of the reed
altered to meet the new conditions.

signs of distress. A small power valve
will operate this unit at sufficient volume
to meet most requirements.
The response, as judged by the ear,
is reasonably good over the major portion of the audible scale, but there is a
tendency to over- emphasise slightly the
middle register.
The sample tested was the " Duplex

units. The shanks of these are square
in section but of the " banana " type.
Contact is macle between the edges of
the plugs and the inside of the sockets
and, since these are relatively sharp, they
tend to cut into the metal, thereby making
a " clean " contact. On very short waves
a
" dirty " contact can be extremely
troublesome and, moreover, will give riso

Hammarlund short-wave coil unit, type S.W.T.3.
A
Model," which is offered at 36s.
cheaper type known as the "Popular
Model " is available also, the price being
22s. 6d. These units are obtainable from
the Shaftesbury Radio Co.. 184-188,
Shaftesbury Avenue, London, W.C.2.
G

Wates " Duplex " cone loud speaker unit

with double adjustment.

test was made with the
unit attached to a " floating " cone
mounted on a three -feet square baffle
board. Sensitivity is good and although
the unit will deliver ample volume to
fill a room of more than average size
it will not accept a large input without
A practical

O

0 0

HAMMARLUND SHORT -WAVE COIL
UNIT. Type S.W.T.3.
Some recent modifications have been
made to the Hammarlmid short -wave coil
units which should make for improved
efficiency. The coils are constructed as
hitherto, the turns being wound and
firmly attached to a specially prepared
former made from material resembling

to objectionable noises often quite sufficient to drown weak signals. Likewise,
contact with the aerial coil is, for the
same reason, made via the medium of
two phosphor-bronze semicircular springs.
The set illustrated is the type S.W.T.3
end consists of three interchangeable
units which cover all wavelengths between 15 and 107 metres when the grid
coils are tuned by a 0.00014 mfd. variable

condenser.

Hammarlund apparatus is obtainable
from the Rothermel Corporation, Ltd., 24
and 26, Maddox Street, London, \V.1.
The price of the short -wave coil unit is
48s. 6d.

oo,00

The main point of interest, however,
is in connection with the plugs on the

Lack of space necessitates the holding
over of the publication di the test report
of the B.T.H. gramophone pick-up. to
which reference was made in last week's

interchangeable grid and reaction coil

issue.

celluloid.
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THE NEW MAZDA VALVES.
Range of Two =volt Valves with Good Mutual Conductances.

W

A
ITHIN a few days a new
range of " Mazda " valves

will be placed on the
market. The selling organisation
for these will be the Edison, Swan
Electric Co., Ltd., Mazda House,
I, Newman Street, London, W.I.
The specimens dealt with in this

review comprise those designed for
use with a two -volt accumulator,
the range consisting of seven valves
in all ; five triodes, a screen-grid
H.F. valve, and a pentode.
Type H 210.
This is fitted with a o. i amp. filament, and has been designed for use
as an amplifier or detector, but, since
its rated characteristics are A.C. resistance 59,00o ohms, amplification
factor 47 and mutual conductance
o.8 mA. per volt, its most useful
function would appear to be that of
an anode bend detector followed by
a resistance - capacity intervalve
coupling. However, it can be used
advantageously as an L.F. amplifier,
using either R.C. or choke -capacity
coupling.
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A specimen was tested, and the
measured characteristics were found
to agree sensibly with the maker's
2I

an amplifier, without grid bias other
than that obtained by returning the
grid to the L.T.
the values under

-

,

New Mazda two -volt valves. On the lett
is the SG215, a triode occupies the centre
position, and the 230 Pen is on the right.

normal working conditions will not
shów any appreciable change. This
condition is made possible by the
fact that grid current does not start
to flow until the grid acquires a positive potential of approximately. plus
0.4 of a volt. When used with the
maximum anode potential- namely,
150 volts
small negative bias of
between 0.5 and i.o volt would be
advisable with the aid of a potentiometer if full advantage is to be
taken of the maximum permissible
grid swing without causing grid current to flow.

-a

á

Average values under working conditions;
A.C. resistance, 50,000 ohms ; amplification factor, 45 ; mutual inductance,
0.9 mA/volt.

B

figures. At loo volts H.T. and zero
grid bias, the A.C. resistance was
found to be 51,300 ohms, the amplification factor 44.5, and the mutual
conductance 0.87 mA. per volt.
Since it will be used normally as

Type HL 210.

In a modern set the two positions
most likely to enable the best to be
obtained from this valve is the detector stage or first L.F. position,
provided two low- frequency amplifiers are used. It will efficiently perform the service of an H.F. amplifier
where a neutralised stage is em-

ployed. No alteration will be necessary to the H.F. transformer, since
the rated characteristics of the valve
are : A.C. resistance 21,000 ohms,
amplification factor 26, and mutual
conductance 1.25 mA. per volt.
Measurements obtained from a
specimen of this type gave the
characteristics at 10o volts H.T., and
zero grid as being : A.C. resistance
20,500 ohms, amplification factor
25.8, and mutual conductance 1.26
mA. per volt. Grid current starts at
plus 0.5 volt grid bias, so that with
anode voltages greater than no a
negative bias of 1.5 volts will be required when using the valve for amplifying purposes.
In the detector position it will
serve equally satisfactorily as an
anode bend or a leaky grid rectifier.
Resistance- capacity coupling would
be the best medium for linking the
anode bend arrangement to the fol ;Awing valve, although a transformer with a large primary would
be admissible if the output stage
follows immediately after the de50
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Average values under working conditions;
A.C. resistance, 21,650 ohms ; amplification factor, 23.6 ; mutual conductance,
1.09 mA'volt.

tector.

With grid rectification the

use of a transformer is certainly permissible.
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Valves we have Tested.
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Type L 210,
This may well be regarded as the
general- purpose valve in the series,
for the reason that, with nominal
characteristics of A.C. resistance
moo() ohms, amplification factor
15.5, and mutual conductance 1.55
mA. per volt, many diverse applications can be found for it. In particular, it will probably find greatest application as a penultimate
valve in an amplifier of two or more
stages used either for radio or gramophone reproduction, especially the

latter.
The measured characteristics taken
at ioo volts H.T. and zero grid bias
were: A.C. resistance 10,13o ohms,
amplification factor 15.7, and mutual
conductance 1.55 mA. per volt. A
use which should be given more than
a passing thought is that of an anode
10

volts for the filament. It will deliver sufficient undistorted power to
operate sensitive loud speakers of
the horn or cone variety at ample
volume for small rooms or where a
large output is not required.
MAZDA
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Average values under working conditions;
A.C. resistance, 5,600 ohms ; amplification factor, 14 ; mutual conductance,
2.5 mAlvolt.
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Type P 240.
This is the super-power output
valve of the 2 -volt class, and accordingly will find itself occupying
the last position in an amplifier designed for fairly large power work,
such as operating moving-coil loud
speakers, or a number of small cone type instruments. Its rated characteristics are A.C. resistance 1,goo
ohms, amplification factor 7.0, and
mutual conductance 3.7 mA. per
volt.
The sample specimen measured at
loo volts H.T. and zero grid bias
:
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Average values under working conditions;
A.C. resistance, 11,100 ohms ; amplification factor, 16 ; mutual conductance,
1.44 mA.volt.

bend detector followed by transformer coupling to an output stage.
When employed as an amplifier
with 120 volts H.T., a negative grid
bias of 3 volts will be necessary.
At 15o volts H.T. a grid bias of
- 4.5 volts will be satisfactory.
Type P 220.
The P 220 is a small power valve
requiring 0.2 amp. of current at 2
CH A R.ACTERISTICS MEA_<t'RED AT 100
AND ZERO GRI BIAS.
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293, and 'mutual conductance 1.19
mA. /volt.
Since the A.C. resistance is of the
order of that of a well-designed and
efficient tuned circuit at resonance,
set designers may justifiably expect
a big stage gain if adequate attention
to small details in the design of the
stage is followed. According to the
maker's figures the effective inter -
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Average values under working conditions;
A.C. resistance, 246,000 ohms ; amplification factor, 293 ; mutual conductance,
1.19 mA,'volt.

MAZDA

P
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P 220.

Type 215 SG.
This is undoubtedly the star valve
in the series. It is a screen -grid H.F.
amplifier, and to obtain full value
from the characteristics exhibited
careful design of the H.F. stage and
associated circuit will be necessary.
A mutual conductance of 1.1 mA.
per volt has been achieved, coupled
with an amplification factor of 300
and an A.C. resistance 270,000 ohms,
according to the maker's rating.
Measurements made with a sample
215 SG under the same conditions,
namely, 120 volts H.T., 6o volts
screen -potential, and zero grid bias,
gave the values as : A.C. resistance
246,000 ohms, amplification factor
MAZDA

0'091 AMP AT 2V

7

gave values sensibly in agreement
with these. We found the A.C. resistance to be 1,82o ohms, the amplification factor 6.6, and the mutual
conductance 3.26 mA. per volt.

o

electrode capacity has been reduced

5

2

ó

VOLTS

Average values under working conditions;
ampliA.C. resistance 2,100 ohms
fication factor, 6.9 ; mutual conductance,
3.3 mA. /volt.

to about one -third of that obtaining
in the majority of similar tetrodes.
This should make for greater stability and higher amplification from
a single stage than possible hitherto
with battery-fed filament valves.
B
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-Pen.

Type 230
This is a five -electrode power
valve with a high amplification factor, but, unlike the majority of
power valves, will not handle a large
input. The use of an intermediate
L.F. stage between the detector and
the pentode output valve is not recommended. Its greatest field of
usefulness will be found probably in
portable sets where space is limited
and low H.T. consumption essential.
Maker's figures are not yet available regarding the characteristics of
the valve, but we have measured
these under various conditions and
find that with loo volts on both
anode and auxiliary grid, and at
zero grid bias, the average values
are : A.C. resistance 49,000 ohm,.

2

LII
I,o/
wnw%:
E-

MAZDA
230 PENTODE
.

F

LAMENT

II 0'24 AMP
14

12

z
10
8
6
4

2

á4

,_
20.

AT

2V.

41

/
00

IIIIIIP/,
n__ieri °

lóV
-

iiiiiii..°ii
r4N
...ramm,
`¡%

2,:,

-4

-iantlimm

ET°

-12 -10

óov,

-8

-6

GRID

-4

-2

6

2

o

VOLTS

Average values under working conditions
with auxiliary grid potential lower than
anode voltage ; A.C. resistance, 90,000
ohms ; amplification factor, 112 ; mutual
conductance, 1.4 mA'volt.

amplification
factor
84.5, and
mutual conductance 1.73 mA. per
volt.
These vary considerably
with different values of anode
potential, auxiliary grid volts, and
grid bias.
It is noticed on examination of the
valve that the " earthed " grid, or
fifth electrode, is connected internally to the control -grid, and not to
the filament as usual in valves of
this type.
A standard 4 -pin base
is'f tted with the pins disposed as in
the ordinary triode. The auxiliary
grid is brought out to a small terminal on the side of the base.
All valves in this series are heavily
" gettered," and we could not find
the slightest trace of softening as
evidenced by the presence of reversed grid current.
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CORRESPONDENCE.
The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence sho_]d be addres_el to the Editor, "The Wireless World," Dorset Home, Tadcr Street, E.0.4, and must to aatompan:ed
by the writer's name and address.

EMPIRE BROADCASTING.
Sir,
ant glad to see that some of the complaints concerning
the class of items broadcast by the B.B.C. from 5SW have
been published in your esteemed journal from time to time, and
am sore overseas readers will thank you for your interest.
Of course, we overseas readers aild listeners realise that we
are free listeners and have no right to complain. Certainly
the " High and Mighty Powers that Be " could give us a very
disconcerting reply. However, it is understood that 5SW is
an Empire Station for world -wide transmissions.
The present policy of 5SW is very unsatisfactory to the
Empire, and other listeners. Here in Egypt. as undoubtedly
elsewhere, there are many foreign listeners who would be far
more interested in the British Empire if 5SW made its programme more interesting and more musical. Does this awful
drama stuff amuse anyone? I think there is quite enough
trouble in our daily rounds without adding to it by sitting
down to listen to such things as " Ah after five years of prison
I am at last f-r-r-ee !" How many people want pianoforte
lessons per radio? How many are content to listen to lectures?

-I

transmissions, whilst we still have our " experimental." Does
this mean nothing to the Government and the B.B.C.?
Alexandria, Egypt.
" MAIIANDIS."
A NUT CONVENTION.
Sir, -With reference to

" Mahandis' " letter in The Wireless
World of July 31st regarciing hexagonal terminal nuts, we
would advise that we have fitted hexagonal nuts with slot for
screwdriver to the whole range of our components for some
considerable time.
We are in entire agreement with
"Mahandis " that the multitude of various forms and sizes
of milled -edge terminals are totally unsuited for radio components. The hexagonal nuts permit the use of a flat or box
spanner and also a screwdriver for those cases where nuts are
in inaccessible positions.
BURNE -JONES AND CO., LTD.

!

Let us be gay, cheer us up, amuse us, and we commence the
next day with a brighter outlook and a kindly thought.
It is a great pity that there are no transmissions on Saturdays and Sundays. They are the best times for busy overseas

listeners.
If I lived at Home I would approach the wireless clubs.
Through them and their politicians the B.B.C. could be controlled by listeners. Another. suggestion is that the B.B.C.
have a committee of listeners, formed from delegates of the
wireless clubs, to consult on programmes. Correspondence
can also b'e a fair census of what is required.
Incidentally, our politicians would be serving our Mother
Country far better if they " washed their linen " at home,
instead of getting on the air and telling foreign listeners what
fools, bunglers and prevaricators are the other political parties
does not improve our prestige. Overseas listeners cannot vote.
Their only interest in Home politics is the result, and we were
not allowed to have the result broadcast to us
lVe are entitled to hear urgent news. For instance, everybody is interested in His Majesty's health. Yet whilst all
other countries are broadcasting news, the B.B.C. muddle along.
Other countries are coming on the air with very pov.rful S.W.
!
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AMATEUR STATUS.
Sir,
think that all amateur transmitters of this country
will be grateful to you for your championship of their cause,
and I hope it will result in some much -needed improvements,
as did your crusade for Empire broadcasting.
There is one point, however, which should not be overlooked ; the 20- and 40 -metre wavebands are hopelessly overcrowded, even from the point of view of European stations.
One can but vaguely surmise the conditions at the other side
of the Atlantic, where there are 17,000 licensed amateurs in
the United States alone. Since the new regulations came into
force communication with America on 42 metres has been almost
impossible. On 21 metres it is rarely possible to converse with
an American unless he is able to report signals at least 115. Even
an " R6 " or " R7 " report is frequently followed by " Sorry,.
interference bad, please repeat." On the other hand, the
10- and 160 -metre bands are almost deserted. I would suggest
therefore that, in the interest of amateur radio as a whole.
the 21- and 42 -metre wavebands should be reserved for those
who wish to undertake serious work of an experimental nature.
Most other work which might warrant the granting of a
transmitting permit could be done on the 80- and 160 -metre
wavebands, and it is to be hoped that the authorities will
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remove some of the " red- tape " restrictions at present imposed ; such work, for instance, as Army- amateur co- operation
should receive every encouragement, and there is no really
valid reason why " traffic " should not be allowed in this
country, as in the U.S.A., provided it is kept off the 20- and
40 -metre " DX " bands.
Another amateur activity which could do with some encouragement is the development of waves below 10 metres.
At present these waves have no commercial use, neither have
lmateurs shown overmuch interest in them. If such an interest
could be stimulated, instead of limited by restrictions, it would
not only reduce the congestion on other wavebands, but might
well lead to remarkable developments. When a use has been
round for these waves it will be time enough to introduce
restrictions ; in the meantime, I would suggest that all amateurs
be granted the use of 160 and 80 metres and all waves below
10 metres -the latter free from all restrictions; but that special
justification should be shown for the use of the 20- and 40L. A. MOXON (G6XN).
nietre bands.

Hampstead, N.W.6.

Sir,-Having followed with much interest the correspondence
which has recently appeared in The Wireless World with regard
to amateur status might I be permitted to occupy a little of
your valuable space in voicing the opinions of several amateur
transmitters, including myself ?
First, the present conditions under -which transmitting permits are issued, severe though they be, give considerable freedom of operating to amateurs. In this connection the R.S.G.B.
should be congratulated on having obtained more or less reasonable terms from the Post Office.
There is, in fact, little wrong with the R.S.G.B., except
perhaps a certain amount of snobbishness which everyone notices
in a small number of officials of the R.S.G.B. in London. This
evil could be remedied by the retirement of the snobs, who,
though in a minority, make themselves known and heard only
too well. Persons well- versed in the technicalities of radio
should not regard with scorn those less technical.
It is foolish to believe that there is any society in Great
Britain so representative of amateur interests as the R.S.G.B.,
and all that is needed is a little more canreraderie and individual help.
ETHERIS.
London.

TELEVISION.
Sir, -By a peculiar coincidence I happened to be looking over
your back number of July 18, 1928, where the following note
under " Current Topics " caught my eye
"Mr. Samuel Izenstark, described as the pioneer of wireless
manufacture in America,' prophesied last week that television
sets will be installed in 14,000,000 homes in America within the
next twelve months."
It would be interesting to know how near this optimistic dream
is to its fulfilment in America; now that exactly a year has
elapsed since this statement was uttered.
One mustn't outdo Jules Verne.
RONALD A. BRADFORD.
Paris.
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THE ULTRA- MICROSCOPE.
would like to comment on the reference to the ultraSir,
microscope on page 135 of the issue of August 7th.
If blue -green light (500µµ) just shows the shapes of certain
particles, then extreme ultra -violet (100µg) will show the shapes
of particles five times smaller in diameter (I believe that 100µg
is about the limit). But that is only a high- frequency amplification of five times ; it is not ultra- microscopy, for the particles can still be seen; the ultra-microscope locates the position
Posof particles that are too small to be seen by any light
sibly it is a frequency- changer I am not sure. Given fluores-
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cence, yes.
A lamp filament three yards away may be invisible when
cold. When glowing. though its position is indicated, it is
still invisible Though it seems a bit thick, yet, like the
stoutness that is beauty in Africa, the thickness is in the eye
of the beholder.
We know that Saturn wears a red flannel belt summer and
winter : he is big enough and near enough to be seen. But we
do not know whether Sirius wears the regulation collar, for he
cannot be seen; but he emits light by which he is located.
In the ultra -microscope, particles are strongly illuminated
against a dark ground. They glisten. Their shapes are not seen
-they are too small ; only blobs of light show where they are.
Incidentally, two microscopes in cascade do not constitute
an ultra- microscope. M2 is only a low -frequency stage :. it
cannot amplify detail that is not already shown by Ml, nor
!

position either.
If there were lumps in the ether, and we sprayed them with
W. RAWSTHOR \E.
short waves .
Hadfield, Derbyshire.

RECENT RECORDS OF INTEREST.
;e

ERY few wireless sets of to-da u considered complete
unless provision is made for using a gramophone pick up
in conjunction with the amplifier and loud speaker for the
electrical reproduction of gramophone records. It is, therefore,
natural that the user of a wireless set is becoming more and
more interested in the products of the various record manufacturers.
Columbia has recently produced some interesting works.
Perhaps one of the most important is the Thanksgiving Record,
reproducing some of the music as rendered by the Choir of
St. George's Chapel, Windsor, on the occasion of the Thanksgiving Service for the recovery of His Majesty the King. This
is not only a very beautiful record, but is also a memento of
an historic occasion. On the reverse of this record (No. 9808,
0
Columbia 12í.n.) we have the Coronation Offertorium
beautifully
Hearken Thou unto the Voice of My Calling
rendered by the same choir.
Lovers of opera will welcome the new Columbia 12in. record,
No. 9654, which 'gives a fine rendering of the beautiful duet
between Pinkerton and Butterfly at the close of the first act
of Puccini's ever- popular opera ; the singers are Isobel Baillie
and Francis Russell. The most. exacting purist can hardly
object to " Madame Butterfly " being sung in English, as the
principal characters represented would naturally speak in our
language. On the reverse side Miss Baillie's clear soprano
blends effectively wi r Miss Nellie Walker's contralto in the
Tales of Hoffman."
Barcarolle from Offenbach's

V
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Another line record (C, luuabia 5466, ICn_,.1 is that of Brahms'
Hungarian Dances. Nos. 5 and 6, as Flayed by the Hallé
Orchestra in the Free Trade Hall, Manchester, and conducted
by Sir Hamilton Harty.
A most remarkable piano record is Percy Grainger's rendering
of " Shepherd's Hey " and " Country Gardens," which are
recorded on Columbia loin. No. D. 1664. Those who have not
heard these pieces will be amazed at the variety of tone
which Percy Grainger is able to obtain from the piano, and
the result is distinctly invigorating, if music may be so
described.
As a real test. for the high-note performance of a pick -up
amplifier and loud speaker we commend to our readers a duet
for two piccolos, entitled " The Merry Brothers," by Jean and
Pierre Gennin, Columbia 12in., No. 9821, on the reverse side
of which is recorded " Echoes of the Valley," a duet for flute
'and echo flute. The former of these pieces would, we venture
to think, open the eyes (or rather ears) of many a listener to
the- shortcomings of his equipment so far as high notes are
concerned.
Among the recent fox -trots and other dance music may be
mentioned the following Columbia records -No. 5484, " When
my Dreams come True " and " Reaching for Someone and not
Finding Anyone," played by Paul Whiteman and his Orchestra,
and No. 5482, " Excuse Me. Lady " and " Huggable, Kissable
You," as played by the B.B.C. Dance Orchestra, conducted
and led by Jack Paj-ne.
-
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The Service is subject to the rules of
the Department, which are printed
below; these must be strictly enforced
in the interest of readers themselves.

_
ANSWERED

i

selection of queries of general
interest is dealt with below, in some
cases at greater length than would be
possible in a letter.
A

" The Wireless World " Supplies a Free Service of Technical Information.
Short -circuiting or Condenser Charging 7
spark clue to the flow of charging current into the large by -pass comb nsers
is generally produced when the H.T.
battery is connected to my rereirrr.
I nor quite familiar with this effect
and have come to expect it; consequently, when I recently connected
up my bat lerres to a set in w / irk
there happened to be an accidental
short -circuitt across the 11.'1'. terminals, I did not wake much notice of
the fact that the spark was rather
more intense than usual.
The fact
that the II. T. battery was ruined has
taught me to be more careful to
future. -Is there any easy way of
telling whether the spark is normal or
whether it is clne to an excessive flow
of curient throut//i a partial short-

A

circuit.'

A Simple Two- circuit Tuner.
1.rgic'u your blessing (in the
" h'e ulr-r.s' Prublr -urs " section) to the
use of the "17ot Drellers'
There" rcWu an open aerial, but Aare

inOC tier) in thi.ç o,ny
the sat will not be iglill/ selerlrre.
It seems to nie that its perfuruuuee
in this respect should be quite satrs-

foctory if a separately tuned aerial
circuit, loosely coupled to the grid
roil, were used. Will you please suggest the simplest possible arrangement
likely to be effective?
C. D. S.
Your proposed scheine of modification
is a ,good one, and the selectivity afforded
by a properly designed two -circuit tuner,
even with optimum aerial coupling, should
be sufficient for average requirements.
Further, thanks to the high amplification afforded by the H.F stage, it will be
possible to obtain sensitivity above the
average when aerial coupling is reduced
well below the value giving loudest signals, and consequetly the set should be
13

'5

but will generally be of
enables one to cover the
band with a single aerial
a variable tuning conmfd
o J o 0

" The Foreign Listeners' Four."
11'i1í you please tell me tare maure of the
puckers of the spec nl
nelireatdy
heated ,S.G. hig/r- frequency raves
used in " The I'orergn Listeners'

Pour"?

The S.V.4 valves are manufactured by
the Dlullard Company, which also produces the type 164.V, triode used as a
detector in this si -t.

0000'

Fig. 1. -A simple auto -coupled aerial tuner
for the " Flat Dwellers' A.C. Three." A

screen should be interposed between the
aerial coils and the gril inductances.
and long -wave aerial loading coils.
The
latter is short -circuited where required by
the left-band blade Of the three-pole
Sie itch.
The middle blade of this switch

I1,1

stated that when

transfers the loaded aerial connection to a
tapping point near the earthed end of the
appropriate grid coil L, or L,.
The
latter (the long -wave winding) is shortcircuited by the right -hand switch blade
when it is in the " up " position.
You will observe that a series fixed
condenser is inserted in the aerial circuit

This is optional,
advantage, as it
normal broadcast
loading coil and
denser of 0.0005

S. E. C.

There is a very easy way of determining this point; all that is necessary is to
tap the connecting lead lightly on the
terminal and observe if the usual spark
takes place.
Then make contact again
and observe if another spark is produced.
if it is not, it can be assumed that the
condensers are fully charged up, and that
there is no appreciable leakage.
Of course, the valve filament switch
should not be " on " while this test is
being made.

Yu

found satisfactory in situations where
interference is intense.
A simple but satisfactory forni of connection is shown in Fig 1.
In this diagram, L and L, are respectively medium:

It r

-

L Ie.s.

al.) Onto one question (rr -Bich m sl deal unite
spree* fir poin()c-in.
unsure. eel. Letters
must be coaciscly worded and headed "Information Deportment."
(2.) Queries must be iiitter( on one side of
the paper, and dinurnms drnurn on a separate
street.
.1 self-addressed s/ uupe.l envelope must
be enclosed for postal reply.
(a.) Design., _r cirroi: r'i,rp-runs for complete
receivers cannot be given. ; under- present -day
conditions justice mil not be done to questions
of this kind in the, course of a letter.
(4.) Practical rtirin7 pia is cannot be supplied
or considered.
(5.) Designs for conaponen's suca. as L.P.
chokes, pouter transformers, etc., cannot be
supplied.
(6.) Queries arising from Jae con.ste etion or
operation of receivers must be confine- to con rtructi.onal seas described in " The lV ireles.
World" or to standard ntanufac:nrers' receiver.;.
Readers desiring information on matters
beyond the scope of the Information Department are invited to submit suggestions regarding
subjects to be treater: in future articles or
paragra ;rhs.

An Awkward D.C. Voltage.
! am in the unfortunate position of
hating a D.C. supply of 150 rats
only, and aril doubtful whether 1
shall be able to obtain .sufficient voltage for the output slate to ensure
good quality at reasonable volume.
If I decide to .make up on 11.7'.
eliminator, ran /ou aire me any
ideo ers to what rouage will be lost
in the smoothing devices.'
W. S. R.

Without knowing the anode current
consumption of your output valve ive
cannot can, exactly what voltage will be
" dropped " in the smoothing circuits ;
but if you choose a good choke with a
low D.C. resistance there is little reason
why yrou should lose more than some 15
volts. This means some 135 .volts will
be available for the set.

0000

A Correction.

In the drsrriptian of the "_Veri kilo-Nog
Four," the maxim It no .ca/ne of the
1nlruue control re.sistonrr is q'een as
200.000 ohms in the inscription under
Fig. 2, and as 20,000 ohms in the
"List of Parts." Which is rnrrert'
T. C.

maximum value of 200.000 ohms is
suitable, and consequently the figure given
in the " List of Pmts " is incorrect. tt This
error is regretted.
A
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Test the Grid Leak.
New All 11'cme Four" has worked
u-ell until recently; it now seems to
become choked, signals failing almost
completely for an appreciable time
and then coming back to original
volume. Cait you tell me what' is
W. T. D.
wrong?
If the " choking " coincides with the
reception of a signal of exceptional
strength (or of a strong atmospheric discharge), your description of the trouble
would lead us to think that it must be
due to a faulty grid leak (in the first L.F.
grid circuit), and in all probability the replacement of this component will put
matters right. If it does not, it must be
assumed that the trouble is not due to
true grid choking, and it will be necessary
to make careful stage-by-stage and point to -point tests, in order to locate an intermittent partial disconnection.
My

'

c e

c o

Picture Reception.
l have built the Picture Receiver described in Jan any, and for some time
it worked pe'rfeetly, but lately .roure
fault seems to have developed which
makes the picture blurred. I ciwlose
specimen pictures, including one reW. A.'
ceived from Berlin.
The trouble you are experiencing with
your picture receiver is no doubt due to
an incorrect adjustment of friction. Excessive friction causes a serious retarding of the clockwork drive giving a vary-
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Two A.C. H.F. Stages.
Would it be po ,ible to nsr A.1'. rah' es
thrancgi1011t i,i the "Kilo -.flag Four,"
making only the obvious modifications

and adding iIr necessary cathode and
heater , ',,,,,, tiu' '
S. E. L.
This receiver could be operated with
A.C. valves, but some adjustment, particularly of the H.F. transformer ratios.
would be necessary, and unless you have
had a good deal of experience of multistage H.F. amplifiers, we think you would
be safer in adopting something on the
lines of the " Foreign Listeners Four,"
which is specially designed for indirectly
heated valves.

for July 31st
it is stated that the sensitivity of an
S.G. high- frequeary amplifying valve
can be improved by fitting a
potentiometer so that grid bias may
be adjusted to the minimum e'alae
necessary to prevent the flou' of grid
current wader the influence of signals.
('on it be taken that a .similar reis

of

benefit

where

I

will you please tell me how to
proceed.,
H. g. F.
In the multiple valve used in this receiver no connection is led out from the
anode of the detector valve element, and
consequently any conventional form of
reaction is out of the question. In point
of fact, it is possible to increase sensitivity by passing back to the detector,
grid circuit a certain amount of energy
from the output valve element anode circuit (in which a certain amount of H.F.
energy is flowing), but this course is
hardly to be recommended.
En,

coca

Grid Bias for H.F. Valves.
On paye 108 of your issue

finement

Where Reaction Cannot be Used.
reaction to the
Is it ,..'ible
Unlliple al
Portable," and, if

a

neutralised triode is in question?
W. P.
The mutual conductance of any valve
will be improved by operating it with
the minimum negative grid voltage required for the purpose on hand, and it
is a fact that the performance of a

Indirectly Heated Cathodes.
As a new reader of your journal, 1 ran not understand how indirectly headed
valves derive their low tension current from the mains, nor can I see
in aeJiat respect they differ radically
from battery valves. Can you ,lice
nee a few words of explanation, particularly with reaad to the latter
point!
J. F.
Indirectly heated A.C. valves are fed
with low- tension current through a step down transformer-generally providing
about 4 volts- connected to the A.C.
mains. The filament through which A.C.
current is passed is not the emitter or
cathode in the ordinary sense of the word,
but serves merely to heat another element
(the cathode proper), which is placed in
close proximity to it, and is chemically
coated or otherwise treated so that it provides a copious emission of electrons at
This
a comparatively iow temperature.
cathode serves the purpose of a filament
in an ordinary valve, but only one con nection from it is led out from the interior of the glass bulb.
c o

O C

Short Wave Aerial Coupling.

I have made a 2-valve del. -L.F. short-

mare set on conventional lines, the
genvrril design following that of cirireless
cuits di.scu.s.sed in " The
ll'arlal." It worl..s guile will, but I
of
the
firm that arrr the majority
ii,urlu,nd roocr'il results are distinctly better when the earth
Does
tiara is completely ren,orcol.
this indicate that there is a fault?
11

M.S.D.

(a) Wavy line produced by an incorrect adjustment of friction.

Berlin submitted by querist.

ing speed of starting on release. Insufficient friction gives a poor start when the
catch is withdrawn. Carefully reset the
catch plate and critically readjust the
friction plungers so that there is no change
in the ruining of the governor with stopping and starting. Look also to the friction pad of- the governor, as well as the
centre mountings of the spindle.

(b) Picture from

neutralised triode H.F. amplifier can
often be improved by making provision
for critical control of grid bias. Unless
the voltage applied from the usual dry
cell (orcells) happens to be unusually
wide of the mark, however, it is unlikely
that the addition of this refinement will
yield a readily perceptible increase in
signal strength.

When a short -wave set works best with
the earth disconnected, it can generally be
assumed that it dares not include provision
for a sufficiently loose aerial coupling. We
think that attention to this point will put
matters right ; although a short -wave set
-may work quite well without an " earth,"
hand capacity effects are likely to be less
troublesome when this connection is included.
If your set includes a separate aerial
winding with variable coupling to the grid
coil you should make provision for a
weaker coupling than at present, and, if
necessary, remove some of the aerial
turns; if an auto-transformer arrangement
is used, provision must be made for con
necting the aerial nearer to the earth
point.
-
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