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flood of gold is pouring into this new business. creating hundreds of big pay jobs. \Vhy gu along at $25.
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$511. $75 and up to $2511 a week. My book, "Rich Rewards in Radio." gives lull information on these big
jobs and explains how you can quickly become a Radio
pert through my easy, practical, home -study training.
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Amazingly Easy Way
to get into ELECTRICITY
Don't spend your life waiting for $5.00 raises in a dull, hopeless job.
Now .. and forever
say good -bye to 25 and 35 dollars a week.
Let me show you how to qualify for jobs leading to salaries of $50,
$60 and up, a week, in Electricity -NOT by correspondence, but by
an amazing way to teach, that makes you a practical expert in 90 days!
Getting into Electricity is far easier than you imagine! Act now, today!

...

a

Learn Without Books in 9 0 DAYS

ACKof experience -age
or advanced education
bar no one. I don't care
if you don't know an armature from an air brake
don't expect you to! I don't
care if you're 16 years old or
40
makes no difference!
Don't let lack of money stop

real actual work ... building real batteries... windingreal armatures, operating
real motors, dynamos ant'.
generators, wiring houses,
etc., etc. That's a glimpse
of how we make you a master practical electrician in
90 days, teaching you far

-I

-it

you. Most of the men at
Coyne have no more money
than you have.

Railroad Fare
Allowed

AVIATION

ELECTRICITY

I am including
my r ew Aviation
Electricity course
as well as Radio
d

Automobile

Electricalcouraes
to as who enroll
now.

more than the average

ordinary electrician ever
knows and fitting you to
step into jobs leading to
big pay immediately after
graduation. Here, in this
world- famousParent school
-and nowhere else in the
world -can you get such
training !

Prepare for Jobs

I will allow your railroad

Like These

Students uriring and Hacking ignition on one of the fate
type Radial Airerai t Engines in our aviation deportment.

Get the Facts

Coyne is your one great chance to get Into elec-

tricity. Every obstacle is removed. This school is 30
years old-Coyne training is tested -proven beyond

Here are a few of hundreds
fare to Chicago, and if you
of positions open to COYNEDYNE
all doubt -endorsed by many large electrical contrained men. O free employshould need part -time work
corns. You can find out everything absolutely free.
ement bureau gives you lifetime
I'll assist you to it. Then, in
mployment service.
Simply snail the coupon and let me send you the big.
free Coyne book of 160 photographe ... facts ..
12 brief weeks, in the great
Armature Expert
Jobs, Pay, Future jobs . salaries ... oppu ,unities. Tells you how
up to $100 a Week
roaring shops of Coyne, I
Operator
Don't worry about a job, many earn expenses while training r od how weasiat
up to $65 a Week
train you as you never Substation
graduates in the field. This does nut obligate you.
Coyne training settles the our
Auto Electrician
So act at once. Just mail coupon.
dreamed you could be trained
$60 a Week and up
job
question
for
life.
DeInventor - . - Unlimited
on the greatest outlay of
Maintenance Engineer
mand for Coyne men often
electrical apparatus ever asa Week
exceeds the supply. Our
Service Station Owner
sembled ...costing hundreds
pn n Week and up
employment bureau gives
Radio Expert NO n Week and up
of thousands of dollars .. .
you lifetime service. Two
real dynamos, engines, powafter graduation,
er plants, autos, switchboards, trans - Clyde F. Hart got aweeks
position as electrician
mitting stations... everything from with the Great Western
Railroad atover$100
doorbells to farm power and light- a week. That's not unusual.
We can point to
ing
full -sized
in full oper- Coyne men making up to $600 a month. $60 a IMr. N. C. LEWIS. Pres.
ation every day!
week is only the beginning of your opportuCOYNE ELECTRICAL SCHOOL Dept. C 9-9S
You go into radio, battery or automo- I 500 S. Pau!ina St., Chicago.
III.
No Books -All Actual Work nity.
:,r
ti ve electrical business for yourself and make
Mr. lev:
Without .,h,ilrat ion send ate your big traecatO..' and ali details of Railroad Fare to Chicago. Free Employ
I
Pic books, no baffling charts ... all
up to $15,000 a year.
.'o Servier. Aviat stn EItricity
.w
and Automotive Electrical
.

.

Get this

FREE

...

Book

...

:

COYNE

500 South Paulina Street

ELECTRICAL SCHOOL
H. C. LEWIS, Pres.

Dept. C9 -95

Established 1899

Chicago, Illinois
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In The September Issue
Hugo Gernsback
The "Screen Grid" F.:.idyne
This article by Mr. Hugo Gernsback describes in
detail the construction of the most improved Peridyne
available today, surpassing all previous forms of the
Peridyne.
R H. Siemens
Putting New Life in Old Supers
A method of obtaining stable and high -gain amplification in a circuit incorporating standard 'OlA tubes
is disclosed in this article by Mr. Siemens.
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Julius G. Aceves
Servicing the Broadcast Receiver
This article of interest to every owner of a radio
set includes two tables which render set servicing
a much speedier operation.
A Bureau of Standards Audio Amplifier. ...S. R. Winters
The technical difficulties encountered during the
design of an unusual type of audio amplifier and the
eventual solution of these problems are described in

this article.
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Easy
'a
to Make ,3°Sanhour
in Your Spare Time
nR.ADiO
_

Each of these plans, developed by the Radio Training
Association of America, is a big money-maker. Set owners everywhere want to get rid of static, to have their sets operate from the
electric light socket, the tone improved, and the volume increased,
and transformed into single-dial controls. Phonograph owners want
their machines electrified and radiofied. If you learn to render
these services, you can easily make $3.00 an hour for your spare
time, to say nothing of the money you can make installing, servicing, repairing, building radio sets, and selling supplies.
Over $600,000,000 is being spent yearly for sets, supplies, service.
You can get your share of this business and, at the same time, fit
yourself for the big-pay opportunities in Radio by joining the
Association.

Join the Radio Training
Association of America
A membership in the Association offers you
the easiest way into Radio. It will enable
you to earn $3.00 an hour upwards in your
spare time -train you to install, repair
and build all kinds of sets -start you in
business without capital or finance an invention -train you for the $3,000 to $10,000
big -pay radio positions help secure a
better position at bigger pay for you.

-

-

Radio Engineer In One Year

A membership need not cost you a cent!
The Association will give you a com-

prehensive, practical, and theoretical

training and the benefit of its Employment Service. You earn while you learn.
Our cooperative plan will make it possible for you to establish a radio store.
You have the privilege of buying radio
supplies at wholesale from the very first.

ACT NOW If You Wish the
No -Cost Membership Plan

To a limited number of ambitious men, we will give Special Memberships that
may not-need not-cost you a cent. To secure one, write today. We will send
you details and also our Radio Handbook filled with dollars- and-cents radio
ideas. It will open your eyes to the money -making possibilities of Radio.

RadioTrainingAssociation ofAmerica
4513 Ravenswood Avenue, Dept. RCA -8

When

Earned $500.00 Spare Time

Frank J. Deutsch, Penn.: I have made
over $500out ofRadio in my spare time."

Chicago, Ill.

writing to advertisers, please mention
www.americanradiohistory.com

Claude De Grave, Canada: "1 knew
nothing about Radio when joined a
year ago.
am now a member of a
very exclusive organization of Radio
Engineers, and my income is 225%

I

I

it was."
Doubles Income In 6 Months

greater than

I

W. E. Thon, Chicago: "Six months after
enrolled secured the managership of
largeRadioStore and doubled my income. "

I

ir

Radio Training Association of America
Dept. RCA-8 4513 Ravenswood Ave., Chicago, Ill.
Gentlemen: Please send me by return mail full details of your Special Membership Plan, and also
copy of your Radio Handbook.
Name

Address
Cuy

Starr

a
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Become a Trained

Station WISN Is Operated From School of
Engineering

Radio-Technician

RADIO INDUSTRY PLEADS
For "Registered" Radio Experts
Michael
Michael Ert

Ert, Free..
Inc.. and
Pm. Wis. Radio Trades
Assn, and First V. -Prew.
Federated Radio Trades
Aven.. approves rad lo
as taught in
course
School of Engineering of
Milwaukee.
.

Television
Included
Complete R a d to Course
also Includes study of
fundamentals of Television and latest developments in that gigantic
new field. Enables anyone to keep up with progress of this new industry.

Opportunity beckons as never before in the Radio Industry. Good paying
positions, interesting work, a chance to become independent-radio offers
all this and more to ambitious men who seize the opportunity NOW!

Radio Trades Association Approves
School of Engineering's Radio Graduates
The Wisconsin Radio Trades Assn now compels every radio
service man to pass severe examinations and become regisDealers are tired of expensive. incompetent help.
tered.
Radio trade associations the country over are planning to

MOST THOROUGH AND PRACTICAL
RADIO COURSE IN AMERICA!
Here in this big splendidly equipped electrical school (from which Station WISN is operated
you can secure in three months the most thorough. the most compact anti practical radio training
offered anywhere. Covers entire field of radio! Complete course includes Radio Laboratory Pray.
Gee, Radio Telephony Theory. Radio Transmisalon, Cate Instruction, Electrical Mathematics, SerDaily broadcasting from WISN. All trainvice and Installation, Radio Sales and Merchandising.
ing is 100g'ó practical. You learn everything in three short months!

Earn While You Learn

Send for Free Book

Not only do we help piare our men after graduation, but we can arrange for pan-lime emn finance
ployment for ambitious men who
their tuition. This will cover part if a not all of
your living expenses while you are taking the
Radio Course at tile School of Engineering.

Bend today without obligation. for FREE rata log describing the wonderful opportunities in

radio, the three month Radio Course, and
details of our Earn While You Learn Plan.

CHOLO ENGINEERIN

follow Wisconsin's example. The School of Engineering is
the only institution in the country whose course is approved
by a radio trade association. Graduates of the S. of E.
are 'registered" without examination.

School of Engineering of Milwaukee,
Dept. RC 829,
Milwaukee, Wis.
Without obligation, please send me FREE Book
describing your 3 months' "Radiotrician" course
and full details of your "Earn While You Learn
Flan."
Name

Age

Address
City

www.americanradiohistory.com
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Make Money in Radio
By HUGO GERNSBACK
ESPITE the contrary opinion held by individuals and particularly by radio experimenters, set builders, repairmen, service men, there
is still a good deal of money to be made in
radio today. As a matter of fact and stating
it mildly, there is more money to be made in
radio by individuals than
before.
Many people are of the opinion that, ever
because the main
radio business is now centered in the set market,
money is to be made outside of selling sets. This isvery little
The reverse of this situation is true; as the followingnot true.
clearly
demonstrates.
This is the day when the individual and the man of small

woodwork. Holes and dents can be filled up and after intelligent and careful treatment, it will be difficult for anyone to
determine that the cabinet is not a new one.
Of course most of the sets taken in trade today are of the
battery variety. That, however, should be no detriment
because, with very little expense, a power pack or an eliminator
system can either be installed right into the set itself or placed
inside the cabinet if it is of the "console" variety, thus making
an all- electric set out of it. Inasmuch as such reconditioned
sets can be sold at a price vastly reduced from that of
lar sets, people of small means are willing to buy such reguAgain, the method of selling these sets is simple enough sets.
once
you know the knack.
The best way to sell such sets is not in an outright sale, but
by offering to leave the set "on consignment" for a week.
If you get permission to install the set on the premises and
it performs well, you will have little trouble in collecting the
full amount at the expiration of the trial period.
A number of individuals have even gone as far as to compete with a regular set dealer to the extent of selling
such
sets on the installment plan. Usually, a down payment of
$10.00 or more is made and the balance paid at the rate of
a few dollars a month. This is good business because, in
most cases, the down payment practically pays for the whole
outlay and whatever money comes in later is just that much
profit. Thus, if the constructor can make a few sales during
the week, he is assured of an extra income that he would
not have otherwise.
Incidentally, there will be the sale of "extras," inasmuch
as tubes, batteries, aerial equipment, etc., are of course sold
separately, and usually these are sold at a good profit. There
are vast opportunities today in this business and those who
have a little initiative can cash in on it.
There is one little store in downtown New York which does
a business of selling only "reconditioned" sets and in an
interview with the owner, the astonishing information was
disclosed that he made $18,000 net profit last year in selling
such sets. This store in many cases does not even bother
to recondition some of the sets that are too hopeless; these
are sold to experimenters for as little as $1.00 for a five-tube
set. This may not sound very profitable but this gets them
off the shelf and it must be appreciated that this store does
not pay more than 25 cents for some of these sets!
Another extra source of income for the individual of small
means is available if he will watch the building of new apartment houses as they go up. The builder or landlord should
be approached and the idea should be sold him that his house
should not be disfigured with a mess of unsightly aerial wires.
At a small cost, uniform aerials can be stretched on the roof
two or three feet apart, all uniformly put un by having light
iron work "T" angles spaced from one end to the other of
the building and then stretching the individual aerials in
between. A local blacksmith or iron worker will make the
iron work at a small cost and the actual cost of wiring comes
very low to the builder: while he will appreciate the fact that
his building is not disfigured.
The builders of "high class" apartment houses are employing the service man to install the latest idea in aerials, which
necessitates only a single wire for serving a grout, of anproximately ten apartments through the use of individual "blocking
tube" feeder units housed in some sheltered portion of the

means who has resourcefulness and good business sense
can
make quite a considerable amount of money out of radio
in his spare time, as a hobby, or as a regular business.either
Firstly, there is a good deal of money to be made by "reconditioning" sets. Practically every store, and particularly
the
larger ones, have any number of second -hand old-fashioned
sets on hand that in many cases can be bought almost for
the asking. Practically every store that does a good business
in sets must, as a regular course of business, take
sets
as "trade ins." Now, most of these sets usually are old
in poor
condition, but the individual who knows something about radio
repair work has little trouble in reconditioning such sets. We
have seen many cases where 5 -tube sets that sold from $60.00
up to $150.00 when they were new can be bought for $5.00
to $25.00, while the average price very seldom is above $10.00.
It is true that these sets may be old- fashioned and may
look like a wreck when bought, yet, with a little ingenuity,
and a few hours spent in reconditioning them, all can be sold
at a profit of 100 to 300 percent.
There are at the present time a good many individuals
make it a business to frequent radio stores where such who
sets
are sold, particularly those stores that do a large installment
business. Very often the owners of such stores are willing to
get rid of their second -hand trade -in sets if the individual is
willing to do a little servicing on their regular sets. At certain seasons of the year, the radio stores are, as a rule, short
of service men, and are only too glad to part with their second -hand sets in exchange for services. In that case, of
course, the profit in reconditioned sets is even better.
It is suggested that the individual interested in reconditioning sets have a letterhead printed and circularize a number of stores, which need not be necessarily in the same city.
It is announced that the writer is always in the market
for second -hand sets and he inquires of the dealer what sets
he has to dispose of as well as the quantity.
The next thing to do is to write to the manufacturers of
the sets and ask them for the service bulletins. stating the
model of the particular set. In these service bulletins which
every manufacturer gets out, a lot of valuable data is contained that comes in exceedingly handy when the set has to
he taken apart and reconditioned.
In most cases, the trouble in the old set is minimal. As a
rule, the only trouble is in broken connections or blown-out
transformers. Most mail order houses now sell replacement
transformers at prices from 60e up. Quite a few particularly
good transformers of this type are available and will work
wonders in many old sets. After the set has been repaired,
from the electric and radio standpoint, it is then of course
necessary to put the cabinet into first -class shape. This also
is a simple affair, because practically every varnish and roof.
paint house in the country and every store that sells paints
>:'rnm time to time I will give some hints on how to make
and varnishes has a number of preparations for refinichino
s
www.americanradiohistory.com
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"Color Curtain" For Cabinet Grills

The new vogue in cabinet design, as evidenced by displays at the Chicago Show.
is a changing light effect for reproducer grills of radio cabinets.
:'

By G. F. PRIDEAUX

EFORE we delve into the intricacies of the Color Curtain, let
us state that the colors seen are
entirely independent of the radio
mechanism.

B

cabinet. Another, and perhaps more
convenient, way is to screw the cylinder
holders directly to the base of the cabinet. The two -hole mounting which is
part of the kit makes this possible.
If it is desired to incorporate the color
screen in a cabinet which includes a
dynamic reproducer, it will be necessary
to mount the reproducer on a baffle which
can be mounted back about four inches
from the grille. It is possible that some
forms of cabinet construction may not
permit mounting the baffle four inches
from the grille, F, without introducing
a slight "barrel effect" in the reproduction. However, a four -inch depth
should not prove objectionable. Mag..,.
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Correct placement of the color screen
mechanism.

A

standard console with color screen visible.
Service men should capitalize this idea.

Method of Operation
One "color cylinder" is placed at each
end of the screen covering the sound
aperture in radio cabinets; these two
cylinders are very slowly rotated by a

small electric motor. A lamp placed inside each cylinder is continuously lit,
and this light is filtered by the rotating
color cylinders; the filtered light falling
on the screen across the cabinet opening
and the changing colors appearing to
"melt" from one extreme to another.

Constructional Details
Fig. 1 illustrates the usual method of
mounting the color cylinders inside a
'Engineering Department, Edison Lamp
General Electric Company

Works,

netic type reproducers need not be
mounted on a baffle, of course. It is
necessary only to place one about four
and a half inches from the color curtain,
and drop a black cloth curtain one -half
inch in front, as shown (E).
The color cylinders are made by overlapping strips of colored, transparent
material ( "Protectoid "). The strips are
all eight inches long. The widths recommended or balance are red, 2% inches;
blue, 31/4 inches; yellow, 2 inches; green,
2% inches. As the diameter of the completed cylinder is three inches, it will be
found that the strips overlap to a distance for fastening.
The mounting feet require four inches
base room, and the over-all height is
ten inches.
There is a pulley on each cylinder and
these two cylinders and the motor drive
are geared with cord, such as fish line.
The best speed for the cylinders is about
one revolution per minute on the average, (the right cylinder turning faster
than this and the left one turning slower,
due to the two cylinder pulleys having
different diameters. A change in ratio
is obtained by reversing the pulleys.)
The kit of parts obtainable includes
a small four -watt, brushless, non -synchronous induction type motor (3,600
www.americanradiohistory.com

Fig. I.

Another way of allocating the parts.

R.P.M.) and correct reduction-gear system. (Also, two color cylinders, pulleys, hardware, coupling cord, power
switch, lamp sockets, opaque cloth, and
color curtain material.) This type of
motor causes no "static" in the radio.
The 25 -watt, 115-volt inside -frosted
Mazda lamps, D, are the right type.
These and the motor are controlled by
the push -pull switch, B, mounted on the
grill, and operated by closing the door.

Rear view of a portable demonstrator.
curtain forms an 18 -inch square.

The

The Color Curtain
Most grilles are open over their full
area. These must be blocked up with
black cloth, except for the central space
required for the white screen to prevent
the cylinders from being seen directly.
This screen should not be flat, but
should have half -inch pleats. (These
correct a rotating "barber pole" effect.)
On the pleated curtain, the lines of
color demarkation disappear and an enchanting stage illusion is obtained.
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Air Wonder Stories
AIR WONDER STORIES, which contains
Flying Stories of the Future, is a fitting
sister magazine to SCIENCE WONDER
STORIES. It is a revelation in science fiction stories of the air. Be sure to reserve
a copy now or make
yourself sure of
Big

it by sub-
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Science Wonder Stories
DRAMATIZED MECHANICS

Stories with a
Scientific
Background

Magazine
Size 9 a 12"
4 Color
Cover

scribing.

Big
Magazine
Size 9 a 12"
4 Color
Cover

The Copy

The Copy

25c

25c

On All

On All

Newsstand

Newsstands
CONTENTS
August Science Wonder Stories

CONTENTS
August Air Wonder Stories
THE SILENT DESTROYER
By Hendrik Dahl Juve
BEYOND GRAVITY
By Ed Earl Repp
THE ARK OF THE COVENANT (Part II)
By Victor MacClure
WHERE GRAVITY ENDS
By Robert H. Leitfeld

THE PLANET'S AIR RULER
By Edward E. Chappelow
WHAT IS YOUR AVIATION KNOWLEDGE?
Aviation Questionnaire
AVIATION NEWS OF THE MONTH
THE READER AIRS HIS VIEWS
Letters from Our Readers

Special Subscription Price
S
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THE ALIEN INTELLIGENCE
By Jack Williamson (Part II)
By William P. Locke
THE MOON BEASTS
THE FEMININE METAMORPHOSIS
By David H. Keller, M.D.
By Ed Earl Repp (Part I)
THE RADIUM POOL
PROBLEMS OF SPACE FLYING
By Capt. Hermann Noordung, A.D.M.E. (Part II)
By D. D. Sharp
THE ETERNAL MAN
SCIENCE NEWS OF THE MONTH
"WHAT SCIENCE FICTION MEANS TO ME"
Prize Contest Letters
Letters from Readers
"THE READER SPEAKS"
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Special Subscription Price
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Issues $1.00
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The Moore - Daniels Receiver
Although Super- selective and Super- sensitive. it is Easy to Build and Operate

By ALFRED J. DANIELS

FOR the last few years we have
been slowly edging away from the
multi- control receivers and concentrating effort toward reduction of
the number of controls. Several receivers, both complete and in kit form, have
been developed, each having supposedly
reached the ideal design.

the first T.R.F. circuit to employ the
screen grid tubes with any semblance of
efficiency. Prior to that he was connected
with the Rauland Manufacturing Corpn.,
also of Chicago, and the Pfanstiehl Radio
Corporation of Waukegan, Ill., as research engineer in charge of coil design.
It is with great pleasure we present
this article by Mr. Daniels, one of the
co-designers of the circuit.

on the "Everyman 4" and "liveryman 5"
has made him particularly well known to
every New York fan and in this new cir-

BUNTING MOORE is well qualified
for mechanical design and physical
layout. Up to a few years ago when he
began specializing in the now famous
"Everyman 4" radio receivers, he had
been associated with the H. & F. Radio
Laboratory, The Colonial Radio Corporation, and David Grimes, Inc., where, under the personal direction of the designer
of the "Inverse- Duplex" circuit, he had
complete charge of inspection. His work

E

cuit have been employed the best features
of the two "Everyman" receivers.
Alfred J. Daniels, who, with Mr. Moore,
is responsible for the electrical characteristics of the circuit, has recently been in
charge of the laboratory of Aero Products, where he did much of the development work on the "Chronophase" circuit,

Effect of Reallocations
The recent action of the Federal Radio
Commission in reallocating the positions
of most of the broadcasting stations has
tremendously improved radio reception.
Once again it is possible for the owners
of reasonably good radio sets to select

their evening's entertainment from sta-

less of the sensitivity of the receiver,
there was no particular advantage in the
possession of a radio set which was better
than average; but under the new regime
it is well worth while to have a receiver
of sufficient efficiency to make possible
nightly reception of stations two and
even three thousand miles distant.

With only two controls in

Panel appearance of the
Moore -Daniels receiver. Extreme left control, antenna coupling; extreme right, regeneration.

tuning

'
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The set builder who wants to work
with a circuit which contains every assurance of being about the best that can
be built at the present time, containing
all the little refinements and developments which make it possible to get the
very last mile out of the equipment,
when such equipment is used with due
regard for the functions and operation
of the components, will find that the circuit arrangement to be described is that
combination.
The peculiar refinements of design

tions scattered over a third of the country, and the reception of stations from
coast to coast is no longer by any means
impossible. Once again commuters may
be heard telling of last night's "bag" of
stations, and once again, wherever a
group is gathered together, someone may
be heard bragging of their reception of
the night before. DX has returned to
its own!
While the ether was so congested that
heterodyning made it impossible to receive other than local stations, regard-

.001 MFD

OHMS

the

it is possible to
obtain truly remarkable
results with this receiver.
knobs,

While this is perhaps the case when
considered from the standpoint of many
people, there remain a vast number who
believe that something has been lost; that
a sacrifice has been made which can be
regained only by bringing back a few of
the controls we formerly had. Perhaps
these controls could be arranged in some
different manner, resulting in greater
simplicity of control, with an equivalent
efficiency. That such a condition is possible will be demonstrated to anyone
building the "Moore- Daniels" receiver.

S
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11+45v.
of the aerial circuit,
Schematic circuit of the Moore -Daniels, 5 -tube receiver. The stage of screen grid amplification adds greatly to the efficiency
unit are wired as
and the regenerative detector adds to the selectivity and sensitivity of the detector circuit. The inductances in the audio dory
(an
tenna)
coil
auto-transformers." An arrow points to the primary

www.americanradiohistory.com

RADIO-CRAFT

August, 1929

57

Rear perspective of the Moore -Daniels, showing the neat arrangement of parts.

which render it distinctive lie entirely in

the radio- frequency and detector circuits,
which may be employed in connection
with any variety of audio amplifying
system. The proof of its practicability
and freedom from eccentricities is the
fact that it works up equally well for
either battery or all- electric operation,
and that its output will energize equally
well any sonic amplifier. It is an unfortunate characteristic of most of the
sensitive receivers of the past, which
were to a great extent founded on "trick"
circuits, that in order to secure proper
operation on one type of supply, adjustments were necessary which had a very
deleterious effect when used in other
ways; but none of the "bugs" usually
encountered in one or the other arrangement will be encountered by the builder
of this circuit. The battery design may,
of course, be used with any good "A"
and "B" eliminator and, due to the steady
output of set units, will usually be found
to function, when so used, to just a trifle
better advantage than is possible with
batteries.
Fundamentally there is little that is
new about the receiver. The aim of the
designers was toward producing the best
possible operation, and in the course of
several months' experimentation, portions of almost every receiver design
which has been offered in many years,
were tried. Some were chosen, some were
found wanting, and the final result will

ticular feature was used last year by
Mr. Moore in the same way in the popular "Everyman ".
In the Moore- Daniels receiver there
has been incorporated a refinement of
design which is extremely simple; but
this feature makes possible the astounding selectivity which brings in both Chicago and New York stations in either
Receiver Characteristics
city, even when locals only 10 "kilohertz"
Looking at the front of the panel, we (kilocycles) away are in full swing. In
find two attractive and smooth -turning operation, it will be found that there is
drum dials, with their controls, and two a position of the primary coil which will
other knobs. For the reception of local perfectly balance out the signals from
stations only one of the latter need be even a powerful local; but, in the maxiused, as a volume control, but the other mum position, very tight coupling is obwill be found extremely useful in the tained. For local reception this control
reception of the elusive far -away stations may be used for very effective volume
whose reception is the proud accomplish- variation, rendering possible the reduc-

features of
many well- remembered circuits; although
it is unique in its sensitivity and comparatively low in its first cost. Reduction of the number of controls and of the
cost of the components, was, of course, an
object, but was not allowed to effect the
quality of the result in any way.
be seen to contain the best

ment of every DX lover.
One of the outstanding features of the
set is the availability of each of these
controls, without having them "inter link" at all in operation; in no case will
the adjustment of any control be found
to necessitate the readjustment of any
other.
Let us revert to the circuit diagram
and look at it, section by section. First,
we find that the method of antenna coupling employed here comes down to us
from the earliest days of radio, when
the "loose coupler" (or as it was later
termed "vario-coupler ") was the major
instrument of every receiver. This par-
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tion of the incoming signal to a value
where even the most powerful local will
not tend to overload any of the tubes.
In this radio- frequency stage the same
general type of tuning and filament-control circuits are employed as those with
which Mr. James Millen achieved wonderful results in the famous screen -grid
receiver he designed for the National
Company of Malden, Mass. The use of
the .0005 tuning condenser makes complete coverage of the broadcast band
easy, and the variable resistance in the
filament circuit assures the operation of
the screen -grid tube at its most effective
point.
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Another view of the composite circuit described by Mr. Daniels. Shielding is conspicuous by its absence. The method of coupling variation in
the antenna circuit is clearly shown. The radio frequency coils must not be placed any closer than as shown. The exceptional performance of this
receiver is an indication of what can be done toward the elimination of shielding by proper application of engineering principles.

Stabilizing Method
Efficient coupling between the first and
second radio -frequency stages is accomplished by a further development of the
"Chronophase" system which, in a cruder
and less finished form was utilized by the
writer in the Aero broadcast receivers
last summer.*
Even in its previous form this system
resulted in far more of the theoretical
amplification of the screen grid tube being available than in other T.R.F. circuits where attempts had been made to
utilize this tube. Since that time an extension of the elaborate course of research and experimentation which resulted in its adoption has been continued
until, as it is utilized in this circuit, all
of the amplification combined with selectivity (which was its chief feature) has
been retained; but with complete elimination of the need for a separate oscillation control for this stage. The output
of this improved "Chronophase" system
works into a second radio -frequency
stage in which a standard "all -purpose"
tube is utilized.
Both input and output circuits of this
second output stage have been adapted
from the Western Electric "Betts" circuit which is one of the oldest R.F. regenerative systbms and one which has
left a noble heritage of successors in

the "L.C.," the "Browning - Drake,"
"Roberts ", "Everyman ", and many other
popular circuits.
Complete neutralization of the undesirable feed -back effects, resulting from
the grid and plate capacity of the tube
over the entire band allotted to broadcast
frequencies, has been accomplished by
the combination of the well known "Rice"
balancing system, and the grid -stabilizer
system which has been adopted of late

'See an article in "Radio Broadcast"
for October. 1928, bu the writer, also the
"Aero 1929 green Handbook."

by almost every commercial manufac-

turer of high -grade radio receivers, with

excellent results.
It will be noted that the usual practice
of placing the stabilizing resistor directly
against the grid of the tube has been
avoided. In such a connection it interferes with the capacity neutralization
and introduces unnecessary losses which
can be avoided by insertion in the grid

return.

Avoiding Regeneration Pitfalls
Extreme sensitivity is obtained in the
detector input circuit both by taking advantage of the very close coupling obtained in the use of the auto -former
coupler between the plate circuit of the
screen -grid R.F. tube and the grid of the
detector, and by the use of a carefully designed capacity- feedback system.
The use of a single winding in this
coil adds surprisingly to the sensitivity
of the circuit. In the first place the
radio-frequency resistance of any R.F.
transformer is, to a great extent, directly
regulated by the amount of wire which
it is necessary to use in the construction
of the inductance. In the "Moore Daniels" coil the single winding contains
less than half the wire which would be
necessary for the conventional three winding coil.
Another even more important point is
the mutual effect of the various currents
which exist in such a coupler. The ordinarily-used three-winding coil contains a
primary, a secondary, and a tertiary or
tickler winding. Currents in any of
these coils induce currents of opposite
polarity in both the other windings.
Since the purpose of the primary and
tickler coils is to induce currents having
the same polarity in the secondary, they
must of necessity induce currents in each
other which are 180 degrees out of phase
with the initial current and, consequently, if the primary and tickler coils
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are placed in the proper position with
respect to the secondary, the coupling
between them must of necessity be close
since they will both be at the low end
of the secondary. This means that the
current necessarily passing through the
tickler will have the effect of reducing
the operating current in the primary.
Consequently we have the phenomenon
(familiar to almost every builder of
radio sets at one time or another) of
having an increase in regeneration apparently reduce the signal at times instead of increasing it, while manifesting
plenty of the usual tendency to throw the

tube into oscillation. When only one
winding is used, and regeneration is accomplished as it is in this circuit, it will
be noticed that the same position of the
coil is used for both the feedback and the
plate coupling from the radio -frequency
tube, and the objectionable coupling effect found in the three -coil transformer
will be completely avoided; while surprising results may be obtained under
the most adverse conditions.
The over-all sensitivity of the receiver
is greatly aided by the proper use of bypass condensers. Each of the return
leads to the battery (or power supply)
contains an efficient radio - frequency
choke coil with the high-potential end
connected to the ground by a substantial
capacity; so that all of the minute variations in signal current are confined to
portions of the receiver in which they
are useful and not permitted to stray
into other circuits where they would
produce distortion of the wave form.
The by -pass condensers selected for
this circuit were chosen particularly because of their extremely low radio-frequency losses and minimum "phaseangle" displacement. The losses found
in mica condensers of the usual variety
materially reduce the selectivity of the
recaiver, and ordinary paper condensers
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proved totally inadequate to
get proper results.
Value of Double Control
Since the antenna coupling coil is so dissimilar in
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described
Picture diagram showing the layout of the parts for the 5 -tube "T.R.F." receiver and the
The Clough audio system variously termed the "resonated primary."
"parallel plate feed." is used in this set.

elsewhere.

construction to the other
two coils, it was found undesirable to gang all three
of the tuning condensers.
It can be done, and with
very successful results; but
great skill in balancing is
necessary and, as simplicity
is the keynote of the design,
it was thought much better
to provide a separate dial
for tuning the input to the
receiver. A midget of very
small capacity (which is
mounted at the extreme
right -hand side of the panel) is available for correcting any slight difference
which occurs between the
second and third tuning
condensers; these are controlled by a common dial.
Attention is drawn at this
point to the fact that the
rotors of both the tuning
condensers are at high R.F.
potential and, consequently,
condensers having as little
unnecessarymaterial as possible must be used, and, in
ganging them, an insulating coupling must be employed. Both sides of the
condenser used to control
regeneration are also at
high potential; so that any
possible tendency toward
"body capacity" is to be
remedied by mounting this
condenser slightly back of
the panel and controlling it
through an insulating coupling.
The unusual high radio frequency gain which this
careful design makes possible has led the designers to
the use of semi-power tubes
(such as the '12A) for both
the second R.F. stage and
the detector, in order to
prevent any possibility of
overloading.
As previously mentioned
at the beginning of this article, we find in this circuit
the best features of almost
every popular circuit of the
past, combined with modern
refinements, apparatus, and
tuning equipment. The designers have taken elements
from the "Betts," "National," "Chronophase," "Neu trodyne," "Everyman," and
other successful circuits,
and, in an outstanding application of some of the best
work of DeForest, Armstrong, Hazeltine, Millen,
and many more, have produced an ideal
receiver for present conditions.
The audio system utilized makes possible, through a clever combination of
resistances and resonated transformer
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coupling, an almost perfectly flat reproduction curve over all of the audio frequencies, at a cost surprisingly lower
than any other method. The completed
receiver, while extremely simple to con-
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struct and low in cost, will prove a reve
lation to its builders, unless they have
(which I doubt) already handled a set
as sensitive as this one.
(Continued on page 93)
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Cone Diaphragms and Sector Diaphragms
The Sector Diaphragm Reproducer has made its appearance on the German
and English markets
In this article. Dr. Eugen Nesper shows how and why this form
of diaphragm is
desirable in comparison with older types of sound producing mediums.

By DR. EUGEN NESPER
loud speakers for radio reproduction, especially when it is a
matter of reproduction in small
or medium rooms, four different
types are chiefly in question: (1), the
exponential tube or horn 'loud speaker;
(2), the loud speaker with a large diaphragm, the operating system being so
far as possible without mechanical or
magnetic load; (3), the electrostatic
loud speaker, essentially according to the
Vogt oscillating system; and (4), the
electrodynamic loud speaker.
AS

Berlin

is comparatively simple and cheap to
manufacture, likewise because in it the
inclusion of the operating mechanism is
easily arranged.
To obtain an unobjectionable radiation
of sound, the conical diaphragm must
operate like a piston. If this is not the
case, there is the danger of more or less
evident distortion, an emphasis at resonance points. The fundamental requirement is to give such dimensions to the
diaphragm that it always operates in the
audio frequency ranges which lie below
or above the natural frequency. This is
also the reason why in electrodynamic
loud speakers the diaphragm is chosen
so small, since otherwise the high frequencies could not be brought out as well

as they are.
The necessity of the piston -like action
is the harder to fulfill in a system with
electromagnetic operation, the less the
motor unit is freed from mechanical and
magnetic load. With a unit giving comparatively weak impulses of motion, the
armature of which is likewise not completely unloaded and therefore still has
a certain relay tension, piston -like movements of the diaphragm can occur only
in an extremely slight degree.
Then instances very easily occur, two
of which are reproduced in Fig. 1. The
diaphragm begins to vibrate on itself,
Fig. 3.

Sector reproducer.

Reproduction Curves
The extremely common use of a diaphragm with a large surface has resulted chiefly for the reason that it is
possible in this way, by relatively simple
and cheap means, to transform into
acoustic vibrations (in what is comparatively the most rational and favorable
manner) the amounts of electrical energy which are provided by the usual
radio receivers with average audio amplification. Actually, the curves taken
of sound pressure created in such loud
speakers show a relatively uniform curve
from the low to the high frequencies.
With good arrangement it is not especially difficult to cover the field ranging from about 100 to about 6,500 vibrations. In this field the amplitudes are
reproduced very accurately.
Naturally in the course of the curve
the formation of certain faults or
"humps" is found (varying according to
the construction of the loud speaker),
but in general they are not very noticeable to the ear. To be sure, with relatively simple arrangements of this kind
we can bring out neither the extremely
low nor the extremely high tone frequencies, for which reason sounds characteristic of many musical instruments
and also of speech cannot be reproduced
at all or else only rather unfavorably.
The form most used thus far of all the
large diaphragms is the cone, because it

\

Fig. 2. Occurrence of whirl formations in the
freely vibrating conical diaphragm.
A baffle
is an aid in the reduction of the whirl effect.
It is seen that not all the diaphragm motion is
directly productive of sound.

while on the surface of the diaphragm
so- called Chladni figures are formed. In

Fig. la. is reproduced the appearance
of the vibration in the fundamental frequency of the diaphragm, while in Fig.
lb. the formation of a harmonic is shown.
Through such vibrations the effect of
tone radiation is unfavorably influenced
according to the' shape, material, and

method of stimulus of the diaphragm,
and on this very basis one cannot reckon
beforehand on attaining an accurate reproduction in sound waves of the electrical energy conducted to the driving
unit.
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Fig. I.

Undesirable forms of vibration of the
conical diaphragm. These tend to accentuate
reproduction of frequencies close to the fundamental of the vibrating system, (a) being the
fundamental and (b) its harmonica.

One can form an image of the vibration phenomena occurring in this, if one
examines a rope stretched between two
points or a taut violin string. This
arrangement, if excited below its natural
frequency, operates in its fundamental
vibration. In every other case more or less
pronounced harmonious vibrations occur.

Motional Characteristics
There is also however another phenomenon which can considerably distort
good reproduction, especially in a
strongly excited conical diaphragm.
This phenomenon is indicated in Fig.
2. In this case it is assumed that the
surface of the diaphragm does not show
any natural vibrations but on the other
hand that it operates like a piston, according to the theoretical demands. The
high tone frequencies are radiated substantially forward and backward from
the centre of the diaphragm. The radiation of the low frequencies now occurs
not purely axially forward and backward, but takes place in part more or
less inclined, about the edge of the diaphragm, so that the curve shown in Fig.
2 results. Consequently the effect is produced that through the vibrations bent
about the circumference, the diaphragm
moving back and forth like a piston exercises a certain whirling motion; in
consequence a damping takes place,
through which the reproduction is impaired because of the interference
formed.
This is the reason why high power
loud speakers, in which the conical diaphragm (in accordance with theoretical
demands) moves like a piston, are fastened in a sounding box or baffle by means
of elastic non -resonant material. By
this means a large part of these forms of
distortion can be eliminated, yet the diagrams of sound pressure taken in such
.uu apeatern taci unliurmity.
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If one secures the diagram exactly,
there appear almost always in conical
diaphragms built in wooden boxes of average construction, three noticeable resonance faults. The one most often occurring results from the natural frequency
of the wooden box; the second resonance
fault results from the natural frequency
of the cone diaphragm; while the third
is produced by the driving unit. By
means of an especially skillful arrangement it is possible to smooth out either
one or more of these faults; on the other
hand, if the relations are unfavorable,
the case may arise that these overlap
and that then the reproduction by such
a loud speaker is especially painful.
The Sector Reproducer
The sector diaphragm reproducer provides a very good solution of this problem. It consists of either four or six
individual sectors which are mounted as
in Fig. 3 in a frame in such a way that
the forward edges of the sectors are
mounted flexibly. The points of the four
(or six) sectors are firmly joined and
are fastened to the unit's driving rod.
If this arrangement was set to vibrating by the motor unit, the individual
sectors would bend rhythmically, and at
the same time the seams in which the
sectors are joined would expand and con-

tract rhythmically.

Now the trick has been used of joining
the sectors at these seams with a flexible
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elastic material. By this arrangement
every point of the surface of the sectors
can vibrate freely within certain limits.
It is possible that in spite of the
maintaining of the necessary mechanical
firmness, the surface of the sector diaphragm (like a rope fastened at one end
and caused to vibrate by the hand) forms
greater or less amplitudes according to
the spot in question. In Fig. 4 are
shown different forms of vibration in the
sector diaphragm. When viewed from
the vibrator of the driving mechanism,
the amplitudes of motion increase constantly toward the middle, to flatten out
again toward the flexible edge.
These vibration relations are present
as long as the sector diaphragm representing a free form is excited below its
natural frequency. For all higher frequencies there appear on the surface of
the diaphragm, forms of vibration similar to those which may be seen in a
rope fastened at one end and set to vibrating by the hand at the other; according to the sort of stimulus, harmonics are formed on the rope. For the
sector diaphragm these vibration processes are shown in Fig. 4. At the same
time it is especially noteworthy that in
contrast with most fairly rigid cone diaphragms these vibratory phenomena in
the almost freely moving sector diaphragm not only do no harm but on the
contrary are even necessary for the
radiation of sound.
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Fig. 4. Forms of vibration in the sector diaphragm. Every portion of the system can
vibrate in any direction, within the mechanical
design limits.

The effect of this arrangement is notably a powerful radiation of sound but
above all, sound radiation (without resonance faults) in the great range from
about 60 vibrations to about 8,500 vibrations, presupposing of course that the
receiver or amplifier is faultless and not
overloaded.

A Type '45 Tube, Push -pull, Power

Amplifier Circuit

ATYPE '45 amplifier circuit recommended by Amertran, and the most
recent amplifier developed in the Amertran Laboratories (Newark), is shown.
The instrument designations are as follows:

Tl, first stage DeLuxe, or other input

A. F. T.
T2, 151 input A. F. T.
T3, 442 output A. F. T., for magnetic
reproducers, or 443 output A. F.
T., for dynamic reproducers.
T4, 245 power transformer.
Ll, 256 audio choke.
L2, 641, preferably, or 988, or two to

three 256 audio chokes.
L3, 854 choke filter.
L4, 709 choke filter.
Rl, stabilizing resistor, 50,000 ohms (3

watts).

R2, "C" bias resistor, 2,000 ohms ('27

tube).

R3, stabilizing resistor, 50,000 ohms (or

less).

R4, R500 voltage divider, 31,000 ohms.
R5, detector plate resistor, 100,000 ohms.
R6, "C" bias resistor, 850 ohms ('45

tubes).

R7, R8, R9, center
30 ohms.
Gl, meter jack, '27
Pl, meter jack, '27
G2, meter jack, '45
P2, meter jack, '45
DO ,

tap resistors,

10 to

grid current.
plate current.
grid current.
plate current.
meter jack, total current output.

The "last word" in power amplifier design; incorporating all -A.C. operation; type '27 first stage
audio; parallel-plate-feed first stage -to-second stage coupling; push -pull type '45 tubes;
provision
to supply "A," "8" and "C" potentials to a separate detector and radio frequency amplifier
unit; and connections for dynamic reproducer field winding.

Cl, parallel plate feed condenser, 0.25
mf., working voltage 400 (rating).
ing).
C2, filter condenser, 2.0 mf., working
voltage 600 (rating).
C3, C4, filter condensers, 4.0 mf., working voltage 600 (rating).
Si, tap switch, 4 -point (H. & H. No.
1671j.
S2, on -off switch.
If the type '45 tubes are gassy, that,
is, not sufficiently freed of gases, resistor R3 may be omitted and a 709
choke inserted at (a).
A transformer having the correct deaigri .ur LIIC parLacurüL- prca-uy neael;LCu
www.americanradiohistory.com

may be used as Tl, to opeiate in conjunction with phonograph pick -ups.
Audio transformer Tl must be placed
with exceptional care with regard to its
inductive relation to power transformer
T4 and power chokes L3 and L4.
K connects to the cathode terminal of
the type '27 detector tube in the R. F.
chassis of any A. C. radio set. For battery operation, C- would connect to the
"B" minus post of the R. F.-and-detector chassis, and K would connect to "B"
minus also. It may be advisable to fuse
the 110 -volt line.
A type '80 full wave rectifier supplies
the LA. /CI. amount of current.
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Giant Free-Edge Cone

Reproducer
Being the constructional data for a loud- speaker assembly capable of developing
high volume from low power:output.

By LOUIS GANCHER
Flexible suspension of the small cone
was borrowed from dynamic speaker
practice, chamois being the material
used.
By making the baffle of a certain shape
(in order to enclose a certain amount of
air) it was possible to obtain audio reinforcement at the correct point. As the
characteristics of reproducer units vary,
it is desirable to have some compensation; and this is obtainable in the Giant
power instrument by varying the number or width of boards across the back
of the cabinet.
Photograph of the 14 -inch cone reproducer
and a standard cone reproducer. The "motor"
or driving unit is a vital factor for successful
results. It seems that foremost radio set manufacturers are seriously considering the use of
cones of increasingly large dimensions. at least
one commercial receiver for 1929 -1930 including dynamic reproducer with a 14 -inch cone!

THE subject of radio reproducers
is an extremely delicate one about
which to speak, in these days of
varying opinion on subjects acoustic. There are those who believe the
large paper diaphragm is the best form
of cone construction; given the proper
motor unit and other conditions. This
form of construction was very popular
at one time, as it seemed to be the most
convenient way of reproducing the lower register notes with the necessary fidelity.
Of course, one could always build a
horn of the exponential type and, if it
had an air column of such- and -such a
length and an opening of such-and -such
a diameter, the "cut-off" frequency would
be at a certain number of cycles.
The difficulties of home-constructing a
really satisfactory one may be better
realized when it is recalled that the horn
speaker which won the Franklin Institute prize for reproductive accuracy had
a length of 13 feet. The wall was one
inch thick. One ton of iron was used
to cast it. The reason for this enormously massive design was the elimination of resonant points within the operating audio spectrum. This result is
obtained in the laboratory by the use of
sheet lead about one -quarter inch thick.
The modern small cone, familiar to
all, is a gesture in the opposite direction,
This reproducer is of entirely different construction. It is very light in
weight; it is exceedingly compact; it is
*Chief Engineer, Radio Specialty Co.,
N. Y. C.

easy to make artistic in appearance; it
is readily placed almost anywhere.
This comment might just as well apply to the dynamic type of construction.
However, the dynamic reproducer has
two outstanding advantages; (a), it re-.
produces bass notes with greater volume
than the small magnetic -type cones; (b),
it will stand a greater signal input without distorting badly.
Although it is generally agreed that a
magnetic -type speaker, properly con structed, is very natural in its reproduction, the agreement does not extend to
the power-handling ability of the dynamic and magnetic on a par basis. For
extremes of power, a dynamic speaker is
more satisfactory.
The average magnetic speaker compares with the dynamic only at low
volumes. When the power is increased,
low notes are reproduced much better by
the dynamics.
To overcome this condition, the reproducer herein described was designed. It
incorporates features of the three -foot
cone, the exponential horn, the small
cone, the dynamic reproducer and the
low note baffle.
The special paper (Alhambra Fonotex,
generally used on the three -foot speakers) was found to be the best material
for correctly developing the flexural and
piston motions of the diaphragm. (In
reality there are not two, but five diaphragm motions.)
The driving unit is one that proved
very effective on airplane cloth speakers
of the better type (the "BBL" unit).

www.americanradiohistory.com

Some recent experiments with Celotex,
Prestwood, Masonite, balsa wood, beaver
board and several of the more ordinary
woods gave very interesting results and
the experimenter will do well to try
some of the combinations which occur to
him. It seems that the resonant characteristics of some of the harder woods result in a more pleasing tone than is obtainable with non- resonant materials, at
the low frequency end of the audio scale.
With non-resonant materials for the baffle- cabinet, the middle and high register
notes sound a little more natural, a little
more "ringy." The thinner the boards
are, the more resonance results.
The average diaphragm diameter of
dynamic speakers (and most free -edge
magnetic-type cone speakers) is about
eight inches -the Giant reproducer diaphragm has a diameter of 14 inches!
Assembly Instructions
The first thing to do is to mark the
"parchment." A simple way to do this
is to drill two small holes in a thin
wood strip or bar. The holes are to be
nine inches apart. Put a nail through
one hole and the parchment. Put a pencil in the other and scribe a circle which
will have a diameter of 18 inches. On
the circle drawn, make two marks 14
inches apart. Scribe one radial line
from the center to each of the marks
on the circle.
This makes a "pie"
shaped segment which is to be cut out.
With the Grain!
One of the two long edges of the segment must parallel the grain of the
paper. By bending the paper it will be
found to roll quite easily in one direction and from one side. This is the direction to work from.
Also, cut around the circle, removing
the excess paper. (In the earlier three foot speaker design it was usual to have
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a half-inch flap all around the circle.
This is not needed in the new design.)
Cut out a quarter-inch circle at the
center of the circle (the apex of the
"pie "). It is usually most convenient to
do this with a razor blade, as the cut
should be clean and not ragged.
Mark a half -inch flap along one edge
of the pie; on this flap apply a thin coat
of the cellulose cement made for this
purpose -or "tacky" glue may be used,
although it takes considerably longer to
harden.
When the cement has become tacky,
draw the two edges of the segment together and hold them until the overlapping flap has become securely fastened
to the opposite edge of the segment.
Now, the apex may be inserted and
fastened. It will be seen that the portion of the parchment removed has made
room for the metal of the apex. Of
course, the apex locking -screw must go
on the outside of the cone.
A good clutch type of apex will probably be much better. The reason for
this is that the bore of the lock -screw
apex is not a perfect fit for the drivepins of motor units. The result is a
rattle at certain powers and frequencies, due to the "side- swipe" of the drive
pin. This effect is unlikely to occur in
the clutch -type apex, if it is well made.

The Chamois Ring
Although the front of the reproducer
is shown without a covering, constructors usually place a piece of tapestry
over the entire front. In fact, the tapestry may serve the dual purpose of a
decorative front and flexible cone anchor. In this instance the chamois is not
used, the cone being glued directly to the
tapestry. The sound will come through
the tapestry and it will be unnecessary
to cut a hole in the material for this purpose.

Otherwise, the chamois is glued to the
front of the cabinet, to a width of about
one-quarter inch. Then, glue is applied
to the extreme edge of the cone, the cone

is centered in the opening of the cabinet
and pressed down tightly against the
chamois (or tapestry) and held there
until thoroughly dry. Not until then is
the final coat of cement or glue applied
around the edge of the cone, where it
meets the chamois, further to anchor it.
Any carelessness in the work up to this
point will result in the production of
rattles, very difficult to localize and perhaps more difficult to remedy.
The tapestry may be an integral part
of the acoustic system or, perhaps, merely an artistic finish. In either case, it is
desirable to glue the material to the cabinet at opposite edges, pulling reasonably tight and even. When the glue has
set, the two sides can be pulled to position and glued.
This removes the
wrinkles in the cloth.

Mounting the Unit
The next step is to mount the driving
or "motor" unit. It is screwed to the
center of the back bar that spans the
sides of the cabinet's rear. Connect the
unit to the radio set and turn the power
to "full." Move the bar around, a fraction of an inch at a time, until the drivepin. which has been placed in the apex,
rattles freely. If it will not do this, the
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cone reproducer; and also a detail of an apex which does not
permit "rattles" to develop.

apex is too small or the drive -pin is too
large, -the effect is the same either way.
The remedy is, usually, to change the
apex; but, occasionally, it may be necessary to get a smaller drive-pin.
The pin must be located in a direct
line from the unit to the apex. If there
is any wobble evident in the rod, there
assuredly will be distortion.
Having located the exact position for
the unit, the cross -bar is marked and
drilled for round -head screws. Large
washers are used with these screws, and
the holes in the wood are made several
sizes too large. This permits a final adjustment of the unit bar, to take care of
slight warpage as the screws are pulled
up tight.
Nails may be used to fasten the cabinet but fiat-head wood screws are recommended, and these should be pulled up
as tight as a large screwdriver will fasten them.
After the unit bar has been securely
fastened, the apex may be tightened. If
an aluminum apex is used, it will be
necessary to acquire a certain "feel" of
the tightness; as too great a twist will
shear the metal and too slight a twist
will allow the drive pin to "wobble"
slightly.
The builder who wants something a
little hit better than average will be glad
to construct the special apex pictured.
It is made by drilling through the full
length of a flat head machine screw, with
a drill the size of which is a slip fit for
the particular drive shaft used. An
apex cup is placed on the screw and the
two pieces assume the position shown,
an outer apex following, all to be locked
up quite tight by means of the locknut.
This makes a very rigid apex assembly.
The final operation is to accurately
align the drive pin, as outlined above,
and to solder the pin to the head of the
screw. If a brass screw is used, this will
be a little easier to do than it would be
if an iron screw is used, although the
latter can be soldered when an acid flux
www.americanradiohistory.com

is used.

Care must be taken to prevent
damage to the cone, due to the heat of
the soldering iron,
The finish of the cabinet is optional.
In fact, an unusually fine piece of furniture may be developed from the general
design furnished above. In many instances the constructor will prefer to extend the two sides of the cabinet and
fashion them in some simple manner.
The result is both pleasing in appearance and practical, as a book shelf-radio
reproducer is the result.
It must be mentioned that this speaker
combination will not rattle on considerable volume, and bass notes will be reproduced with fidelity if the proper adjustment of the motor -unit gap has been
obtained. However, rattles and generally
poor operation will result if the unit has
been permitted to vary from the correct
position during assembly, or if the two
(or four) air gaps are improperly spaced
with relation to the armature. The latter
condition can be checked before the unit
is purchased, a close inspection being
sufficient.

There are many other elements which
enter into the production of "timbre."
For instance, substituting canvas or
leather for the chamois ring will change
the quality of the reproduction. Also,
using tapestry instead of chamois will
result in a different "tone." Various
diaphragm materials will cause a change
in the reproduction.

One -inch stock is
recommended for the baffle cabinet; if
thinner material is used, it will evidence
resonance characteristics (which may be

preferred by some constructors).
A control of the "timbre" of the reproduction of certain portions of the
scale is made possible by closing the
rear of the cabinet to a greater or lesser
degree. This may be done as a permanent form of construction (the proportion of the opening being determined by
the characteristics of the particular
audio amplifier and unit combination
used) or it may be made to be variable.
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Home Talkies With Your Radio
A perfectly developed instrument, the Home Talkie unit, has been devised to
span the gap between the home movie and the home radio. The

result is "talking motion pictures" at home.

By A. PAM BLUMENTHAV

The illustration above includes the following views: Fig. 1, Bell and H owell motion picture projector with Home Talkie driving cable attached;
tip -jacks
Fig. 2, Home Talkie unit showing where the two leads from the detector tube socket of the radio set plug into phonograph pick-upbevel
face
on the top plate of the gear boa; Fig. 3. Same unit without turn -table, showing driving rod, vernier adjustment knob and shaft,
Fig.
5,
Proper
is
taken;
drive
pointer, and rotation-ratio scale; Fig. 4, Kodascope projector, Model C, indicating point from which turn -table
case
for
a
"Home
6,
Demonstration
is
illustrated);
Fig.
Kodascope"
projector
(the
"
unit
in
relation
to
a
picture
Home
Talkie
placement of a
Talkie" unit and picture reels. In addition to these reels and unit, a glass ead ( "Truvision ") screen, collapsible on a 3-inch roller, and an
all -electric power amplifier-with dynamic reproducer (in a carrying cue) a'e obtainable for those who wish to (figuratively)-"bring the mountain to Mohammed."

THE question "Shall we, or shall
we not, have talkies in the
home ?" is dependent upon a few
fundamental considerations. Such
secrecy has been observed by the various interests backing the commercial
talking motion picture, that the usual
reaction to the suggestion of talking
motion pictures in the home would be
to think in terms of the future, rather
than the present. were it not that demonstrations prove they are not imaginary; that they are "here."

Enter the Home Talkie Serviceman
It may come as a surprise to many to
learn that there are more than 250,000
radio set owners who also have motion*President,
Corp.,

Home - Talkie

Machine

picture projectors.

These people are

well able to pay the bill for tying the

That they have not done
'before this is due only to the fact
that the necessary parts have not been
available; no technical men have been
in a position to broach the idea, although
the big movie interests have paved the
two together.
so

way.
There are two methods of audio reproduction in use at the show houses. One
i, non- synchronous. The other, the subject of this article, is far better. This is
the synchronous method, by which the
sounds may be heard at the exact instant
the screen shows the corresponding

action.

One photograph shows a complete
assembly of this type and the drawings
and additional photographs show the
"how."
www.americanradiohistory.com

A complete installation includes a
motion -picture screen, a picture projector, a synchronized record for same, a
record turntable driven by the motor of
the picture projector, and a phonograph
pick -up with its connection plug for the
regular radio set. With this equipment
in operation, the appropriate sounds are
heard from the radio reproducer as the
picture unfolds.
(For those who are not "in the know,"
a standard 16- millimeter film has a
length of 200 feet and a "home talkie
show" requires five minutes and thirty seven seconds. A "Truvision" beaded
glass screen is probably the most perfect
"silver screen" obtainable for home use,
having 30% to 50% greater "definition"
than plain cloth screens.)
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Construction Details
There are many little structural features about the main machinery, the
turntable components, which are of
interest.
For instance, experimenters have
found that the vibration generated by
the projector and the "whip" of intermediate gearing is transferred to the
pick-up, and the result is distorted reproduction. By inserting in the gear box
a "ripple killer" (a heavy spring between the drive shaft and the gearing),
ripples are ironed out.
Also, much difficulty has been experienced in the past by turntable wobble
and rock. By mounting the turntable off
center it is possible to tip it up and
off the rubber-tired drive wheel, to make
adjustments. This prevents wear at one
point on the wheel, a cause of bumpy
rotation. The off -center mounting also
makes it possible to maintain an even
pressure on the wheel by gravity. In
addition, the weight of the pick -up is
placed directly in line with the wheel
and the center pin so that, no matter
how much the turntable may rock elsewhere, it is always firm on this line.
To obtain 100% synchronism, a flexible four-layer spring shafting, fabric encased, is run directly from the projector to the turntable gear box. The
instant the projector moves, the turntable must respond.
Every projector has some part which
turns in relation to the film mechanism.
It is necessary only to couple a shaft
at this point, usually the main feed
sprocket, and properly gear the shaft to
the turntable. Coupling units are illustrated. The "end" that fits the Kodascope Model C also fits the Victor. The
Filmo "end" also fits the Model A Kodascope. On the Filmo this end is inserted
in the hollow protruding knob on the
front used for advancing single pictures
by hand. (Fig. 9f.) This same end
can be inserted in the black knob that
is used for single -picture advancement
on the Kodascope Model A. (Fig. 9a.)
The end for the Model B Kodascope
(only) is claw -shaped, and fits over the
"hand set" knob on the side of the
shutter housing (Fig. 9b). To attach
the Kodascope Model C end, remove the
small knurled knob on the feed sprocket
(Fig. 9c) and substitute the end. The
DeVry Model G (early type) has a short
extension on the sprocket shaft (Fig.
9d) to which the end fastens; the
DeVry Model GRS (later type) has instead a "hand-set" knob under the mirror housing (the triangular box on the
back of the "gate ") which is to be removed and replaced by the end (Fig. 9e).
Synchronization
The flexible shaft (9g) should be
almost straight, with only a slight dip,
as pictured. At the gear box it is to be
fitted into shaft socket "A" and locked
with a threaded flange. (The Kodascope
Model B drives the shaft in the opposite direction, and shaft socket "B" is
used for correcting the rotation of this
machine only, by means of a gear wheel
in the gear box, as illustrated.)
The projector will rotate at one of
two speeds (at the drive -shaft connection), but the turntable must run at
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makes of non -synchronous (ordinary)
records are made at 78 r.p.m. The non synchronous or ordinary records are
used when it is desired to have incidental accompaniment to non- synchronous or ordinary films. With turntable
speed adjusted, as described below, the
projector will run 24 "frames" per second for synchronous operation, but
should be slowed to eighteen "frames"
per second for non -synchronous operation ( "incidental accompaniment") . Of
course, the projector may be run at the
latter speed without film and regular
records played without pictures.)
For synchronized operation of 33%r.p.m. records, the scale -pointer is set at
45; for synchronized 78- r.p.m. records,
155; for non -synchronized 78- r.p.m. records, 180.

The Screen -Grid "Peridyne" At Last!
fundamental circuit has found

N°more devoted followers among

set-builders and experimenters than
the "Interflex." They have hailed
with enthusiasm every new development, throughout the entire series of
sets which developed the original
idea into its highly- perfected form,
the "Peridyne," which appeared in
1927, and which represented the maximum possible efficiency with tubes
then available.
No mail which the publisher has
received, of late, fails to contain requests for details of adapting the
" Peridyne" to screen -grid tubes. For
the past few months, Mr. Hugo
Gernsback has been experimenting
at every available opportunity to perfect the Screen -Grid " Peridyne"
hook -up; and he has finally developed a receiver of unrivalled sensitivity and power, which is worthy of
being presented to the readers of
RADIO -CRAFT as the climax of his
radio set designs.
The new Screen -Grid "Peridyne"
"4I1 be described in the September
issue of RADIO -CRAFT. Watch

for it!

only one speed for a given record. A
lever-fork on the gear box shifts gears,
as the drawing shows, in accord with
these speed (r.p.m.) requirements:
Setting Projector
Record
H
1440
33% or 78
L
180
33% or 78
The lever settings for the various projection machines are as follows: Filmo,
nr
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Fig. 7. Detail of the Home Talkie unit,
showing means to prevent wear on the rubber
drive wheel.

H; Kodascope Model A, L; Kodascope
Model B, H; Kodascope Model C, L;
DeVry, early models, L; DeVry, late
models. H.
Home Talkie and Vitaphone synchronized records are made at 33% r.p.m.;
Victor synchronized records and all
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Fig. 9. Above are shown various connectors
for standard picture projectors, and the proper
point at which to attach these.

Adjusting Turntable Speed
The projector speed may be balanced
against the turntable or vice versa. In
either instance the speed of the standard
must be accurately known. As it is too
difficult to follow the second method, the
first is used.
The record speed may be checked accurately by counting the revolutions of a
piece of white paper placed between the
record and the turntable. It should
rotate exactly 33% times per minute
(a preliminary check may be made by
counting the revolutions (1630) in 30
seconds) with the scale -pointer at 45. If
it does not, the "vernier" knob on the
front of the gear box is adjusted slightly
until the scale -pointer has been racked
(Continued on page 93)
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How the few parts are related for turning a phonograph record so that its recording
is in exact synchronism with the corresponding views from any type
picture projector. The volume control potentiometer resistance is shunted across ofthemotion
"radio" tip -jacks,
the movable arm and one side of the resistance being connected to the connection
points marked
8.

"pickup."
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Radio Programs for Motion Picture Theatres
A

radio frequency receiver. an audio frequency amplifier. a power unit.
and other details of "talkies" are treated in this article.

By W. L. WOOLF
connected across the secondary of the
filament transformer, furnishing means
of obtaining an electrical center tap.
This center tap is then connected either
to "B" mnius or to "B" plus 45 volts,
depending upon which of these connections gives the closest approach to hum less operation.
The "pack"
Complete turn -table assembly.
shown was temporary. The left panel has two
110 -volt, 6 -amp. fuse receptacles and a 110 -volt
The center panel has two control
switch.
knobs, the left one being a volume control
for an external synchronous or non- synchronous (sound effect) pickup (a microphone can
be used) and the right one being a master
fader for the two non -synchronous pickups
illustrated; the switch is for impedance- matching the external pickup. The panel on the
right contains a volume control for a monitoring reproducer and a switch for the field winding current supply of the monitor.

Binding posts 34 and 35 are connected
to the input posts of the theatre amplifier, aerial and ground are connected to
the tuner, the filament transformer is
connected to a 110 -115 volt A.C. source,
correct "B" voltages are supplied to the
tuner and it is then ready for operation.
A turn of the knob tunes in stations.
and with sufficient output for use with
modern talking picture amplifiers.

cUSTOM set builders are now
receiving many requests from
owners of motion picture theatres for a positive-action, easily operated, all- electric radio frequency
tuner. The theatre people desire a foolproof unit, which can be connected readily to the amplifier of the "talkie" equipment and which can be used to bring in
election returns, political speeches, prize
fights and other radio events of national
interest, through the theatre group address speakers.
A compact single dial control radio
frequency unit, consisting of three
stages of tuned radio frequency and a
detector using plate bend rectification,
and operated direct from the light socket,
has been designed.
The antenna coil is a standard R.F.
transformer and the various stages are
all coupled by means of matched coils.
The R.F. stages and the detector are
tuned by means of two sets of two -gang
"battleship" variable condensers, operated by a single drum dial.
Grid suppressors 6, 13, 21 stabilize the
circuit, and the small variable condensers
17 and 25 are utilized as equalizers. The
various stages are shielded from each
other, as indicated.
Volume is controlled by means of a
resistance, shunted across the primary
of the antenna coil. Grid bias is secured
through the voltage drop across resistors,
connected in the circuit between "B"
minus and the cathode of each tube, bypassed to ground by condensers.
'Directing Engineer, Amplion Corp.

Circuit isolators are used at 11, 19
and 27 for the purpose of choking back
R.F. currents from the "B" eliminator,
these currents being by- passed to the
cathodes and thence to ground by means
of condensers. Quiet operation results
since they produce the effect of a separate source of "B" supply for each tube.
An R.F. choke is used at 33 to block
radio frequency currents from the aildio
amplifier. This choke is by- passed by a

A

Power Supply

In some cases, the set builder will be

called upon to furnish not only the tuner.
but also the "B" supply, a suitable audio
amplifier and a complete group address

system, including apparatus permitting a
picture exhibitor to reproduce, by means
of a special phonograph pick -up, music
appropriate to any picture and in addition, non -musical sounds, such as those
made by a moving train, bells, thunder,
etc.
The suggested "B" supply and audio

.001 mfd. mica condenser.
A variable 20 -ohm potentiometer is
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Schematic circuit of the radio frequency receiver recommended for use with "sound" equipment
of moving picture houses.
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amplifier, shown in the accompanying
diagram, utilizes two stages of audio
amplification. The first audio stage uses
a '27 tube, while the output stage uses
two of the new '45 tubes in push -pull.
The secondary of the output transformer
is carefully matched for and should be
connected directly to the movable coil
of the dynamic speaker.
Plate voltage for all tubes, both in the
amplifier and the tuner, is supplied by a
power compact. This also contains the
filter chokes and supplies filament current to the full wave rectifier tube and
to the two power tubes. The first audio
tube 49 receives its filament current from
the filament supply transformer on the

tuner.
Proper grid bias for the first audio
tube is obtained through the voltage drop
in a resistor 50. The voltage drop in
the resistance 56 gives the correct grid
bias for the push-pull output tubes.
In order to preserve the flat characteristics of the audio system, the circuit
isolators shown at 48, 53 and 55 are desirable. A tapped unit is used to subdivide the plate voltages, as required.
The speaker recommended for use with
the above equipment is a horn type dynamic unit, used with a 10 -ft. exponential
DESK
MICROPHONE-

61

110V'
A.C.

-

picture being shown. A cabinet, shown
in the illustration, has been developed
for this service. This cabinet contains

TURNTABLES`
PICKUPS.,
I

40

F.

- --

EXPONENTIAL
HORN

1

GIANT
DYNAMIC

UNIT

1

MICROPHONE
AM PLI FIER

MUM!

FIELD
EXCITER

- TUNER

ict, O

PMS2
STANDARD

= AMPUFlER

CABINET

--

A microphone amplifier (of use mostly for "outside pickups"), an audio and radio frequency amplifier, a monitoring microphone. two turntables, an "auditorium" type
horn, with dynamic unit, and the necessary controls are the items
constitute a standard "sound" system.

air column horn. This unit is one of the
largest dynamic units made, its weight
being approximately 20 pounds. In addition to theatre use, the unit is suitable
for use in parks, places of amusement
and in fact, any place where groups of
people are gathered together. The dynamic unit is capable of handling 30
watts of undistorted power. The field
supply is 1'4 amperes at 6 volts. The
source of this supply may be either a
6 -volt storage battery or a 110 -volt D.C.
line with a 90 -ohm resistance in series,
or a rectifier that will give 6 volts D.C.
from 110 volts A.C. house current. In
the latter case, a step -down transformer
of approximately 15 to 1 ratio is required.
It is possible to obtain horns for use
with this unit ranging in size from 42"
long and 22" in diameter to horns having
an air column 15 ft. long with a bell 54"
square and weighing 55 pounds. The one
specified in the present instance is a 10
ft. exponential horn, having a bell 45"

--

illustrated, and these

two electrically driven turntables, two
magnetic pickups, a chra ^.]meter and a
bakelite panel on which are mounted
complete controls for fading one piece
of music out and bringing :cl, other in
and for tuning in special sound effects.
For the reading of titles, announcements,
advertisements, etc., a microphone may
be cut into the circuit, by means of a
handy switch, also located on the control
panel. A special microphone amplifier
furnishes one stage of audio frequency

amplification and the direct current
energy for the microphone, from 110
volt, 60 cycle, alternating current. This
amplifier is designed to operate into any
standard power amplifier.
As an example of the usefulness of
the R.F. tuner, the theatre owner may
wish to bring in through his group address system, a championship prize -fight,
(Continued on Page 86)

Front panel of
t h

Neat panel layout of the "theatre radio."

e
receiver
described.

BASEBOARD --+
12' X 20'

3435-

-41
69A70A-

7I A-

-3

by 45 ".

The motion picture theatre exhibitor
installing this R.F. unit should also install apparatus permitting the playing
of music and sounds appropriate to the

-

Schematic circuit of the audio amplifier and power supply necessary to complete a theatre "sound"
system. This amplifier may be used with any standard radio frequency amplifier, for home use.

-

33

32

22A

22 25 24 14A 14

17
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SHIELDS

BA

Layout of parts for the radio frequency receiver designed
use in conjunction
with existent audio amplifiers operating in theatres, halls, for
or other large gatherma nlaces
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A
In this

August, 1929

Complete Portable Transmitter
and Receiver

article. Mr. Lawrence B. Robbins. W -1 A F Q, describes in detail how to build a complete
radio transmitting and receiving set operating on the short waves. We will
welcome reports of results obtained by builders of this portable.

completed station; the barrel is necesThe transmitting unit is pictured at the left. The author is shown in the center picture, operatingon the
the right. The photographs show slight
in the picture
sary for keeping the units away from the ground. The coil winding jig is shownmaterial,
etc.. and the panels made to fit.
dials,
such
as
use
of
discarded
differences in the panel sises, etc., of the two sets due to the

TO be actually portable, a transmitter should be so constructed
that it can be carried about in

the hand if necessary. (This
portable weighs only 30 pounds.) This
is only possible with short wave transmitters because communication over any
distance cannot be carried on, on the
higher bands, with the low power such
a transmitter would be able to offer. It
was with this in mind that the portable
transmitter shown in the photographs,
together with its twin, a three tube receiver, was constructed.

Features
While, of course, not the last word in
short wave outfits, it is entirely practical.
The transmitter is a 40 meter affair operating on 671/2 volts plate current and a
"C" battery to light the filament of its
tube, which is a 199. The hookup used
has a known record of 2,000 miles per
watt under good conditions and from
500 to 1,000 miles can be attained by
this transmitter under as good conditions
with this power supply, which delivers
in the vicinity of .4 of a watt. It is thus
excellent for so- called local work but may
often surprise the user by making contact
over unbelieved distances.
The receiver is a conventional Schnell
circuit with two stages of audio amplification contained in a case of identically

the same size. This uses 199 type tubes hard rubber 111/2 inches long by 41
also and operates from three dry cells inches high. Two .00025 mfd. variable
condensers are used for tuning and are
and a small 221/2 volt "B" battery.
the panel. The
The filaments of both transmitter and mounted at each end inof the
center. The
is
mounted
rheostat
rheoohm
125
by
receiver are controlled
the
base just
mounted
on
socket
is
tube
stats; which makes it possible to light back of the rheostat. Back of that
comes
the tubes direct from a car battery if so
back
of
and
fixed
a
.001
mfd.
condenser
be
sets
can
the
desired. In other words
is
placed
a
choke
each
tuning
condenser
operated from a three, four or six or
-type grid
even an eight volt source if the contained coil. A 5,000 ohm transmitter
mounted
at
then
is
leak
of
good
quality
"A" batteries fail for any reason. An
the base
extra "B" battery block can also be car- the back right hand corner of
the
ried along if desired for boosting up the and then the tuning coils occupy
of
the
rear
edge
with
the
space
parallel
plate current of the transmitter, although this is optional. Even a Ford base.
The transmitter coils consist of two
spark coil can be used for plate current
by connecting top side contact to "A" separate air windings of No. 12 or No.
plus, (bottom side contact is the "B" plus 14 bare copper wire of seven turns each.
line) and the bottom contact of coil to the Their mountings consist of two hardkey and the other key lead to "A" minus. wood sticks; one 81 inches long and
Besides the two units there are in addi- the other 71/a inches long. The shortest
one is notched underneath at 1/s -inch
tion the key, headset and antenna
counterpoise wires-all of which can be intervals and arranged to leave 2 inches
between the coils. Coils are then set in
stuffed in a couple of pockets.
short
The transmitter is known as the Split position on the long stick and the
screwed
coils
and
one
through
the
placed
Colpitts circuit having tuned plate and
grid and a consequent absence of clips down to the bottofq one, the notches
to adjust. Only two are included and bearing down on the coils and holding
rigid. Then the ends
are used to connect the outer end of each them vertical and
stick
are screwed to the
of
the
bottom
tuning coil.
base as shown.
Transmitter Details
The antenna coil consists of five turns
The base is a thin board 11 inches of the same gauge wire arranged as
long by 7 inches deep. The panel is of shown in the sketch. This is placed be-

-
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This close -up of the transmitting unit illustrates the general arrangement
of the short wave coils and condensers.
Note the antenna (middle) coil
coupling.

CRAFT

A close -up showing the arrangement of the parts which constitute the
receiver. The basket wound "bell wire" coils will not absorb moisture
very appreciably in damp localities.

tween the two main inductances and their
ends are clipped into two Fahnestock
RHEOSTAT
clips fastened to the baseboard.
The form for winding the chokes is
shown in both sketch and photograph.
Eight long, headless wire nails are
driven, in a 1% inch circle, in a board.
Then, 40 turns of No. 22 DCC. copper
wire are wound around them to form an
eight -pointed star. This is done by windTO
PSE POST
SMALLEST SRE
lO
ing around one nail, then skipping inside
ON TRANSMITTER
FLASHLIENI
COUNTERPOISE
two, around the fourth nail and so on
until 40 complete turns have been made.
Schematic circuit of the resonance indicator
Their hold-downs consist of a little piece
designed for the 30-lb. portable transmitter.
of thin wood placed over them and held to
the base by a match stuck in a hole in the underneath for strapping it around the
base. This is shown in detail sketch. leg of the operator. Two leads of inBy following the schematic diagram and sulated flexible wire serve to connect it
the accompanying photographs all con- to the clips in the back of the transstants will be found and the layout and mitter.
wiring are fully explained. All battery
For the transmitter three blocks of
connectors consist of Fahnestock clips
fastened to the base with flexible wire "B" battery 514 x 2% x 3 inches, totalling 67% volts, and one or two "C" batleads of sufficient length.
teries furnish the power. The "B "' batThe key is attached to a piece of thin teries are wired direct to the clips above
board 10 inches long with two straps on the base board and the "C" batteries
C

BULB

ANT.

69

are wired to the usual "A" battery posts
through the toggle switch.
It must be remembered that the "A"
power of the transmitter is small and
the latter should be turned off at the
end of each transmission but, notwithstanding that, a single "C" battery will
furnish power for upward of 100 operating hours. The small "B" batteries
should last for 3 to 5 months with aver age use depending upon the quality and
size used.

Receiver Assembly
Assembly of the receiver should offer
no serious difficulties. The base and
panel are the same size as used for the
transmitter. Variable condensers and
rheostat are mounted in the same relation. The antenna coupling condenser
consists of two little plates of brass or
copper T/Z inch square and separated a
sixteenth to an eighth of an inch. A
stiff wire soldered to one plate allows
it to be slid through a binding post hole
and proper adjustment thus made. The
inductance coils are wound of common

CPSE

1;3.
Al
a

1DI11)

[1I1I1I1

R.F.C.

=
CF

4

Schematic circuit of the complete portable transmitting and receiving radio set designed by Mr. Robbins. The antenna is not
tightly coupled
to the transmitter, the antenna coil being in adjustable relation to the oscillator coils.
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circuit jack while the second stage is
connected to a filament jack which automatically controls the last tube when the
plug is inserted. The panel is shielded
with tinfoil shellacked on and the shield
grounded.
For the receiver, one 221/2 volt "B"
battery of the same size as the ones in
the transmitter is wired direct to the
"B" circuit while three regulation size
dry cells are wired to the filament circuit
through the toggle switch. When wiring
is completed the space left around the
batteries should be stuffed with straw board or paper to prevent the batteries
from joggling around.

No. 18 bell wire around a 3 -inch form.
This consists of 11 nails driven into a

board in a 3 -inch circle. Then wind the
wire around every other nail as indicated
in sketch and photograph. Owing to the
slight difference in makes of condensers
a definite number of turns for these coils
cannot be given but in the set shown 7
turns are used for the antenna tuning
and 8 turns for the regeneration control.
As just stated this may vary according
to the size plates in the condensers used
and can only be found by trial. The ends
of the coils should be both brought out
to one side and spaced about 11/2 inches

apart.

The coil mounting table is a piece of
panel stock 41/2 inches long by 234 inches
wide with a pair of side hole binding
posts at each end 13 inches apart.
These are wired to the circuit as indicated and the table raised above the base
by four insulating washers just high
enough for other wiring to pass under
it. Spaghetti is used in all wiring because the set is so compact; consequently,
grid and plate leads must be short and
placed with care to prevent capacity
coupling. A binding post strip is placed
along the rear edge of the base. The
first audio stage is in circuit with a two

The Carrying Cases
The two cases are identical. These are
built of one -half inch finished pine as
the dimensions in the diagram show.

(They were then stained mahogany and
presented a very pleasing appearance,
for a home made job.) The outside dimensions need not be exact, but the inside measures just 11 inches across by
71/4 inches wide and 8 inches deep. Two
thin wood cleats are nailed across each
end, upon which the base board of the
set is slid into the case, and allow the
top edge of the panel to come just flush
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Arrangement of parts for the antenna and radiation controls, and construction details of the cabinet
which is similar for the receiver and the transmitter.
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with the top edge of the case. The front
edges of the sides are mortised to receive
the thickness of the panel and the edges
of the battery compartment door below.
This door is cut to fit and its ends also
mortised to fit the side piece mortising.
It is hinged from below so it swings
down. A 13 inch strip of wood across
the back of the top furnishes ample wood
to hinge the top which hooks down at
one side as shown. A carrying strap,
with buckle, is attached to each side and
completes the case. The panel fastens to
the side piece edges with four small
screws which allow it to be quickly removed if necessary.
Four double Fahnestock clips should
be fastened to the back of the transmitter
case. The antenna and counterpoise
connections are clipped into one pair,
while the key connections are clipped into
the other clips. Two double Fahnestock
clips only are needed on the back of the
receiver for antenna and counterpoise
wires. Other clips may be placed on the
cases of course, if outside connections are
to be occasionally made to additional
power sources (such as spark coil, outside storage batteries, etc.), but these
can be easily added by the builder after
his own devices.

Final Adjustments
Setting up and operating this outfit is
very simple, but a few words regarding
it may not be amiss. For handiest operation the transmitter is placed at the left
and the receiver at the right. The resonance indicator is placed between them
with the double throw switch at the rear.
Then the antenna and counterpoise are
erected and drawn as taut as possible.
The set ends are connected to the knife
posts of the double throw double pole
switch as indicated. Then the proper
leads are connected to the transmitter
and the receiver, also shown in the
sketch.
The antenna consists of a 33 ft. length
of small gauge braided insulated wire
with an insulator at one end and carefully scraped to bright copper at the
other. The counterpoise can be about
the same length. The writer carries each
one on an old fishline reel thus making
them convenient for carrying. A hook
or cord at the insulator end makes it
convenient for fastening to a tree or
other support.
A simple resonance indicator was made
as illustrated in the cut. This consisted
of a single pole double throw switch, a
rheostat, a single cell of flashlight battery and the smallest flashlight bulb obtainable, with socket. When arranged
as shown it acts as a shunt across the
counterpoise lead with the switch thrown
in one direction but cuts it out of the
circuit with the switch thrown in the
opposite direction. The switch blade is
connected to the counterpoise lead direct,
and the counterpoise itself to the lower
contact of the switch. With the flashlight in shunt, turn on the rheostat until the light just glows. Then when the
transmitter is brought in tune and is in
resonance with the antenna the light will
brighten up. With this determined,
throw the switch to the opposite side
and the output will go out direct. This
saves the expense of buying an antenna
meter. A double pole double throw

RADIO
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switch at the other end of the board
serves to transfer counterpoise and
antenna from receiver to transmitter as
needed.
Antenna and counterpoise are switched
over to the transmitter side and the
transmitter tuned to resonance by the
indicator at the desired wave length;
after, of course, lighting the tube by
means of the toggle switch. After the
CQ is given, the tube is switched off
and the antenna and counterpoise
switched over to the receiver. This is
switched on and the reply hunted for as
usual. When contact is established the
same procedure with the antennacounterpoise switch is repeated as replies
are given and answers received. When
finished the entire outfit can be packed
up in five minutes for transport.
Don't expect to crowd out the big fellows with a hundred watts or more at
their command; however, with careful
tuning of the circuit and choosing periods
when the air is not over- crowded this outfit will furnish plenty of contacts and
will do surprising work. It is just the
thing for the amateur when on a vacation or even for local work at the home
station. Moreover, it is inexpensive to
build, simple to operate and gives a wonderfully clear, sharp note that can be
read through much interference.
Acknowledgment
In justice to the Burgess Battery Co.
of Madison, Wis., it should be stated that

CRAFT

-

71

KEY

HOLE

IN

GLUED

f
S

THIN BOARD

TURNS

FAH NSTOCK CUP

\R

MATCH

-

12

IRE

OF

BASE
R.

F.

C. COIL

HOLD DOWN

ANTENNA. COUPLING COIL
TRANSMITTER)

STRAPS

LEG
X12

BARE

HARD WOOD

(ÌIÏÌII)
¢ ttFtËiíSiaC9E.ìÈt9RMA
a
'Ì11Í'Ì1`IÌ

..

CLIPPED TO Cs

-

LAYOUT OF

STRAND
CORD TO KEY

DOUBLE

COPPER

WIRE

7TURNS

HARD

PORTABLE

RUBBER

STRIPS

r.

4

KEY
BINDING

POST

4

40 METER

INDUCTANCE COILS

RECEIVER INDUCTANCE COIL TABLE

INSULATING POST

ITRANSMITTERT

Mechanical details of the transmitter and receiver components.
design.

this transmitter circuit was developed by
them and has shown wonderful results in
actual practice. The writer has also
found it very efficient although making
several minor changes in the design.
Receiver reference data -Antenna series coupling
condenser, y, in. sq. plates; G -Grid leak and condenser, 2 megs. and .00025; At- Antenna coil, 7
Filament
turns; Rg- Regeneration coil, 9 turns;
switch; A-4% -volt C battery; B-45 -volt B battery; CI -5 -plate variable condenser; C2 -11 -plate

S-

This is

a

very inexpensive radio

variable condenser; T -Three 199 tubes; Tr -Two
Double circuit jack;
3y to I transformers;

12- Filament
125

Il-R- Filament

control jack;

ohms.

rheostat,

Transmitter reference data: A-4% -volt C battery; B-67%-volt B battery; Cg and CP -Two
.00025 variable condensers, 9- plate; CS -.001 mica
condenser; Lg and Lp-Two 7 -tarn coils, 3 in. in
diameter; La-Antenna coupling roil,

T-

5 turns;
grid leak; R-Filaohms; RFC -Two 40 -turn chokes;
K -Key; Al- Antenna indicator; DT-Double pole
Filament switch.
double throw switch;

199 type

tube;

ment rheostat,

R1 -5,000 -ohm

125

F-

Some Notes on Short -Wave Operation
The "How ?" and "Why ?" of successful short -wave reception clearly and interestingly explained.

By ROBERT HERTZBERG
short wave refully appreciate
the fact that the entire success of their outfits depends on
how smoothly and easily they can control the regenerative action of the detector tube. Many carefully and beautifully built receivers using the most expensive parts do not produce more than
a few weak local broadcast stations and
possibly a dozen loud telegraph stations.
simply because the detectors collapse into
oscillation with a pronounced "plop."
Many carelessly assembled sets using
parts retrieved from the junk box bring
in 'phone stations from all over the
world, because the regenerative action is
under nice control.
The question is, "How can the regenerative action be made smooth ?"
Balancing the Regenerator
The problem is an easy one to solve,
providing you have just a little patience.
First of all, the size of the tickler must
be just right. Most short wave plug -in
coils are of such simple construction that
turns of wire can be added or removed
without difficulty. The idea is this:
Start off with the smallest coil. Turn
the tuning condenser to 100, and start
advancing the regeneration condenser
(or variable resistor, if you are using
this method of control). If the tickler
is met the right cite by some aeeident.
MOST owners of
ceivers do not

L

Although this puts the rotor
4. Incorrect.
of the variable condenser at ground potential,
it shorts the "A' supply.
Fig.

the circuit will go into oscillation as the
regeneration condenser reaches maximum
capacity. If you find that you need only
a fraction of the capacity, you can employ less tickler, and accordingly you
should remove the coil and unwind one
turn -but not more. One turn of wire
on a small coil makes a lot of difference
sometimes. Put the coil back and again
experiment with the regeneration control. You will find that you now need
more capacity.
With a little experimenting, you can
strike just the right amount of tickler
winding that will make the circuit oscillate with the regeneration condenser
turned to about 90 nr 95. no not work

Fig.

5. Correct.
With this connection the varirotor is at ground potential
without shorting the filament supply.

able condenser

too near 100, as you may have to raise
the "B" voltage if the "A" battery should
fall low sometime.

As you turn the tuning condenser from
that you need less
and less of the regeneration condenser.
The smallest possible size tickler for the
highest wavelength setting of the coil
will result in the smoothest regenerative
action.
With a great many plug -in coils, the
circuit will oscillate only up to 80 or 85
on the tuning dial. This indicates that
the tickler is too small, but before adding wire to it, try a different detector
tube, or raise the plate voltage a little.
IContinited on nacre 89)
100 to 0, you will find
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How To Build A Two-In-One Receiver
A most novel arrangement. permitting double -band reception without need for changing coils )in
the usual sense). A switching system changes from one range to the other. This is a practical
scheme. Additional bands may be provided by the exercise of a little ingenuity.

By LOUIS B. SKLAR

At left (below), parts layout of the 2 -band receiver.
The porcelain -base switch
shown may be replaced
by a good make of lowcapacity, panel - operated
switch. It may be advisable to make special
mountings to hold the
variable c o n d
a
rigidly. At the shorter
wavelengths any undesirable motion of the variable condensers will make
tuning difficult.

right (above), panel
arrangement of the "Two In -One" receiver.
The
dials are of the illumin
atad type.
If operation
of the circuit - change
twitch is desired at the
panel, one additional control knob will require to
At

be provided for.

THE radio set to be described is a
combination short-wave and broadcast wave receiver. (The range of
this particular receiver was from
thirty to five hundred fifty meters.)
This radio receiver differs radically
from all other types. There are no
adapters and no extra tuning dials. The
change over from the broadcast wave
to short wave and vice versa is accomplished by the turn or movement of a
three pole double throw switch. Of
course when you want to get the full
range of the short wave channels, it
will require changing the plug -in type
coils for the various wave lengths. The
radio fan will soon find, however, that
a few of his favorite short -wave stations
will come in on one and only seldom on
two coils. In this case, he will leave a
particular coil permanently in the set.
The same two tuning dials used for
the operation on the broadcast wave
channels are used on the short waves;
the same tickler or regeneration control is used for all wave lengths.
I have constructed this set and had
it in operation for several months with
excellent results. It was satisfactory as
a short-wave receiver, enabling me to
reach distant stations. which I could not

get with the regular broadcast receiver.
It was also a sort of pleasure that this
was obtained without any extra attachments and with the least effort.
Many time when my friends listened
to distant stations coming from the loud
speaker of this radio set they wondered
how such great distance could be received with an ordinary four -tube set.
There wasn't anything different in the
method of tuning to lead my friends to
suspect that a short -wave receiver was
hidden somewhere in the console in
which the radio set is housed. When
signals faded only an expert would sus p-act "short waves."
The use of short waves has long been
advocated for reception during the summer months when static is most prevalent. (In the countries of the torrid zone,
short -wave operation is the only satisfactory means of communication with
distant points.) If broadcast reception
on the short waves is distorted, it will
almost certainly be due to heterodyning
between the short -wave fundamental and
the harmonic of some higher wave station, or to its being one of the harmonics
and not the fundamental frequency of
the station to which you are listening.
www.americanradiohistory.com

Method of Construction
The construction of this Two -in -One
Receiver is extremely simple. Anyone
who knows how to handle a soldering
iron and can follow a radio schematic
diagram will have little trouble in building it.
The schematic diagram shown in Fig.
1 illustrates the way in which the set
is changed from a long -wave to a shortwave receiver. Fig. 2 shows the mounting of the short wave condenser and
how it is coupled to the shaft of the
long-wave condenser. The coupling used
on the first or radio frequency stage
condenser is an insulating type coupling;
the one used on the detector circuit tuning condenser is a metallic coupling. The
two photographs and list of materials
should enable anyone to get the proper
parts and arrange them on the front
and sub -panel for best results.
The three-pole double -throw switch
can be of the "jack" type. When this
type switch is used the change over can
be made by shifting the small knob on
the front panel; or, an ordinary blade
type disconnecting switch as shown in
the photograph can be used. In the
latter case it will be necessary to "get
inside the set" (to use a colloquialism)
to make the change over.

.
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Schematic circuit of the dual-range receiver described by Mr. Sklar. Fig. 3 illustrates the circuit to be used if a screen (shielded) grid tube is
used as RI. It will be necessary to use particular care when shielding the parts associated with this tube, as indicated
by dotted lines. This
receiver will function very differently on different antennas, during short wave reception.

Method of Tuning
20. Loud Speaker Binding Posts.
I believe that there is no need of ex- 21. Dial Illuminating Bulbs.
plaining how to tune the regular broad- 22. Battery Switch.
cast receiver. As to the short -wave part 23. Dials.
of the receiver, the method of operation 24. Knobs.
25. First Audio Jack.
is somewhat similar to any regenerative
type of radio set. To tune in short
Rheostat for Detector Tube. Set of
Short-Wave Coils, Tubes, Batteries,
wave transmissions the tuning operaCoupling, etc. Condenser Couplings,
tion must be done very slowly. A little
one insulating, and one metallic.
patience and a few days' practice will
(Hammarlund and Pilot are concerns
enable you to tune this set instinctively
making them.)
and you will be able to tune in the shortwave stations without any difficulty.
Using the '22 Tube
The radio enthusiast building this
There
will
be little difficulty in adapttwo -in -one receiver will find that he will
ing this circuit to the use of Type '22
be amply repaid for his effort.
Anyone having a four -tube set similar tubes. As these tubes have a tremento the long -wave part of the receiver dous amplification factor at radio freherein described can very easily change quencies, many experimenters will want
it to a two -in -one radio set by making to incorporate one in their construction
plans. The original receiver did not use
the necessary changes and additions.
the '22 tube but there is no reason why
List of Materials
it could not be incorporated in the set.
1. Radio Frequency Stage Transformer.
However, it must be remembered that
2. Radio Frequency Stage Socket.
the signal output of screen grid tubes
3. Fixed Resistor for R.F. and 2 Audio
is very high and many set builders will
Tubes.
say that the use of the screen grid tube
4. 3 Pole Double Throw Switch.
will result in very broad tuning. Whether
5. .000025 Variable Condenser.
this actually proves to be true will de6. .00035 Variable Condenser.
pend upon the care used in adapting
7. Detector Tube Socket.
the tube, and in the particular recep8. Short -wave Plug-in Coil Socket. (4
tion conditions encountered. In sections
coils required.)
having several powerful stations, it may
9. Binding Post Strip.
not be advisable to use the '22.
10. R.F. Choke.
It will be necessary to shield the input
11. First Audio Stage Transformer.
circuit of the screen grid tube, to realize
12. Grid Leak and Condenser.
maximum amplification with the least
13. .00025 Variable Condenser.
regeneration. It was not necessary to
14. .00015 Variable Condenser.
shield the original receiver as it did not
15. .00035 Variable Condenser.
incorporate the screen grid tube.
16. 1st Audio Stage Socket.
Secondaries Si and S2 will consist
17. 2nd Audio Stage Transformer.
of a certain number of turns as deter18. Detector Stage R.F. Coil with Fixed
mined by the capacity of the particular
Tickler.
variable condensers used.
19. 2nd Audio Stage Socket.
Primary P1 must be made with very
www.americanradiohistory.com

small wire, as the coil must have very
small dimensions. It is wound at the
filament end of the secondary, as is
primary P2. The number of turns in
coil Pl is controlled by local reception
conditions and the particular aerial
used.
Primary P2 is also wound with very
fine wire and contains about one-third
the number of turns on the secondary.
It is to be noted that the filament
resistance indicated as R, must be about
10 to 15 ohms.
Additional resistance
may be cut into the positive "A" lead
to reduce the "A" voltage at the tube
filament to the required value. The
necessity for having a certain resistance
value for R is the "C" bias requirement
of the tube; resistance R supplies this
and a special battery for the purpose
is not needed.
Condenser C may have a value of
about one -quarter microfarad.
For satisfactory short-wave reception
it will be necessary to arrange the aerial
so that it does not swing badly, or the
result will be pronounced fading and
swinging of signals. Fading is a rise
and fall in volume, at one wave length,
compensated by variation of the volume
control (adjustments of the tuning controls do not increase the signal volume) ;
swinging is wave length variation and
is manifest by a rise and fall of volume
which can be compensated by readjustment of the tuning control. If the circuits are not retuned, there will probably be considerable distortion of voice
or music. As this swinging may occur
so rapidly that only an oscillograph
would be able to indicate it, we see how
it is impossible to correct swinging at
times; and we learn one of the underlying causes of voice distortion at short
wave lengths.
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Manufacturers are invited to send to this department
photos and descriptions of new apparatus

A Practical Line Interference Eliminator
The introduction of a resistance -capacity shunt in a filter bank is found
to produce new and desirable effects.

By ALEX. GORDON HELLER''
THE mere word "eliminator" is a
regular "red flag" to many who
are commercially interested in
radio. Too often it has been found
that certain "eliminators" were misnamed. There is now available, however, a unit to which the term "interference eliminator" may be justly applied.
It may be well to gloss over the interference situation. There are two general
classifications, the "domestic" and the
"imported." "Domestic" troubles are usually due to defective radio parts or wiring, and there will be no relief until there
is a correction of fundamental faults.

The "Filtervolt." A commercial product incorporating a new circuit.

The "imported" brand does not originate inside the radio set and sub -divides
into types describable and indescribable.
In general the listener usually chooses
to term "static" anything which interferes with his reception of programs.
Fortunately there are a few simple
tests which readily localize this "QRN."

Trouble Shooting

ceiver or arriving via the light lines. If
the proper filter is applied, the latter
situation will be corrected; the former
must be dealt with as above.

has been removed entirely with improved
results, the "filtered" antenna being used
instead. About 20 to 50 feet of wire
should be included between the set and
the filter unit for this purpose.

The unit pictured
at right incorporates a fixed resistance and a fixed
condenser; used
with the larger unit
described. certain
combinations may
be found particularly effective.

Line Interference Pick -up
If the trouble can be localized to a
particular electrical device, it will be
most convenient to plug this troublesome
unit into the filter receptacle and plug
the filter into the light-line receptacle.
The carrying capacity is sufficient for
motors as high as one -half horsepower.
Whether a ground wire should be led to
the filter connection provided is a matter
to be determined by experiment.
If the trouble is not so easily located,
the second expedient is used; that is, the
radio set is plugged into the filter and
the filter into the light line. Again the
result of a ground lead cannot be forecast; its use may either increase or decrease the interference.

With some more sensitive receivers
of the unshielded types there may be
considerable pick-up of interfering
sounds by the unshielded components.
The remedy for this, of course, is to
shield the wiring and instruments.
Therefore, we find only two types of
interference pick -up which may require
special treatment; that which comes
through the antenna and that introduced
into the receiver from the light lines.
Antenna interference pick -up may be
distinguished as "static," due to electric
storms, distorted reception due to peculiar types of inter- station cross -talk
and frequency mixing; or distorted reception due to pick -up of high -frequency
"strays" originating in defective electric
wiring and equipment, or the normal operation of certain apparatus (as instance the sparking motor brush and
the disturbance created when lights are
switched off or on).
Heretofore, it has been considered almost impossible to alleviate antenna
pick -up of this sort. Nevertheless, satisfactory operation has been obtained in
many cases by connecting an additional
wire from the antenna post of the set
to a plug which will fit the receptacle
on a filter which shunts the line supply.
In some instances the regular antenna

CORER 7h/IE9

YESHN(E

If the noise stops when the antenna

disconnected, the trouble has been
localized to antenna pick -up. Otherwise
the noises are originating inside the reis

Technical Director, Insuline Corporation of
America

Schematic circuit of the unusual filter arrangement described in the accompanying article.

www.americanradiohistory.com

High -Voltage Problem

There are certain exaggerated types
of interference which we cannot hope to
correct without a considerably more
complicated procedure; such as the unusual conditions which result when a
high -voltage transmission line's insulator
breaks clown and arcing results. Even a
very much domestic item (an ultra-violet-ray machine of the type which consists of a focusing reflector and electric
arc) may cause the most intense interference with radio sets within a considerable area. In this instance it is desirable to install one of these filters between the ray machine and the wall
receptacle. Electric refrigerators and
the equipment of oil burners cause milder, but still objectionable, interference.
It is not usually convenient to apply
large by -pass condensers directly to the
offending equipment, and again the filter
unit is of major aid when attached as
described for other "static" generating

instruments.
A well -designed filter will eliminate
most forms of interference, but there are
a few types of exaggerated line -surge
and shock excitation almost impossible
to eliminate. By using the particular
circuit shown, these forms of program

RADIO
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interference have been corrected where
all other methods failed. Condensers C
are 2 Mf. each. The air core chokes are
made by winding 250 turns of number
18 D. C. C. wire on a form 11/4 inch in
diameter and 11/4 inches long. It seems
that the special resistance-shunt here
utilized (which has a relatively constant
temperature resistance coefficient) acts
both as a line -voltage stabilizer and a
surge equalizer. The exact value has not
been made public, but an approximate
value for experimentation would be 250
to 300 ohms on each side.
As will be evident from examination
of the schematic circuit, the surge damping resistance draws no current, as it is
direct current -insulated by fixed condensers. This is the final development
of an experimental model which had a
resistance conductively shunting the line

and therefore continuously drawing current.

THE DAYTON "NAVIGATOR" RADIO
THE A.C. Dayton Company, of
Dayton, Ohio, has developed a new
radio set for the ensuing season;
the chassis is pictured herewith.
The receiver is obtainable in two models.
the table type (Model AC -98) at a
list price of $108.00, and a console receiver (Model AC-99), listing at $188.00.

The "Navigator" chassis is depicted above. It
incorporates one of several special circuits, all
developed and licensed under the name "Tech nidyne." All tuning is done in the aerial circuits.

The "high lights" of the Model AC -99
Console are set forth below:
Fuse protection of A.C. supply and

radio set;
Nine tubes (including rectifier);
Dynamic reproducer (11 -inch .Jensen) ;
Single -dial control;
Dial is calibrated in both the regular
numeral system and in kilocycles:
Caswell- Runyon cabinet.
Tapped transformer for balancing
line -voltage conditions;
Mershon filter condensers.
Push -pull, type '45 tube circuit:
Provision for use of magnetic reproducer, or dynamic -type reproducer, in
both A.C. and D.C. models, and phonograph pick -up connections;
All electric operation;
Unusually artistic and "theme" design
of dial escutcheon, to correspond with
the name ( "Navigator ").
A complete set of tubes includes six
type -'27, two '45, and one '80. The
type -'27 tube sockets are green, the '80
is yellow and the '45s are orange.
The circuit is the "Technidyne" system of "Pre-selection." The signal is
tuned in, and all undesired signals are
eliminated by a band -pass, band -selector
arrangement, before any amplification
takes place. The t -t-g condensers are

-
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in this filter circuit and (tot in "tuned
stages of R.F. amplification."
The chassis measures 7"x203'4 "x10%"
deep.

THE "STAR RAIDER" RP-40 RADIO -

PHONOGRAPH
THE above is the rather fantastic
name of the latest radio receiver
produced by the Continental
Radio Corporation, (Formerly,
Slagle Radio Company), Fort Wayne,
Ind. It is obtainable as a complete console receiver and has the following
points of merit:
A special 14 -inch dynamic reproducer.
designed for the "Star- Raider;"
A "C"-bias detector;
Single stage of audio- frequency amplification (Push -pull) with type -'50 tubes;
Two -knob control -one for tuning and
one for volume;
Dial calibration in kilocycles;
Antenna variation compensation;
Tapped primary and series resistance
for line- voltage control;
Six stages of R.F. amplification;
Eleven tubes (including rectifiers) ;
High safety factor in condenser design;
Phonograph pickup;
Phonograph turntable and noiseless
motor;
Phonograph record albums;
Cabinet of 7/s -inch solid walnut, embellished with imported wood inlays and
hand carvings of selected walnut.
VARIABLE VOLTAGE REGULATOR
THE makers of "Dim -a- Lite," the
Wirt Company, Philadelphia, Pa.,
announce a line -voltage regulator
with several interesting features.
The Type 211 unit is a light -duty instrument. to be used for current drains
not exceeding 65 watts. The Type 211 -B
instrument is designed to be used where
current exceeding 65 watts, and up to
150 watts, is required. The Type 211
lists at $2.25; the Type 211 -B, $3.25..
Paste this table in your note book:
Assuming the line potential is 125
volts and that the radio set requires a
power of (A), 75 watts; (8), 100 watts;
(C), 125 watts; or. (D), 150 watts, the
output voltages will be:
(C) (D)
(A)
Position
(B)
2

119
118

117
115
11:1

4
5
6
7
8

116
115
113
112
110
109

1

111

109
107
105
103

115
113
110
108
106
103
101

100

same

circuit.

RADIO WITH A BAND SELECTOR
THE Silver chassis pictured is the
instrument portion of the new console radio creation by the Silver Marshall organization. The new
receiver is available in two cabinets, the

A

"Lowboy" and the "Highboy."
Note some of the really remarkable
developments in the list of features of
the Silver Radio.
Full A. C. operation;

The chassis pictured above is part of the Console Radio with which the Silver- Marshall organization makes its entry into the field of
complete sets: at the same time their parts
business will be continued and expanded.

114

Three stages of screen -grid radio -frequency amplification;
Single -dial tuning;
A screen -grid tube as a power detec-

111

tor;

108
106
104

Type '45 tubes as push -pull audio
amplifiers;
Built -in voltage- regulator unit;
Band -selector circuit design;
Volume -limiting effect (an automatic
condition due to the circuit arrangement) ;
Extremely wide audio -frequency response, with a special high- frequency
cut -off switch and dynamic reproducer;
Built-in, non -directional antenna;
Kilocycle dial calibration;
The list price of the Lowboy is
$160.00, and of the Highboy, $195.00.
The perforated can between the two
tubes covers the voltage-regulator.
A complete set of tubes includes:
four, '24; one, '27; two, '45; and one

101

99
97

The service man will find the Type 211 unit
shown above a convenient control to introduce
into the A.C. line for reducing

www.americanradiohistory.com

The fact that only one stage of audio -frequency
amplification is used may contribute greatly to
the characteristic of the "Star Raider." pictured above. which is said to be flat between
The list price of the
30 and 10.000 cycles.
Mode! RP-40 is $725.00. There are other
figures.
though using the
lower
models at

tr,o
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tnhn

RADIO

76

-

CRAFT

August, 1929

RALIO CrAFT

IKii<zs

When submitting contributions to this department, Radio Craft Kinks should be written on one
side of sheet only, and no other department material should appear on these sheets. The proper
way to address the letter is: "Radio Craft Kinks" Department, care of Radio-Craft Magazine,
98 Park Place, New York City.
MEASURING THE FUNDAMENTAL
WAVELENGTH OF A COIL OR A
COIL AND CONDENSER
COMBINATION
By Melvern H. Berry
FVERY Radio Fan has known of a
time when he would give a portion of his anatomy to have some
means to test the fundamental
wavelength of his coils before placing
them in his set to see what they would
do. Of course, some approximate idea

measured, and when the resonance of the
meter is adjusted to coincide with the
frequency of the oscillator there will be
a second deflection of the galvanometer
towards zero. The actual maximum
fundamental can be read directly from
the meter or from the curve.
When using as a test for the wavelength of a coil and condenser combination, refer to Fig. 2.
It will be necessary to put a radio
frequency choke coil in the lead from

.002 MrD

WAVEn.E1ER

WAVE

OSCU..ATOR

METER

.0005
MFD

COIL Asa COND.
TO BE MEASURED

FIG. 2.

25

COIL TO BE

MEASURED

OHMS.

OSCILLATOR

A

IG.1

The two schematic arrangements above indicate the proper connections and coil relations to be
observed when determining the wavelength range of a particular coil, or coil -and -condenser.

can be obtained from tables and the use
of formulas, but for real accurate results
it is impossible to obtain the information
without some laboratory testing appa-

ratus.

Most every radio fan has an oscillator
and a wave meter. If you have a calibrated oscillator, it will be much better.
A neat and accurate galvanometer can
be made for a few cents by winding a
few turns of fine wire on a form one
inch square. Hang this solenoid between
the poles of a horseshoe magnet, allowing the ends of the coil to support it.
Place the galvanometer across the ends
of the coil to be measured, Fig. 1, and
bring the coil in close proximity to the
coil of the oscillator. Rotate the dial of
the oscillator until there is resonance between the two coils. When the wavelength of the oscillator is the same as
that of the coil to be measured a current
will be noted to flow in the galvanometer.
The indication may be very slight. The
amount of deflection of the galvanometer
depends upon its sensitivity and the
coupling of the two coils. If your oscillator is calibrated the fundamental wavelength can be read right from the curve.
If your oscillator is not calibrated it
will be necessary to employ a wavemeter
to get the wavelength of your coil. This
can be done by bringing your wavemeter
(absorption type) close to the coil to be

"B" plus to plate. Otherwise, the battery resistance would probably be so low
there would not be sufficient radio frequency voltage drop to cause circuit
osdillation. This choke may be of any
convenient size. On an ordinary thread
spool, 250 turns of 30 to 36 gauge wire
with almost any kind of insulation would
work well.
It must be noted that incorrect coupling of the absorption circuit to the circuit under test will result in double hump
resonance, -the indicating device will
register at two different wave lengths
quite close together. To remedy this it
is only necessary to loosen the coupling
until the two resonance points merge
into one. (It might be of interest to
point out that this phenomenon is harnessed to furnish the circuit selectivity
of the Hammarlund Hi -Q29 receiver,
where the coupling has been reduced to
one per cent.)
Instead of the 25 -ohm potentiometer
diagrammed, it is suggested that a 300 or 400 -ohm one be used if a battery type
tube is used rather than one of the A.C.
type.
Also, the oscillator may work more
smoothly if the grid leak connects to
filament of the tube. The negative "A"
is the correct side for an oscillator.
The .002 mfd. fixed condenser must be
of high grade as the "B" potential is impressed on it at all times.
www.americanradiohistory.com

It must be remembered that loose
coupling must be maintained between
coils, if maximum accuracy is to be realized. As it is necessary to have a frequency or wavelength standard from
which to work, such a standard must be
built or purchased. A simple method
for calibrating a home- constructed unit
is to use the tuned circuit as an absorption trap in conjunction with a regular
radio set, setting the eventual wavemeter so that it "tunes out" the carrier of
a broadcast station using crystal control; these stations can be depended upon
to be adjusted to their assigned frequency. Once the dial readings for these
frequencies have been determined, the
rough calibration of a "wavemeter" has
been accomplished. Plotting these values
on graph paper will supply intermediate
values.
PLACING SCREWS
to place screws in not
easily accessible places are illustrated. In (a), the use of paper
is indicated. It may be necessary
to double the paper in order to wedge
it into the slot with sufficient resistance to hold the screw during placement.
The design of a special tool is illustrated in (b). It consists of two pieces
of spring material with the requisite
thinness at the ends. The two pieces
are recessed into a piece of rod. it
makes a very handy tool.
If standard screws are to be used in
any considerable quantity, it may be
convenient to file the tip of an old screwdriver so it tightly fits the slot of the
particular screw used.

Two means

In addition to the two ideas outlined above for
placing screws in almost inaccessible places,
there is the method of using a piece of wood
whittled to fit the slot is the head of th. screw.
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NOVEL 3- CIRCUIT TUNER
By Louis B. Sklar
ADESIGN for a coil of the tuned
radio-frequency type and having an adjustable primary to
compensate for various lengths
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of aerials."
That single sentence tells almost the

entire story.
For those who want details it may
be mentioned that the construction of
the coil is extremely simple and it may

CARBON

THREE
CARBON

DR

PLUS

DOORBELL BATTERIES
CONNECTED IN SERIES AS
SHOWN GIVE 402 V01.75

ZINC OR MINUS

THREE FLASHLIGHT CELLS TIED TOGETHER
easily be made from odds and ends about
AND CONNECTED AS SHOWN
(4i¿ VOLTS)
the work-shop. The sketch shows the
C
coil assembly, but it does not show any
specific dimensions, as they are not
necessary. It is only necessary that the
USING TWO CELLS
primary coil be small enough in size to
OF STORAGE BAIT.
slip easily into and out of the secondary.
GIVE 4 VOLTS
The number of turns on the secondary
MAILING TUBE IB TO I- INSIDE DIA
depends of course on the size of the tube
TACK
CORK
on which it is wound and the frequencies
T
CORK)
which it is desired to cover; these data
may be obtained from various sources.
( SPRING
Usually, with these data for the secondSPRING
CLIP
IP
Wlr,
ary, the number of turns for the primary
BOLT
FLAT
is also given where the primary is to be
3 FLASHLIGHT CELLS
SPIRAL SPRING
BOLT
WASHER
.Ca
wound on the same tube. In this case, howRECHARGABLE
BATTERY FROM MAILING TUBE
ever, the primary is wound on a smaller
sized tube and may also be moved away
These sketches remove any doubts which may have existed as to the correct way to connect
from the secondary, both conditions
individual cells to form a battery having a potential of 4% volts.
reducing the inductive coupling between
primary and secondary. To offset these
SELECTIVITY UNIT
for the negative plug. Wind wire on
conditions it is therefore recommended
ACONVENIENT
that about twice as many turns be
mounting for the the tube ends to prevent it expanding.
Fill the tube with three cells (434
variable condenser (at right) in
wound on the primary as would be the
series with the antenna, may volts) laid top to bottom in series. Push
case if the primary were wound on the
serve a great many purposes. the spring plug in against the zinc botsame tube as the secondary.
The primary coil is supported as In the average receiver, it acts as vol- tom of one end cell and the bolt head
shown by a piece of ordinary bus -bar, ume, selectivity, and dial balancing unit. against the carbon contact of the other.
which is bent into the shape of a curve
Its size is determined by individual Then push a small tack through the tube
and operates through a binding post of conditions. In the particular instance into each cork to hold them in place and
the thumb -screw type. When the pri- recorded it was a Precise Midget of 135 the battery is finished. Connect the lead
wires to the clips. This can be refilled
mary is moved as far as possible away mmf. capacity, maximum.
Arrow on knob top indicates relative for thirty cents when run down.
from the secondary it is also then at
right angles to the secondary, because maximum to minimum capacity settings
An emergency 41/2 volt "C" battery
of the curve in the bus -bar. Thus it is in relation to two black dots put on the also be made from three flashlight cellscan
as
adjustable through the entire range from aluminum shell.
shown. Tie three insulated cells together
If
desired,
maximum to minimum coupling, and
a switch may be mounted with stout cord, reversing the ends of one
provides a gradual variation in coupling on the same base and wired to short out of them. Then solder a wire to the center
impossible to obtain with primaries of the variable condenser with one throw tap of one to the zinc bottom of the secof the blade and put it in operation with ond and another wire from
the tapped variety.
the center
The author worked out this design, the other.
tap of the second to the zinc bottom
The
wires
from
variable
the
condenser of the third. Two lead wires can then
about a month ago, winding the secondary on a 2-inch tube for the broadcast are led through V- shaped grooves be soldered from the remaining opposite
frequencies. A coil similar to the primary clipped in the aluminum with pliers.
faces of the first and third.
was mounted on the opposite end of the
Three ordinary dry cells can be consecondary as a tickler coil, the feed- CHEAP HOMEMADE "C" BATTERIES nected
in series to act as a "C" battery
back control being a midget condenser.
By L. B. Robbins
in the manner also shown.
The result was a home -made 3- circuit
THE radio fan can build his own
a
"C,, batteries for about half the
TNUMB S(PEW I. BINDING
PERMITS CLAMPING
price of the commercial kind by
ALUMINUM
ADJUSTABLE PRIMARY
ITS
EFFICIENT POSITION
HARKNESS
using flashlight cells, a piece of
TUBE SHIELD
SOLDER 106
mailing tube and odds and ends lying
SENT SOS BAR'about
the bench.
PnMAR. TERMINALS
BAKELITE
Cut off a piece of heavy mailing tube
MOUNTING STRIP
about eight and one -half inches long and
just large enough to take a flashlight
battery cell inside without too much play.
Then procure two large corks to fit in
e
m
the
tube. Drill a hole down through the
MOUNT'NG
PLEIIBM!
center of each. Push a flat headed brass
TERM
WIRES
CONSISTING
BINDING
THUMB NUTS
bolt through one so the head hears
SERVE TO ELEVATE THE
COIL SWPICIENTLV
THE
WINDINGS
CLEAR THE SUBPANEL
against the small end. Fit a Fahnestock
clip over the projecting end and thread
A novel coupling arrangement.
on a nut. This is the positive plug. Wind
three or four turns of stiff brass wire as
tuner which, in tests, proved to be a spiral spring and fasten under the
superior to a high priced and well known head of the bolt in the second cork and
factory made tuner.
a Fahnestock under the nut of this bolt
Mounting the antenna aeries condenser.
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The Adelman Universal

Tester

With
a

few inexpensive parts properly arranged. anyone can have
test instrument of great convenience and completeness.
BY LEON L. ADELMAN. A. M. I. R. E.

a

SOME time ago the author, in collaboration with Mr. A. R. Marcy,
Chief Engineer of station WFBL,
evolved a circuit using a single
meter to meet the demands normally imposed on three or more meters. Results
greatly exceeded expectations.
While at the present time there is an
almost endless assortment of meters of
all types available to the radio craftsman, it is seldom that two or more functions are incorporated in a single meter.
In the few instances where an attempt
has been made to combine several functions with a minimum of instruments,
the cost has been extremely high.
For these reasons, as well as the portability and flexibility of the device, this
unit will appeal to radio craftsmen in all
branches of the art.

Chief Engineer, A. M. Flechtheim
Co., Inc.

fS

What the Meter Will Do
The instrument is small, compact and
presents a really beautiful appearance
in its well- finished cabinet. Exceedingly
portable, and solidly built, it may be
carried from place to place without fear
of (lainage.
A major classification of the functions
of the unit follows:
1. Voltage tester: for "A ", "B ", "C"
batteries and for "A ", "B ", "C" eliminators and trickle chargers.
2. Tube tester: measures the direct
plate current consumption of the tube in
a circuit oscillating at radio frequency,
and thus gives the actual efficiency of the
tube in a relative way.
3. Circuit tester: for open, shorted
and grounded circuits on coils, condensers, transformers, choke coils, rheostats,
loud speakers, etc.
The large number of trouble -shooting

'lister. The test prods and
shown are standard equipment in all shops
service men's kits.
The carrying case
may be arranged to tilt, if desired.

The completed

wc
and

cases in which the meter will find endless
use. is really surprising, for though the
subject of trouble shooting is a rather
large one, it is quite possible to give an
accurate outline of the most general
cases.
Then again, the testing procedure involved in obtaining the characteristics of
vacuum tubes in order to ascertain the
particular use for which the tubes are
best suited has been boiled down to a
very simple method which has been found
to be infallible.
Of course, where the laboratory requirements are exacting and severe, it is
advisable to use the 'round -about method
of finding the amplification constant, the
plate impedance, the mutual conductance
and other important characteristics.
In other words, the meter described in
the following paragraphs gives only the
information which would be required by
the practician and not by the laboratory
engineer who is anxious to find out the
number of electrons which leave the filament every second, or to learn the extent
of electrolysis taking place in the glass
bulb when the tube is operating at definite voltages and frequencies. What it
does do, (it answers the purpose very
nicely) is given in abstract terms -2, 3,
4. 5 or more, the exact relative values of
the tube and denotes its particular use
as an amplifier for radio or audio frequencies, or as a detector.
Any type of tube can be tested-the
'99 type, the 'OlA, the '12, the '71. Below
is the list of parts required for its con-

struction.

Interior view of the Service Man's stand-by, the combination meter. In this instrument, all the
possibilities "f the instrument are realized with a minimum of construction or control complications.
Standard equipment is utilized throughout.
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Panel 7$'a

1- Micarta
inch

x 6746 x
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1- Combination

Roller-Smith
-0volts
0-120 volts

meter

6

0-

milliamps
1- Carter Jack Switch
6

734

-
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single -hole- mounting manner. Two machine screws hold the socket in place.
Those parts not mounted on the top
of the panel are fastened to it on the
under side. In a word, all the parts are
.
e

22

IN
to

1

- -.;

T
8"

2"

..4

85..- 18--

Exact panel layout of the Adelman Universal Tes er. The reduction is about two to one, one inch
approximating two inches on the original.

1- Hammarluni No. 85 R.F. Choke
-Bruno No. 99 R.F. Coil
1- Carter Jack
1-Standard Socket
1- Carter 50 -ohm Rheostat
-Type 112 Amperite and Mounting
1-Cabinet 8% x 7 x 7% inch
1

1

4
2

-All metal binding posts
-Pearl -head push buttons,

% inch

(dia.)

1

l
1
1

-Roll,

Acme Celatsite Wire

-Fiber strip 2% x 1 inch
-Brass angle "L", 1 x 1fi x
-Brass strip "L ", 3 x 14 x

1-Weston
3- Single

1

%.

inch
inch

placed together in one single unit, making the device very compact and adaptable for quick check -up.
When the instruments and parts have
been placed on the top of ti.e panel, the
radio frequency inductance coil, the radio
frequency choke coil and the 1 mf. bypass condenser are mounted by means of
the fiber strip and brass strip respectively. A type '12 amperite is attached
to the under side of the panel by means
of a small machine screw.

It will be noted from the photograph

that the multiplier for the meter is held
in position by means of the connecting
wires which pass through its central
core. Thus, all strain is taken off the
coil connections and accidental breakage
of the fine wire leads from the multiplier
resistance is prevented.
Soldering lugs have been provided for
every terminal, so that all connections
and joints can be properly soldered. No
other means of making an electrical connection should be used, for continued handling may loosen these connections and give cause for trouble.
The parts have been arranged so as to
provide the shortest leads consistent with
proper disposition. In its finished state,
the complete instrument looks very in-

teresting and rather attractive.
Precautions
Before the instrument is placed into
service, the wiring should be checked
and as a final precaution, rechecked. This
will avoid needless spilling of tears if
the meter is accidently burned out by a
nice fresh "B" battery because the multiplier was left out.
As the instrument is wired, it is impossible to do any damage to it or to any
instrument connected with it, if the
proper procedure is followed. Only familiarity with the circuit will prevent
accidents to expensive parts.
The panel has been engraved with the
letters "A" and "B ". These denote the
"A" and "B" battery connections. Since
the meter range is 6 volts for the "A"
battery and up to 120 volts for the "B"
battery, never have more than these potentials connected to their respective
binding posts. Otherwise, the inevitable
happens and you are the only one to be
held accountable. If in doubt as to the
output voltage of a "B" eliminator, test
it step by step, that is, by measuring the
detector voltage, then, the amplifier and
finally the power amplifier voltage, if
you believe it safe. Otherwise, test the
voltage output between terminals and
add them together to obtain the total.
This is really the better test and, since
the meter is a rather sensitive one, any

Phone Plug
.
Flexible 6 foot

Phone
Cords (Spade tips at one end
and plug tips at the other
1- Flechtheim 1 mf. By-pass condenser
1 -Small
Bakelite Knob for Rheo-

stat

Construction
The panel, which is of micarta, is laid
out according to the diagrammatic
sketch. Care should be taken not to
mar the beautiful polished surface by

unsightly scratches.
The large holes are cut either with an
extension bit or else with a small scroll
or coping saw. This task too, must be
done with painstaking care, as mistakes
will prove costly.
The meter is fastened in place by three
small machine screws and nuts. The
push buttons are forced into their holes,
fitting snugly. The binding posts are
locked tightly and the rheostat, which is
a Carter 50 -ohm Midget, the phone jack
and the cam switch are mounted in the

This perspective of the interior of the Tester indicates the placement of parts not clearly shown
in the other illustrations. The construction is so simple no one should be without such a tester
any longer.
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fluctuations in the supply can be noted
quite readily.
In this manner, "A ", "B ", and "C"
voltages from batteries or eliminators
can be ascertained with accuracy. However, make sure that you do not reverse
the polarities of the voltage supply leads

The way the panel appears. All the instruments are mounted on this panel, making the
unit independent of the carrying case.

to the terminals. The author finds that
the needle pointer develops a powerful
kick which results in a badly bent
pointer. The marked leads of the cords
plainly show the polarity and should not
be disregarded or forgotten when makrequires
ing connections. Remember,
one single mistake to undo plenty of time
and labor.
Since the meter has full scale deflection
of 6 volts and 6 milliamperes, it is easy
to understand that at 6 volts, the meter
consumes 6 milliamperes and thus the
resistance of the meter must be 1000
ohms.
Following the same line of thought.
the resistance of the multiplier, in order
that the full scale reading of the meter
be 120 volts, is 19,000 ohms.
It will be seen therefore, that the meter
consumes very little current and is thus
capable of giving a very accurate measure of the voltage output of an eliminator
or trickle charger.
How to Test Tubes
Tubes can be tested quickly, accurately
and safely. Let us first consider the type
'99. First, connect a source of filament
supply to the "A" terminals on the tester.
Either 4 or 6 volts can be used. However, be sure that the rheostat is in the
"off" position.
Keep in mind to use 45 volts on the
plate of the tubes when testing them. If
a higher potential is employed, say 90
volts, the tube may be found to be so
exceptionally good, when tested for radio
frequency oscillations, that the needle of
the meter may go off the scale. Besides,
the curves plotted for tubes with 45 volts
on the plate will, of course, be different
from those using 90 volts. (For the type
'71 tube, use only 22% volts.)
Therefore, connect 45 volts of "B"
battery potential to the "B" terminals.
Place the tube in the socket. (Use an
adapter, if it is the old type.) Then turn
on the rheostat slowly, keeping your finger pressed down on the "A" push button and with your eyes on the pointer
of the meter. You will notice the needle
start to move very slowly at first and
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then accelerate with every small increment in filament voltage. Stop turning
the rheostat when the needle points to
3.3 volts, for that is the proper filament
operating potential for '99 type tubes.
Then take your finger off the "A" push
button and press the "B" push button,
merely to ascertain the proper plate voltage for the tube. When the upper scale
of the meter has been read and found to
be 45 volts, the direct current input requirements of the tube have been met
with. The grid return of the tube has
been made to the negative side of the
"A" battery, making the circuit more
adaptable to oscillation.
It will be noticed that no grid leak
and grid condenser are used, nor even a
by -pass condenser across the secondary
of the radio frequency inductance.
Now when it has been ascertained that
the tube is properly fed with the required
voltages, do not touch anything else, but
turn the cam switch to its "on" position.
Note the meter reading. It should be
anywhere from 1.5 to 2.5 milliamperes
for the '99 type of tube.
If the reading is very low, the tube
is evidently a poor one and should not
be used as radio frequency amplifier or
detector. Even as an audio frequency
amplifier it may not function with much
success, but if it must be used, it should
be placed in the audio frequency amplifier circuit, preferably the first stage.

Schematic circuit of the Adelman Universal
Tester. Note the simplicity of the wiring.

However, the low reading may be due
to the fact that the circuit is not oscillating. This condition may result from an
improper connection of the plate coil in
the oscillatory circuit. Try reversing the
leads to the plate coil and then take the

R.F. reading. Whether the circuit is oscillating can quickly be determined by
placing a finger on the grid terminal of
the inductance coil or socket. The meter
reading should fall off appreciably when
the finger is placed on this high potential
post. If it doesn't, then one can be reasonably sure that the tube circuit is not
oscillating.
Effect of Filament Increase
One thing must be kept in mind, and
that is:
is possible to increase the
R.F. reading slightly by increasing the
filament potential.
Yet, it must also be remembered that
an increase of 10 per cent in filament
potential results in a marked decrease
in the life of a tube. Thus, if the filament potential is adjusted to 5.5 volts

-it
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for a type 'OlA tube, it may be found
that the plate current can be increased
half again, or more than when operating
the tube at

5 volts.
If, therefore, it is desired to use a certain tube in a receiver to obtain the best
results, it may be necessary to adjust
the filament rheostat. Unless the tube
is controlled by a separate rheostat, the
other tubes may suffer because of the
overloaded condition under which they
are forced to operate. This results in a
distinct loss, for the tubes soon lose their
efficiency and the reproduction from the
receiver is affected.
When, of course, the tube is controlled
by an automatic filament device like an
amperite, sufficient volume or amplification may not be obtained because the
emission from the filament is too low.
Hence, the best place for such a tube is
in the first stage of audio amplification,
after which a stage of power amplification can be used.
The radio frequency choke coil and bypass condenser augment the chances for
self -oscillation in the circuit and keep
the radio frequency currents out of the
meter and batteries. This insures accurate tube characteristic readings.
The wave -length at which the tube circuit is made to oscillate is approximately
130 meters. The inductance of the secondary winding together with its self or
distributed capacity, which is extremely
low because of the exceptionally fine construction and design of the coil, afford
the high frequency conditions, (about
2,300,000 cycles) at which the tube responds. As this value of oscillation. is
far greater than that at which the tube
will be called upon for any broadcast
range reception, the tube is tested in a
manner that is positive and thoroughly
definite in every respect.
Another important thing to keep in
mind is that there are a number of tubes
at present on the market which, although
giving a large plate current reading, are
really short -lived because the filament
emission decreases quite abruptly soon
after the tube is placed in operation.
Thus, care should be exercised when purchasing them.
Since the meter range is but 6 mils.,
and since the type '12 tube makes a very
good detector tube when operated at the
proper point on its characteristic curve,
do not connect 90 volts of plate current
to test the tube, because the needle
pointer of the meter may run off the
scale and be badly bent. Very often a
good detector will operate very efficiently
as an audio amplifier.
Here is a chart which gives all the
information concerning the tubes most
generally used and what should he expected from them when tested with the
meter.

Plate Potential of
Type Poor
Good
1.50M.A.
200A 1.0
'01A 3.50
199

5.0
3.0

45

Volts
Very

2.0 M.A.
1.50

4.0
5.75
3.25

Input
Characteristics
Filament

Volta Amps.
Good
2.5 M.A. 3.3
.06
1.75
5.0
.25
4.50
5.0
.25
6.0
.50
5.0
3.50
5.0
.50

It will be noted that a 45 -volt "B"
potential has been used for testing all
Use only 22% volts when testing '71's.
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the tubes, even though some require more
and others less. However, the values of
the R.F. readings as given in the above
chart have taken this into consideration
and represent the results of averaging
together the readings found during the
testing of a large number of the various types of tubes. Thus, one has the
means of ascertaining the actual value
of a tube and for what purpose it should
be used in a radio receiver. Only "good"
tubes should be employed as radio frequency amplifiers and detectors. The
audio amplifier may use those found
slightly below par.
No longer will the layman who wants
to buy a tube or a set of them, have to
listen to the man behind the counter proclaim in seemingly unintelligible terms
the value of mutual conductance, amplification constant, plate impedance and
what-not which really mean nothing to
him. The meter can tell him-in one
syllable-how good the tubes are!
A type '12 amperite has been incorporated in the circuit. This is used to
provide the proper amount of filament
potential when testing the type '12 and
'71 tubes. Naturally, the rheostat arm
is turned to its maximum position, so
that no current will traverse the resistance wire. Otherwise, one -half ampere
through the wire may burn it out.
How to Test a Radio Set
The experienced trouble shooter can
often, by merely listening to the imperfect
reproduction of a defective radio receiver, tell just what the trouble is due
to. And often, too, he cannot tell unless
he tries, first one thing, then another.
Or again, if the txbes don't light, or
there is no sound in the loud speaker,
or one of the thousand and one possibilities of trouble manifest themselves,
the Universal Tester finds immediate use
and renders invaluable service, where it
would be a matter of guess work otherwise. And wise service men don't guess.
A systematic method of procedure in
testing a radio circuit is always the best.
And, regardless of the type of circuit,
the same general idea should be carried
out.

First-Ascertain whether the source
of current supply to the receiver is
proper and of accurate voltage. Test
either the batteries or eliminator or both.
as the case may be. The meter will tell
readily whether the "A" battery is down,
or the "B " eliminator is defective or
whether the supply is functioning perfectly.
Second-The tubes should next be
tested. A visual inspection of the tube
prongs and socket contacts is not amiss
and should be made. Take no chances
with the seemingly little things. They
are the big things in a radio set.
Third-Turn the receiver "on" and
disconnect one terminal of the loud
speaker. The connection should be made
and broken a few times. If a loud click
is audible, then, since no signals are reproduced, there must be something wrong
with the wiring of the set. Possibly a
connection is broken. If there is no loud
click in the speaker, there is room for
further complications, such as a broken
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"C" battery connections are used and the
grid return is made directly to minus
"A," and only when that terminal is
grounded, should one get a full scale
TO all those who test radio equipreading. Full working knowledge of the
ment: Let us know what method
circuit facilitates this test, for it takes
you find is the most satisfactory for
longer to describe than to make.
rapidly locating faults in radio sets or
All the fixed condensers (grid, by -pass
parts. Let us know what is your "conand filter), should be tested next for
tinuity test" for average sets.
shorts and grounds. If a sudden but
All accepted material will be paid
very slight deflection is noted when testfor at space rates and the three most
ing fixed condensers, it should be borne
INSTRUCTIVE articles will be paid
in mind that the phenomenon is merely
for at triple space rates!
the condenser becoming charged. AllowSo, let's go, fellows!
ance should be made for the reading of
Address your replies to:
the meter when a condenser which is conThe Radio Service Man, care of
nected in the circuit across the primary
Radio -Craft Magazine, 98 Park Place,
of an audio transformer is tested. Yet,
New York City.
if the reading is anything but what may
be expected, ascertain the condition carefully, before jumping to conclusions.
cord lead or a burnt -out speaker. But,
The direct current resistance of radio
we shall see, we shall see.
frequency inductances is practically
Before taking the set out of its cabi- ligible, hence the meter will read negfull
net, see that the antenna and ground con- scale when the primaries and secondaries
nections are good. Also, test the current of these units are tested.
Should no
supply voltages at the binding posts on reading be manifest, then look
at the
the receiver itself, to check the possibility leads. They may be broken, even though
of trouble due to broken battery supply the insulation remains intact. This is
leads. When these precautionary tests one of the most exasperating types of
have failed to coax the set into opera - troubles. Offset the chances for trouble
tion, and further maledictory comment is of this baffling nature by testing
the
of no avail, take the chassis gently out plate and grid circuits and filament cirof its cabinet. Of course, give the tubes cuit by holding one terminal of the meter
the air, i.e., put them out of harm's way. lead on the tube binding post of the cirTo the man who knows radio, not all cuit to be traced. Thus, for example,
sets and their faults are alike. This there should be a reading from the plate
means that what is a peculiar ailment post on the first, second and (if there be
for one type of set, is not at all common one) third radio frequency amplifier
to another. Thus, give the set a thor- tube to the plate "B" minus or "A" volough visual inspection to see that there tage binding post or connection.
are no broken leads or loose connections.
Should there be a radio frequency
See to it that the variable condenser choke coil connected in series, consideraplates do not touch at any setting of the tion of the voltage drop across the coil
condenser, but that the plates are evenly will explain the fact that the meter does
and uniformly centered over the entire not give a full scale deflection.
range. Blow off all the dust.
The plate circuit of the detector tube
The visual inspection therefore, as you has the primary of the first audio transcan readily surmise, is to locate mechani- former in circuit with it and hence the
cal trouble with a radio set. Even a reading will be in accordance with the
short- circuit is classed under this head- resistance of the primary. Should there
ing, for a mechanical accident is no doubt be a high resistance in the circuit instead
responsible for an electrical discrepancy. of the transformer, as in a resistanceConnect an "A" battery or, if not coupled amplifier circuit, no reading will
available, the source of "A" battery be had.
One of the most troublesome sources of
voltage used by the receiver, to the "A"
terminals of the meter. Then plug in difficulty is the cold -soldered joint which
the trusty jack and momentarily touch very often appears to be a perfect conthe long flexible wire leads together. If nection but is in reality a high resistance
a full scale deflection is obtained, then contact. The troubles arising therefrom
everything is "Jake ". Remember that a are very hard to remedy, especially when
full scale deflection means six milliam- the joints are overlooked in the hasty
peres through the meter. (Quite sensi- visual inspection given a receiver. It is
tive, and enough for all practical pur- therefore stressed that all connections
be tried and yanked a bit to see whether
poses.)
the wire is loose.
Additional Checks
Corrosion at junctures takes place
The audio frequency transformers when acid flux is employed in wiring the
should be tested first. The primary and set and this evil too, takes its toll eventsecondary readings are taken. By com- ually. So aside from the meter test, one
paring these readings, it will be possible must rely upon the visual inspection to
to obtain in a fair manner the ratio of help locate trouble.
the transformer. No reading, indicates
There can be no doubt as to the effian open circuit,
burnout. A full scale cacy of the meter test, though the hudeflection indicates a primary or second- man element plays an important part in
ary short- circuit internally or, more pre- determining "what seems to ail the radio
sumably, externally. It is possible that set ". Many a radio set may be salvaged
the leads from the transformer are touch- from the ash can to which it has been
ing, or a fixed condenser across the or is about to be relegated, and fixed up
winding may be defective. Test the to continue to do its part in elevating
windings for a ground and for inter- and enlightening our civilization, for the
connection between them. Only when no benefit of mankind.
AN OPEN REQUEST
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The Cooperative Radio Laboratory
Where all experimenters may meet on a common ground
to discuss and develop radio technicalities.

DAVID GRIMES, Director
tial item in this picture has been left condenser chokes up faster than the grid
almost alone and forgotten. The problem leak can possibly discharge it. The
of high quality detection has hardly been strong carrier wave thus builds up a
touched! Now and then, one does hear
something about power detection, but
ELECTRICAL VIBRATION Of STRONG BASS NOTE.
that is about as far as it goes.
The old familiar grid leak system of
VOLUMEdetection is the one in general use, to-HIGH
day-yet it has only one thing to recommend it. It is very sensitive and that's
all. It has nothing else to add to and
much to subtract from good modern reELECTRICAL VIBRATION Of WEAN HIGH NOTE.
For good quality on
LOW VOLUME
production.
powerful medium range or local stations, it just isn't there! Now, what is
accomplished by high quality audio
amplification and dynamic speaker atFig. 2. This graph clearly shows the relation
tachments, if the tone quality is ruined
between high and low volumes, and fast or
detector
the
start-in
very
the
at
right
slow motion. The central. horizontal line represents "time."
circuit, itself?
for
calls
the
detector
that
We believe
more serious thought than all other as- negative charge on the grid through acsociated circuits combined. It is really cumulated electrons. This negative grid
amazing what can be done with good bias cuts the plate current to practically

With this article by Mr. David
Grimes, known affectionately to his
friends as "Reflex" Grimes, we take
great pleasure in presenting the first
of a series of articles written expressly

VV

for the experimenter, by a distinguished
experimenter.
It has been said that "two heads are
better than one." and therefore, "thousands-." Well, it Is believed that a
cooperative laboratory, a sort of mutual
proving ground, can do more in a short
time to advance the art than the same
amount of effort expended individually
where each experimenter may be duplicating the work of others. This is the
opinion of Mr. Grimes and we concur
with him.
We welcome every honest -to- goodness
experimenter to The Cooperative Radio
Laboratory ; we invite your criticisms,
suggestions, ideas, questions and cooperation, just as though we were all
together under one big roof, with a lot
of experimental equipment, a problem,
and Professor David Grimes before us
to say. "Let's go!"

g dested in nter is always interested in investigating along development lines that have either
been long dormant or have remained undiscovered. So an experi

menter's laboratory is usually cluttered
up with all sorts of test equipment designed for supposedly improving the
art. In this respect, radio is no exception. During the past three years, the
industry has so advanced that even an
experimenter has great difficulty in
keeping up with the procession.
We have developed real power amplifiers and power speakers. New band pass filters have found their way into
commercial set design. Alternating current and screen grid tubes are now generally employed in radio receiving. In
fact, every conceivable improvement,
seemingly within the bounds of possibility, has been added to radio and audio
frequency circuits and the associated
loud speaker.
High Quality Detector
Now, the amazing thing about this
entire program is the fact that one essen'-

ANT N

5(011*
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GRID

detection, even when employing mediocre
amplifying circuits and reproducers. So,
let us concentrate for a few months on
the detector problem. It will be well

Fig. 1. This is the conventional grid leak, grid
condenser circuit concerning which there has
been much talk. but it still is almost impossible to get two people to agree on the cause
of certain phenomena observable when using
this type of rectification.

worth while -time well spent and money
saved. And by way of introduction, let
us state that it is our object, in conducting this department, to give such information as will enable you to obtain maximum results at a minimum cost. In this
way, you will be able to afford more
experimentation.
The grid leak detector results in poor
quality on loud signals because the grid
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Fig. 5. Complete schematic circuit showing correct constants for proper operation of the carborundum crystal and the hybrid tube. Note the particularly high resistance in the plate circuit
of the hybrid tube. By -pass condensers may be needed across the "B" connections, to prevent
the effects of internal resistance.
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Reference should here be
made to Figure 1 which shows the conventional grid leak detector and first
audio stage.
It is obvious that, if all plate current
were shut off in the detector tube, there
could not possibly be any detector action
nor any resulting signals in the audio
amplifying system. Under such an extreme condition, the detector grid would
be completely choked. Rarely does this
occur in actual practice. However, poor
quality is very noticeable long before
this point is reached. This poor quality
is distinguishable by a total loss of the
lower, or bass, notes. The higher register persists up to the end.
While it is a little aside from the
point, we believe it sufficiently important
to offer an explanation of this low note
discrimination on the part of an overloaded grid leak detector. This involves
the theory of musical mechanics. One
has but to refer to his piano to find that
the low tones are produced by the
a zero value.

longest and heaviest strings-high
notes by the thin, short, tightly stretched
wires. A touch of the finger on the
strings will reveal that the long heavy
strings vibrate much farther and more
energetically, when played, than the
higher tones. Keep this very fundamental fact always in mind.
Power in Low Notes
Now, the alternating currents in an
electrical circuit, which represent the
various musical tones, behave exactly
like the musical vibrations, themselves;
because they are created by those tones.
Hence, we find that the low bass notes
are represented by very strong, energetic electrical currents and the higher
notes are represented by very weak currents. Reference should here be made
to Figure 2.
A normally onerating grid leak detec-
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tor has sufficient plate current to pass
both the energetic low tones and, of

course, the weak high ones. But, as
soon as the plate current is somewhat
reduced by the grid choking up with
electrons, it is no longer adequate to
handle the larger electrical vibrations
(the low tones), although it continues
to pass the weaker electrical vibrations
(the high tones) quite satisfactorily. It
is thus very easy to see that low notes
are immediately sacrificed upon overloading a grid leak detector; and bass is
what we have all been seeking. Again
we ask, why have good audio amplifiers
and reproducers if we choke out our real
tone quality at the detector?
It was to overcome these troubles that
the "C" battery detector, or plate rectifying system, was widely advocated.
Figure 3 shows the "C" battery detector
arrangement. This principle does away
with all grid choking-in fact, the louder
the station, the better the tone quality,
as the plate current actually increases
and more of the heavy bass vibrations
can pass into the first audio stage. The
"C" battery detector has one serious
drawback
is relatively insensitive
when compared with the grid leak type.
It would almost appear that there are
no satisfactory compromise detector possibilities. We must either have distance
with poor local quality or less distance
with good quality. But, fortunately,
such is not the case. The old lowly
crystal comes to the rescue! Yes, the
same old crystal detector that we threw
away in disgust in years gone by. Of
course, even it has been improved and
new circuit arrangements conceived.

-it

Carborundum
Crystal detectors, in the past, have
been famous for their many different
ways of giving dissatisfaction; so don't
throw up your hands and walk out on
us before you've heard our story. We,
ourselves, know a thing or two about
crystals and our answer to this is: there
are crystals and crystals. Crystal detectors have been noted, in particular for
their instability, short life, critical adjustment, insensitiveness, broad tuning,
and what have you? It will interest
you to know that most of these shortcomings are not in the least attributable
to the crystal. The associated circuits
are mostly to blame. The questions of
instability and critical adjustment have
been most satisfactorily answered by the
new semi -adjustable Carborundum detector.
Of course, Carborundum has been recognized for a long time as a very stable
crystal rectifier. Born in the electric
furnace, its ruggedness might be termed
a birthright. It was used on ships in
the days before wireless became known
as radio. The necessary pressure to insure the proper operation of the Car borundum did away with the well remembered critical catswhisker.
The
other disadvantages, however, remained
to continually harass the crystal enthusiast until Mr. Hugo Gernsback introduced the ideal crystal circuit over
three years ago. This was so superior to
anything of its kind that it worked
wonders in spite of the relatively poor
and in rirrnitx and lnnd anankarn than
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ADJUSTI

IN this new series, Mr. Grimes takes
hold of the INTERFLEX principle.
This principle was propounded by Mr.

SCREW

METAL CONTACTOR

H. Gernsback in the September, 1925,
issue of Radio News.
Mr. Grimes has added many new
thoughts to the original INTERFLEX

LEAD CRYSTAL BASE.
COMPRES ION SPRING

ARBORUNDUM CRYSTAL

Fig. 6. This illustrates the construction details of the carborundum cartridge found most
satisfactory in the several circuits shown and
to appear in later issues of Radio-Craft magazine.

idea and his findings make excellent
reading.
As Mr. Gernsback pointed out in
his original articles, there is nothing
that can equal the INTERFLEX prin.
ciple, that is, the crystal -tube combi.
nation for quality in reproduction.
We hope we have many more inter.
eating articles by Mr. Grimes.

ferred.

>t

available. The tone quality created at
the crystal was better than could be
properly handled by the rest of the receiver. Thousands upon thousands of
experimenters built that circuit and are
still using it in preference to anything
else. This really new crystal circuit was
called the Interflex. This is simply
shown in Figure 4.
The reason for all of our present enthusiasm is the combination of this

Fig. 4. The "Interfiex," as the original crystal.tube circuit was called by its inventor, Mr.
Hugo Gernsback. This circuit aroused international interest when it first appeared and
subsequent variations were followed closely.

crystal circuit with new types of resistance and transformer coupling and
modern dynamic reproducers that will
properly handle the real tone quality
created. We have decided to call this
new arrangement the hybrid -crystal circuit. Such a name is somewhat descriptive of its operation and, therefore, is
easily remembered. Hybrid, according
to the best dictionaries, means a mixed
combination of things-and we are certainly mixing the functions of the tube
and crystal. Figure 5 gives a suggested
over -all four tube circuit, employing D.C.
tubes, with a UX -222 or CX -322 screen
grid for the R.F. stage.
At first glance, you will note many
peculiarities in the hook -up. The semi adjustable Carborundum crystal is connected in that portion of the circuit nor-

Fig. 1. The "grid bias detector." The stronger
the signals. the better this arrangement works.

a strong signal being "handled" without great

distortion.

mally occupied by the grid-leak and
condenser. Yet, a minus grid return is
absolutely necessary; while, with a grid leak, a plus return is much to be pre
www.americanradiohistory.com
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Next, the crystal must be connected in the circuit in a certain
direction. The full technical explanation of this has yet to be offered. Anyway, by all means, try reversing the
connections to the crystal for best results. The crystal, itself, must be connected to the grid of the tube, while the
contactor is connected to the tuned circuit. On the outside circular case of
the crystal unit, the crystal end is
marked by the letter "A," The contactor
end is marked by the letter "G." Figure
6 shows the construction of the semiadjustable carborundum crystal with the
above letters at their respective terminals.
The next interesting fact is that no
plate blocking condenser is required in
the hybrid tube -such as is customary
in the plate circuits of detectors. You
will recall that this blocking condenser
is connected between the plate and filament and has a value of .001 Mf. capacity. The use of the crystal in the grid
of the tube does away with this condenser entirely. Nothing is gained by
its insertion and an undesirable reduction in the high notes results.
Perhaps more comment has resulted
from the unusually -high resistance coupling than from any other part of the
circuit. The six megohms in the plate
circuit and three megohms in the grid
circuit are so contrary to standard
practice that you would probably suspect
it was an error in the diagram, if your
attention were not called to it. There
is quite an interesting technical side
to this resistance design which we will
go into at some length in a subsequent
article. Now, suffice it to say that the
six megohms in the plate circuit are
correct, that almost the full voltage amplification of the tube is available, and
that the bass notes are brought in with
a vigor that will surprise you. Neither
the plate nor the grid resistor is critical
as long as the coupling condenser is
about 0.1 Mf. The plate resistor may be
reduced to two megohms and the grid
resistor may be anything from two to
four megohms without very adversely
affecting the tone quality. Keeping the
plate resistor value near six megohms,
however, greatly reduces the tendency
for the circuit to howl.
Audio Coupling
Resistance coupling may be used in
both audio stages; for greater volume use
a transformer in the second stage. The
transformer has been shown in the preliminary hook -up in Figure 5. Furthermore, two resistance stages sometimes
motorboat on certain "B" eliminators;
while the second stage transformer permits of a phase reversal to eliminate
motorboating. This is accomplished by

reversing the transformer primary conp nownng.
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SPECIAL NOTICE

the followWhen writing to the Information Bureau, correspondents are requested to observe
ing rules:
a proper
(1) Ask as many questions as desired, but furnish sufficient information to permit
diagnosis. Carefully drawn schematic diagrams are often desirable.
in stamps.
(2) Inquiries (not too involved) to be answered by mail must be accompanied by 25c
per single question. Blueprints are not available.
(3) Use only one side of paper and LIST each question.
(4) We cannot furnish comparisons between commercial instruments.
although they may not all
(The reader with the greatest number of interesting questions each month,department.)
appear in the same issue, will find his name heading this

Highest for the Month: THEODORE DUBRULE with
PUSH- PULL -BINAURAL
RECEPTION
(10) Mr. J. K. Ellsworth. Minneapolis, Minn.
(Q.) Please publish the schematic circuit
of the Amertran "Type -2 -AP" push -pull audio
amplifier, using a single '27 and two '10 tubes,
and the "B" eliminator designed for operation of these tubes.
(A.) The circuit of the Type -2 -AP push pull audio amplifier, and the Type -21 -D "HIPower Box," designed to supply "A." "B" and
"C" potentials, are shown ln these columns.
The power unit supplies about 55 milliamps
at 450 volts for the power tubes, and about
25 milliamps at lesser voltages for the radio
set and the single '27 used in the audio box.
The two units are connected by a Yaxley
7 -wire cable, which plugs Into receptacles.
The units must be placed In proper relation
to eliminate the possibility of hum. The audio
should be located at the left of the power unit,
and preferably six Inches or more above it.
Wrong "C" bias will cause hum ; and a mil liammeter should be plugged into the jack
provided, to check the plate current on the
various tubes. The '27 should read 3 ma. and
the push -pull '10's should read 45 ma.
To compensate for line -voltage variation, a
switch is provided to balance for any supply
between 100 and 120 volts.
The current indicated when the miiiiammeter Is plugged into the "sub-total" Jack is
the total output of the rectifier tubes exclusive of the plate current taken by the push pull stage. This °sub. total" reading should
not exceed MI milliamps.
The field winding of a dynamic speaker may
be inserted between points X and 1'. and an
Amertran "'type- FD -16" resistor shunted from
X to Z to Increase the current through the
voltage divider so that the "sub- total" vaine

7

Interesting Questions
ards, which shows no audible variation from a
perfectly fiat graph between the extremes of
50 cycles and 10.000 cycles.
The following table explains variations to the
type numbers of these units :
A.F. Unit
Output
Push -Pull
Type No.
Trans.
Speaker
Stage
2 AP -5
152
Meg.
'10
2 AP -2
200
Dyn.
'10
2 AP -7
271
Mag.
'71

Is in the neighborhood of 40 to 50 milliamps.
There is a reduction of about 100 volts when
a dynamic reproducer field is connected as

°described.
An Edison Mazda 14 -volt toy -train lamp,
rated at 170 ma., is in the high- voltage main
circuit and, if a condenser should short-circuit, this lamp will act as a fuse.
The experimenter may use the following resistance values (see diagram) for "Bias -210,"
2,000 ohms : "Bias," 1.000 ohms ; "Voltage
Divider," 41.000 ohms ; "Det. Pl. Cur .," 100,000
ohms. Or, the following Ward Leonard units
more accurate for the purpose may be used :
"Blas 210," 2.250 ohms (Type 507 -76) ; "Voltage Divider," 31,500 (Type Amertran 500) :
"Det. Pl. Cur.." 50,000 ulnas (Type 507 -85).
The Amertran 500 resistance is In three sections. One side of the 7,500 -ohm fixed resistor
connects to the No. ti54 choke and the 19,00(1
ohm resistor. The 19,000-ohm resistor has two
variable taps. The 5.000 -ohm resistor connects
to the opposite end of the 19,000-ohm unit
and to binding post "K."
The by -pass condensers are one mf.
"Grid.; the binding post connected to the
metal base in front of the control panel, should
be connected to ground, using a low- resistance
lead. If "K" or " -A" is not grounded in the
amplifier or tuner, connect "Cad.' binding poet
Fitt." If "K" is grounded in the reto
ceiver, connect the terminal marked "K" to
the binding post marked "(Ind." Ground either
?ilt :" but not both.
"K" or
It should be noted that this current supply
unit furnishes a particularly complete range
of "A," "B" and "C" voltages. and that there
is hut little likelihood of "motorboating," because of the (comparatively) very low resistance of the voltage-divider.
The audio-amplifier unit has a frequency
characteristic, measured by N. E. M. A. stand-

2 AP-6
362
Dyn.
Magnetic reproducers have an impedance
between 2,000 and 4,000 ohms (such as the
W. E. 560 AW). Dynamic reproducers (such
as the Jensen and Magnavox) have an im-

'71

'

-

"-

"-

(Q. 10.) The Amertran Type 2 -AP Audio
Amplifier and Type 21 -D "Hi-Power Box."

YELLOW/
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(Q. 10.)

Using two similar reproducers to
obtain a "binaural" effect.

pedance of S to 15 ohms, that of any reproducer depending upon the frequency.
"K Det." connects to the detector tube's filament, or cathode.
The A.F. unit weighs 20 pounds and the
power unit weighs 50 pounds. The case of
the A.F. amplifier should not be permitted to
touch the case of the power supply.
(Q.) How can two loud speakers at oppo-

RADIO
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site ends of a room be wired and operated to
produce a "binaural" effect? 1 bave had the
pleasure of listening to two reproducers, at a
friend's house, connected this way. There did

not seem to be any directional effect and, consequently, a realism resulted which seems quite
unattainable with any other arrangement.
(A.) The circuit requested appears in these
columns. At A, a 100,000 -ohm potentiometer
is shown; any other size may be used for
experiment. If lower resistance is used, there
will be a proportionate drop in the output volume. The setting of the potentiometer arm
will depend upon the reproducers and the location of the listener; the listener should, preferably, be about half -way between the two repro-

(Q.

Another circuit arrangement for
"binaural" reproduction. This acoustic effect
might be likened to the "stereoscopic" effect
encountered in optics.
10.)

ducers. The resistances indicated in B as RI
and ¡f2 may have a value of about 100,000
ohms each. As shown, these need not be of
the potentiometer type. This circuit has the
advantages that one may obtain a variation in
quality and volume, in addition to the binaural
effect desired. Unit 7' is the usual output
unit.
In circuit A, It is necessary to use the
radio set controls for volume, after the two
speaker outputs have been balanced against
each other. The indicated variation of the
output connections employs an output impedance L, and 0, the usual fixed condenser.

REFLEXED

'22

-ACME

R.F.T.a

AND

-

CRAFT

precautions which would be necessary If the
case was grounded to "A-," since the variable
condenser connects to "A-I-."
The three -circuit coil should not come closer
to the shield than two inches at the two ends;
and not closer than one inch at the aides, to
prevent broad tuning and loss of volume, Coils
L2, L3 and L4 are wound in the same direction.
Although head phones are shown, a single
stage of A.F. amplification may be used instead, and is recommended.
Until one has become accustomed to the
proper operation of the screen -grid tube, the
variable condenser C3 may be left out of the
circuit. The usual R.F. choke is used in the
detector plate circuit.
(Q.) At present I am using an old -style

(loop-pick-up; radio -frequency receiver using
Acme R.F. transformers and a potentiometer
for control of the amplification. As only a
little bit of the potentiometer can be used,
before the circuit spills over into violent oscillation, the thought occurred that this was a
desirable condition for good operation of
screen -grid tubes. Please indicate the changes
necessary, if this supposition is correct.
(A.) As the idea is practical, we are showing the circuit requested. Note how easily the
changes can be made.
A center -tapped loop is shown, although a
two- contact loop may be used, with reduced
selectivity.
This is not recommended. It
would be necessary to connect two half-meg.
leaks in series, the center tap going to the
A.F. transformer and the two extremes connecting to the two terminals of the loop.
As the Acme transformers R2, R3 and R4
were not designed to realize the maximum
amplification of type -'22 tubes, it probably will
not be necessary to shield these, if care is
taken to run short grid and plate leads, and
to place the R.F. transformers at right angles

'22s

(11) Mr. Theodore Dubrule, Ogdensburg, N. T.
(Q.) I have a three-circuit tuner and a
center- tapped loop which I would like to use in
a reflex circuit.
Please print the diagram
showing bow this may be done, using a screen grid tube.
(A -) The circuit requested appears in this

department.

It will be necessary to rewind the primary
L3 of the three-circuit tuner to a total of 25
turns, Instead of the ten turns it now has.
Coil L1 is the center-tapped loop having about
90 feet of wire wound on a square frame two
feet on a side. Cl has a capacity of 0.0005mf.; C2, the same; 03, .00025 mt.; R is the
filament ballast for the '22 tube VI, and R1
for the 'OlA tube. T is the usual A.F. transformer, of any convenient ratio. L2 has 45

(Q. 11.) A use for the old Acme Reflex Transformers, some of which are in most "experiment
stations." Screen grid tubes are featured.

to each other.
(Their static and magnetic
fields are quite strong.)
Fixed condensers C3, C4, are 0.25 -mf., each ;
C5 is 1 -mf., and CO .0005 -mt.
Rheostat R2 is mounted on the baseboard
and adjusted until an accurate voltmeter indicates a potential of 3.3 volts at the socket
terminals. Resistors R are ten ohms each
and RI Is the usual '01A fixed resistor, or a
30 -ohm rheostat.
The old 1.500 -ohm potentiometer is replaced by a potentiometer R3. of
100,000 ohms. CL and fiC are the standard
grid -leak, grid -condenser combination. If there
is circuit oscillation, it may be necessary to
by -pass each screen -grid, right at the socket,
with a 0.2:5 -mf. fixed condenser. It may be
desirable to put a shield over each screen-

F"
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ratio may be used as the voltage step If the transformer has a very low
primary impedance, it may be desirable to put
a 25 -watt lamp in series with the 110 -volt line.
In the event of a breakdown, this lamp will
function ne a safety device. The tube used at
a 5 -to -I

up unit.

(Q. 12.) The capacitance type reproducer (or
condenser loud speaker. as you prefer) source
of biasing potential is illustrated.

must be of the latest, high- vacuum '01A
type, in order to stand the voltage without
arcing or becoming "blue in the face." The
grid and plate are connected together, so that
they act as one element.
Condensers C and Cl are 1 -mf. each. Resistors R are the usual quarter- ampere units.
If additional filtering is required, the capacities of condensers C and Cl may be increased,
or an iron core choke coil, condenser bypassed,
may be inserted at X.
(Q -) As I would like to make up an experimental circuit to receive long -wave stations for
code practice, please print details of this
arrangement. If convenient, show how a key
may be arranged for code practice.
(A.) We are showing a circuit such as requested. The coils may be purchased (honeycomb type), or they may be made by scramble winding No. 30 D.C.C. wire on a form two
inches in diameter and three- quarters of an
inch wide. A three -point tap switch is arranged
to select 200, 500 or 750 antenna -circuit turns.
As it is illegal to transmit without a license,
a double -pole, double -throw switch bas been
included. It grounds the aerial and opens the
key for use, in one position; and, in the other,
it connects the aerial to the set through a
fixed condenser (eliminating the need for a
third coil-the condenser may be variable,
with improved operation) and shorts the key.
The tickler coil should be movably arranged
in any convenient manner to control regeneration and R.F. oscillation, and the A.F. oscillation tone.
V2

grid tube.

REGENERATION -CONDENSER LOUD
SPEAKER

(Q. 11.) An extremely sensitive, regenera ive,
reflexed loop is circuit pictured, the sensitivity
of an average "5 -tube radio" set being attained
with ease.

turns on a

3 -inch tube and L4 is a rotable
tickler of 13 turns.
The screen -grid connects to "C" on the socket
and the control -grid to the "cap" lead which
runs to one end of Li. A shield for the three circuit tuner is essential. This shield Is shown
grounded to "A -1- "; simply because it is then
convenient to arrange the variable condenser
mounting without recourse to special insulating

(12) Mr. Harold Doyle, Enfold, Sask., Canada.
(Q.) Can regeneration be added to a 5 -tube
radium frequency receiver?
(A.) Regeneration can be added to any type
of receiver. In the instance above mentioned.
the two -circuit radio frequency transformer
feeding Into the detector may he replaced by a
three circuit tuner having a ratable coil (the
tickles, which is to be connected in series In
the lead to the andin- frequency transformer
from the plate of the detector tube. 'file primary aloI secondary of this tuner will have the
same values as previously. unless the secondary
tunes too high. If so. the remrrt for this is
to remove a turn or two from the seeonrla ry.
(Q.0 If a radio set Is win^ n type 'it power
tube. how will it he possible to obtain the .Slay
volts necessary to operate n condenser loud
spea ker. when these come out. without buying
a power plant?
A.' A circuit in these columns shows an
economical way of serurin_ this voltage: nearing in mind that the current drain i. only
about three or four milliamperes. an audio.
frequency transformer with a ::.5 -to -1, or even
I
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(Q. 12.) Practice in transmission and reception of "dit, daps" (dots and dashes) is readily
obteind with a simple arrangement such u
that Illustrated above.
As the circuit does not indicate any taps
on the tickler coil, there may be a question as
to how circuit oscillation can be controlled at
extremes of tuning.

If the circuit does not oscillate at all, it is
probably due to reversed tickler leads.
It
would be a good plan to include a variable resistance having a value up to 500,000 ohms to
the paste battery supply lead, and apply 45
volts to the resistance, which should he bypassed with a condenser of about one microfarad. This variable resistance will probably
be all that Is required to give complete control of the circuit performance, even if the
constructor should choose to use different coils.
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Have hundreds of uses. Every amateur should
have two or three of these amplifiers in big

laboratory -

A FEW USES FOR THESE UNITS
-

A.a..aee

PCANER

aETRANSMISSICN-

tr

RI

ü.

t

avrTO"
=

/

YTrtM

yr.

co
-q11tD

.".

ereprra

-AwellnW-

-RADIO AM,..PLIriEn-

-Ij^

L'rJ

_'

SOE

ppNN

°

twasu

MM-

Y

being broadcast over a local station. The
switch is thrown connecting the tuner
to the amplifier, the tuner filament switch
is turned "on" and a turn of the dial
knob brings in the desired station.
If the manager of the theatre desires
to make an announcement through the
group address system, he throws a switch
located on the control board of the standard cabinet and talks into the microphone. His voice is then heard, greatly
amplified.
From 25 to 30 records, selected from a
special "record library," supply the
music for a single film. The various
records are catalogued and cross -indexed
to enable the operator to obtain and use
the desired ones, with a minimum of
effort. This permits any exhibitor, with
no other guide than the producer's cue
sheet, to select a complete and appropriate musical program to accompany
any picture. The records are indexed
according to specific needs such as:
Dramatic, Hurries, Joyfulness, Love
Theme, Mysterious, Marches, National,
Oriental, Popular, Quietude, Religious,
Sad, Wedding, Western, Scenic as well as
a large collection of special sound effects.
List of Parts for the Radio Tuner
1 -Aero Universal Tuned Radio Frequency Kit, type U -12, consisting of
3 matched R.F. Transformers, 4, 10,
Aero Universal R.F. Transformer, same type as in U -12 Kit, 26
2 -.0005 Mfd. Two-Gang Hammarlund
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12 PAGE INSTRUCTION BOOKLET
containing suggestions and diagrams for innumerable uses. furnished with each unit.

WE PAY $5.00 IN CASH
for
every new use developed for this unit
and accepted and published by us.

P. G. MICROPHONE TRANSFORMER

Modulation Trans former SpeClu lly de-

A

for use with
Skinderviken
Transmitter U n t.
Il a s many other
signed
t h e

22. 22a. 29

Prs-

mars resls-

ohm

:

tance. '/,secondary. 55 ohms.

$2

FOR SALE AT LEADING DEALERS

fl-

Tirane Direct. T'stn_ Coupon Rai ow

SEND NO MONEY
When the postman delivers
order you pay

-1

Mfd. Polymet "Hi Volt" Filter Condenser type C-904, 36
1 -.001 Mfd. Polymet Fixed Mica Condenser, 32
1-Thordarson Filament Transformer,

1

T-2504, 42

4

MP20, 41
Seal Tubes, type GSY 227, 7,

-Gold

-Eby

Sockets, UY type, 7, 16, 24, 30
Agents Wanted

FREE

11adwil.

BOOK.
227.1.74

cents postage.

Reproduce Signs.
presa

Straley.
traley. 1314

as

1

have

Order

business.

Pictures, 'Typewriting without type or

Mein.

particulars l0
d, Ohio.
vprparticula10c.

time evenings.
booklet. "Why the Radio Doctor."
Street. Salem. Massachusetts.
spare

Write now

Earn
for free

Dept. C, 131 Essex

Motion Pictures
Samples,
300 feet $1.00.
movie aims.
East In Feature Films -Dept
Free.

Good standard

B-

Particulars
Beleshnrc. III.

Name

Opportunity

Address
501

Clay

51all

Instruction

Indicated.

Skindervllo -n Transmitter Units at 95e. for 1; $1.75
for 2: $2.50 for 3: $3.220 tar 4
P. C. Microphone Transformera nt $2.
When delivered I will nay the postman the cost of the
Items speelfed Dits postage.

little

Be the Licensed Radio Doctor of your community.

$7_00- $10.On

PRESS RUILD. INC
R -8.29
I9 -1 8-R -East 30th St., New York, N. Y.
Plea.e mail me at once as malt' of the following items

Start

(`intlandt Street. N. Y.

your

him for whatever you have ordered, plus a few

type

16, 24, 30

4

State

1964

oney.
Particulars free.
Ways to make
Welt 7th Street. mBrooklyn, N. Y.

1,

3,

3-L000-ohm Durham Metallized Resistor
"Powcrohms" with Durham Vertical
Sin¡.'e Mountings, 9, 15, 23
1 -800ú -ohm Durham Metallized Resistor
"Powerohm" with Durham Vertical
Single Mounting, 31
4- Amperites, No. 227, with Mountings,
37, 38, 39, 40.

1- Silver- Marshall Drum Dial, type 810,
with escutcheon plate
4- Silver -Marshall Shields, type 631-A
1- Silver-Marshall R.F. Choke, type 276,
33

-Can Kester Radio Solder (Rosin Core)
-Roll Corwico Braidite, Stranded Core

1
1

Hook -up Wire

2-Small

Adjustable Condensers (Muter
or X -L) .00002 Mfd. to .0001 Mfd.,
17, 25.

1- Composition
1

-3-Ply
'LL

Panel, 7" x 21" x 3/16"
Wood Baseboard, 12" x 20" x

List of Parts for "B" Supply and Audio
Amplifier
1-Thordarson R -245 Power Compact, 66
1- Polymet Block Condenser, type F1000, 63, 8 Mfds.; 64, 2 Mfds.; 65, 2
Mfds.; 47, 1 Mfd.; 51, 1 Mfd.
1 -1 Mfd. Polymet "Hi -Volt" Filter Condenser, type C -904, 54
1- Electrad Truvolt Tapped Unit Resistor, type C 130 S, 62
1- Electrad Truvolt Variable Power Resistor, type T-10, 56
1- 2000-ohm Electrad Truvolt Wire Wound Resistor, 50
2- 50,000 -ohm Durham Metallized Resistor "Powerohmsl' with Durham
Single Vertical Mountings, 48, 55
7 -Eby Engraved Binding Posts, 44, 45,
67, 68, 69, 70, 71

1- 10,000 -ohm Carter Resistor, type P10, 53
1- Carter center -tapped 30 -ohm resistor,
57A.
1- Amperite No. 227, with mounting, 49A.
2- Carter "Imp" Jacks, 60, 61
1-Thordarson R -300 Audio Transformer,
46
1- Thordarson Push -Pull Input Transformer, type T-2922, 52
1-Thordarson Output Transformer, type
T -2902, 59

-Eby Socket, UY type, 49
3 -Eby Sockets, UX type, 57, 58, 72
1
1

-Gold Seal Full Wave Rectifier Tube,
type GSX 280, 72

1- Carter "Imp" Power Switch, 43
1- Carter 20 -ohm Potentiometer,

1

uses.

2

3- 500 -ohm

.,-,
°

Tonatrol, type "A ",

-1000 -ohm Electrad Truvolt flexible

Wire-wound Resistances, 11, 19, 27
Electrad Truvolt flexible
Wire Grid Resistances, 6, 13, 21
7-Va Mfd. Polymet "Hi Volt" Filter
Condensers, type C -903, 8, 8a, 14, 14a,

..............

".,

5,

12, 20, 28

¡
to,Tow

,

Condensers,

"Battleship" model, type BSD -50,

- DETECTO.

LITAIT

-CODE

j

"Mid-Line"

Multiple

r

Engraved Binding Posts,

?4, 35, 69a, 70a, 71a

18

..a

-Eby

7

(Continued from page 07)
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1

Radio for Theatres

1-Additional

AMPEIil0E ATAT10N-

1,
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Terry.

-Gold Seal Tube, type GSY 227,
2-Gold Seal Power Tubes, GSX
1

57, 58

-Roll

Corwico
Hookup Wire
1 -Wood Base
1

49
245,

Braidite, Solid Core

List of Parts For Group Address System
1- Amplion Cabinet, type PMS-2 Standard, containing 2 turntables, electric
motors, Amplion magnetic Pickups
and control board
1- Amplion Desk Stand Microphone

1- Microphone Amplifier
1- Amplion Giant Dynamic Air Column
Unit, type AC -100
1- Amplion Exponential 10 -ft. Air Col.
Horn, type A -10
1- Exciter for Amplion Giant Dynamic
Unit
Note: Numbers in bold face type refer
to corresponding numbers marking parts
on diagrams.
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SEMI -ANNUAL INVENTORY CLEARANCE SALE,

PARTS
SILVER MARSHALL KITS SETS
wisely
Silver -Marshall

used
equipment
The thousands of service stations and established custom set builders that have
exclusively, will be first to purchase this apparatus advertised, in quantities sufficient to last them until the Fall season. To
others, this is your money making opportunity to become acquainted with the superior merits of the world renowned SILVER MARSHALL line. OUR DISCOUNT IS AT LEAST 40% LESS THAN ANY OTHER ADVERTISED NET PRICES!
SW' All merchandise is brand new and is fully guaranteed by SILVER -MARSHALL CO. and ourselves. 70

The New S -M 720AC Screen -Grid
Six (All- Electric)

S -M

675

ABC

Power
Supply
For 210 and
250 Type
Tubes.

S -M

Completely
Assembled

670 ABC
Power Units
For 171A Type Tubes.
Completely Assembled.
The

will find these eliminators
unfailing source of power for A.C. or

set -builder

ta be an

D.C. tube receivers. Uses a 280 type reotMMr.
Furnish fixed B voltages of 22,90. 135.180.
and variable 22 -90 at a total of 60 ma. ln
addition to Um the 670 AIR' can supply C
voltage, and 11 volts at 4 amperes. TG volte
ampere ter
at 31 mperes, and 5 volts at
A.C. tube equipped receivers. Operate direct
from any 105-120 ve.t 50 te 60 cycle A.C..
and are housed in brown crystalline -finish
1

cues. 17" by 3. 5!16" by 5t4e.
List Price $46.00;
Your Net Cost

$1 4.90

Specially designed for obtaining the maximum efficiency from throe
shielded r.f. stages utilizing these new A.C. screen -grid tubes
(amplification constant of 420 per tube!) plus a power detector.
and two stages of Clough system audio amplification; the last
stage of audio uses UX213 tube, which has an undistorted power
output of 1600 mltllwatts -ample for the largest hume. And the
tone quality -so pure, so realistic. and so lifelike, that those
hearing the 726AC for the first time are hehl fast in amazement!
Tubes Required: Three UY- 224 -Two UY -227 -One UX -245.
List Price $78.50;
Your Net Cost

$28.24

720 DC

of

Screen Grid Model

Tubes required: Three VX222 -One 901A -One
a t, of the last stage power tubes.

112A and one

List Price $72.50;
Your Net Cost

$26.87
O

Radax 171
Compact
Eliminator

Provides
super -power stage of amplilica
fion for any radio receiver without changing
sel wiring.
An adapter is merely inserted In

the last tube socket and a 210 or 250 type
tube plugged Into this adapter.
Uses one
UX281 tube. and furnishes 425. 135. 90, 22.
and variable 22-90 B soltaces for any receiver. In addition to this, C voltage and A
power at 1.5 volts. 4 amperes 2.25 volts. 4
amperes and 7.5 volts (for 210 er 250 tube).
List Price 535.00;

$24.95

Your Net Coat

New S -M 669 ABC Power Supply
for 224 and 245 Type Tubes

Using one 1'X250 tube.
Furnishes axed B
voltages of about 67, 180, and 300 volts at a
maximum current drain of 100 m.a. In adds.
amperes, 2.25 volts, 8 amperes. and 2.25
fion, C voltages and A power at 1.5 velte. 4
volts at 9 amperes is furnished for 224. 227
and 245 typa tubes. Provides field winding
for a 90.120 volt D.C. dynam te speaker !
List Price $57.50;
Your Net Cost

$22.50

Kit -220

Volt
Output

S -M

730 Round-the -World Four

Have you had your taste of the "thrill band" -the
wavelength hand from 17 to 200 meters/
Down on
these low. waves are the foreign broadcasters- English

5s %- with Colonial programs. Dutch, French. Russian, German and inner rebroadcast programs, also
TELEVISION BROADCASTS!
These receivers u.e one screen -grid tube to a single
stage of radio fre,iueney amplification. followed by a
The regeneration
non -radiating regenerative detector.
control Is smooth v
the entire band. There Is but
me tuning dial. with variable vernier reduction so
that the tuning is not critical. A sito liar vernier dial
controls the regeneration condenser.
The range for loud speaker reception Is practically
unlimited. It being regular practice to listen to five
continents In an evening on the set.
A complete short wave receiver and two -stage audio
amplifier.
Coven the whole range between 17.4 and
All wove.
204
meters. efficiently and smoothly.
lengths are covered with no dead spots. Built into
The
a very attractive aluminum shielding cabinet.
socket mounted on top of Use cabinet
coils plug into
for easy and rapid wave -length done.
1- UX2222 screen grid
The tubes required are:
UX201A or I1X112A detector and arnamplifier,
pliUer tubes, and 1- L-X112A or UX171A power tube.
List Prime $51.00;
P GKII
Your Net Cost
T.7
Completely Wired Ready for
11
Immediate Use

$21.50

$26 J50

60% Discount
S -M 850 A. C. DYNAMIC

SPEAKER
List $58.50. Net $23.40
Uses 280 Tube for Rectifier

It can be assembled by the most Inexperienced In less
than 30 minutes. Only the highest quality parta used
-such an Thordarson -Radas Compact (power transformer and two drakes). Approximate size. 9. al lx.
Requires one Raytheon Tube t$2.65 extra)
List Price. $33.80;
Your Net Cost

$8.90

KarlsonThordarson
210 Pho-

nograph
Amplifier
Kit

complete
st
amplifier designed for use with au phonograph pickup
tier
any good speaker.
Tubes squired; one 227, one 210. one 281.
List Price $61.25;
Your Net Cost

$17.90

Silver -Marshall Sargent Rayment 710
7 TUBES.
COMPLETELY ASSEMBLED.
Four Screen Grid Tubes Used.
Station after station. near and far, 1/X and local.
literally plop In and out with the positive. clear-cut
selectivity that lets you get a station for every ten kilocycle channel -95 to 100 stations in an evening
under favorable conditions.
An interesting feat of a
710 Sargent -Rayment
en Receiver is the authentic
reception in New York eCity of Station 2BL, Sidney.
New South Wales. Australia. Thick aluminum shielding and chassis finished In satin silver. Consists of
firm sharply tuned circuits in a four -stage screen
grid R.F. amplifier. all tuned by a single illuminated
drum. and each stage provided with Individual verniers. Tubes required are two 112A, four 222, and
one 171.. or one 250 Super Power Tube.
YOUR SPECIAL NET COST
List $175.00

$67.80
$58.00

KIT
AC KIT
YOUR

NET

YOUR

NET

COST

$65.00

AC WIRED
COST
$72.00

678PD
Phonograph
or Radio
Two Stage
Amplifier
S -M

Cons stately

Assembled

Ilene is a two -stage socket-powered audio amplifier
using one '26. one '50. and one '81 tube. and taking
all power from any 105 to 120 volt, 50 to 60 cycle.
It may be used to operate a
A.C. lamp socket.
dynamic loud speaker front a radio detector tube. or
from a magnetic phonograph record pickup. Will sup ply field current to any dynamic speaker having a 110
volt D.C. field coil; or it wilt operate two dynamist
speakers. One UX281 rectifier tube is used. one UX226
first stage amplifier and one UX250 (CX350) soweer tuba.
List Price Sis.OU;

Your Net Cost

$Z8.8O

RAWNER RADIO ARD TELEVISION COMPANY
142R Liberty

Stre.::t,

New York

www.americanradiohistory.com
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WHOLESALE PRICES
JUST OFF

2ND EDITION

THE PRESS!

for Dealers, Community Set Builders,
General Repairmen
and Agents
Our new, HUGE, LARGER !'AGE SIZE
(8" z 10 %2 ") WHOLESALE CATALOG
No. 19, 2nd Edition, enjoys the enviable
distinction of being universally accepted
by the RADIO TRADE in the same manner that a school treasures the Dictionary and Encyclopedia Britannica-or
the home the Bible and Almanac!!
The preparation and distribution of this
MAMMOTH Catalog COSTS A TREMENDOUS SUM -the huge volume of
business derived from it warrants this
cost as well as the genuine pleasure it
gives us to know that those "in the
know" regard our catalog AS THE

OFFICIAL ORGAN OF THE 1929
RADIO SEASON!!!
This FREE CATALOG is literally a most
valuable ENCYCLOPEDIA -YOU cannot well afford to be without one -and,
you do not have to. Your request for
one is all that is needed! A day or two
later, it is in your possession! Surely, a
TEST OF
PLEDGE!

PROMPTNESS

OUR

OUR CATALOG LISTS MORE

Completely Assembled
All- Electric
A.C. Receivers
than any other Radio Catalog!

AVAILABLE IN CHASSIS FORM. OR
MOUNTED IN TABLE OR CONSOLE

Those having No. as.
er No. 19 (1st Edition) Catalog, should

CABINETS.

Immediately and for
No. 19,

2ND EDI-

DUCED

BEEN RETREMEND-

TION.
HAVE

WITH

WITHOUT

AND

BUILT -IN LOUD SPEAKERS.
Our Rock - Bottom Net Prices for
these sets will astound you!

ALL PRICES

Buy from Radio's Oldest Mail Order House.

OUSLY!

In these many years we have been in the Radio Mail Order Business, we have Itarned from EXPERIENCE how Such an organization must be efficiently run in
order to GAIN AND RETAIN THE GOOD WILL OF OUR CUSTOMERS. In this, our DETERMINED GOAL. RADIO SPECIALTY COMPANY OFFERS
TO SHIP PRACTICALLY ALL ORDERS IN FROM 6 to 24 HOURS -OFFERS YOU 100% QUALITY MERCHANDISE ON A STRICT MONEY -BACK
BASIS IF NOT THOROUGHLY SATISFIED -AND OFFERS YOU ALL MERCHANDISE AT ABSOLUTE ROCK BOTTOM NET PRICES!
OUR CATALOGUE CONTAINS THE LARGEST ASSORTMENT OF GENERAL RADIO MERCHANDISE IN THE COUNTRY. Only the most successful manufacturers' products are listed -such lines as PILOT -SILVER -MARSHALL-CARTER -HERO- YAXLEY -TOBE- HAMMARLUND -AMER.
TRAN-CUNNINGHAM- DONGAN- THORDARSON- MUTER. etc.. etc. THE LATEST IMPROVEMENTS IN RADIO ARE LISTED AND THOR
OUGHLY DESCRIBED IN THIS GREAT CATALOG: A.C. ALL ELECTRIC Sets with self- contained ABC power supply- Public Address Amplifier ayetems-A.C. Set Converters -A and B Eliminators-Dynamic Speakers and Units -Magnetic Speaker Chasses -245 and 250 Tube Amplifiers- Airplane Cloth
Speakers- -Push -Pull Power Amplifiers -Electric Phonograph Turn- Tsbles- Combination Radio and Electric Phonograph Consoles -- Speaker Tables-Short Wave
Sets

and

Tube

And. il as 3c not list le out cal
slog your Radio requirements. WE

VASCO 'has if

WILL OBTAIN SUCH PARTS,

BILLING

YOU AT THE
USUAL TRADE DISCOUNTS!

Cameru

-

assortment

Drills.

Adaptue-Shleid Grid

Hers- Telsvlsloa

Farts,
Woekshom-and lasts
of Lathes, Electric

Electric

Saws.

Electric

etc.- Violet Ras Machines. Electric Flatirons, Staves,
Percolator.
Touters.
Fans.
Grinders.

Washing sfachines.

LOGICALLY

110W CAN TOT

AFFORD TO BR

WITIIDI'T

C.4TA1OO-

OUR

SENO FOR ONE

NOW!

981x.

PARK PLACE, NEW YORK
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Short-Wave Notes
(Continued from page 71)
'OOA, or an 'OlA,
do not go above 45 volts, as they are
difficult to control with higher "B" voltages. A voltage of 45 is about right.
Perform the same operation with all

If you are using an

Standard 3- circuit regenerative receiver for
short wave reception,
incorporating variable
antenna coupling, variable detector "B."
and smoother regeneration. The rotor of the
regeneration condenser
connects to the "A"
circuit, t o prevent
hand capacity effect.
For code reception,
cheap, high ratio A.F.
transformer is beat.

-

CRAFT
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perimenting with short wave sets, having been particularly concerned with the
development of an advanced receiver recently placed on the market, and always
prefers the series feed. It is more reliable than the shunt feed scheme, because
it is not dependent on the R.F. choke.
With the series feed, the radio-frequency

FIRST

Again!

In the
MOORE -DANIELS
Receiver

-

C

I1,1+
90v.

FIG
the other plug-in coils; of course if you
have a set using a stage of tuned R.F.
ahead of the detector you don't have to
touch the antenna coils, as these do not
carry tickler windings.
Best Tickler Hookup
Incidentally, there is some question
among short wave experimenters as to
what is the best connection for the
tickler. There are two possible arrangements, shown schematically in Figs. 1
and 2.
Fig. 1 shows the "series feed," with
the tickler connected in series with the
plate circuit of the detector and with the
regeneration condenser C between the
top end of the tickler and the filament.
A radio-frequency choke, R.F., is usually
included, but it is not always necessary,
as many people have discovered.

3

component of the plate current must go
through the tickler, because it has no
other path; therefore, the R.F. choke is
more or less superfluous, although helpful if the first audio transformer has a
primary winding of high self -capacity.
With the shunt -feed, the R.F. component
of the plate current is forced through the
tickler only because it is kept out of the
audio transformer by the R.F. choke. If
the choke happens to have electrical
"holes" in it, as many have, the R.F. is
short -circuited by the self- capacity of the
transformer primary, and hence there is
no feed -back and no regeneration at
those points.
It is extremely difficult-practically
impossible, in fact -to build a single
R.F. choke that has an effective blocking
action on the wide band of wavelengths
the average amateur short-wave set per-

Te

Rf

1N

you will find specified 10 Hammarlund
Precision Products, from Condensers and
Drum Dials to Flexible Couplings.
This is just another of hundreds of instances where designers of featured circuits
insure results, by specifying Hammarlund
Products of proved reliability.
Write Dept. RC-8 for Folders

HAMMARLUND. MFG. CO.
424-438 We,t 33rd Street, New York
Jwt. íia

nk Radia

ammarlund
PRODUCTS.
1

Radio Fans

!!

ELECTEX

" The Battery Food"
Saves money by extending battery performance, prevents excessive sulphatton,
buckling and warping of plates. ELECTEX
will prove dependable, serviceable and efficient. ELECTEX applied to your battery
will make every charge last longer. ELECTEX is sold on a MONEY -BACK guarantee.

PRICE

$2.00
at all

dealers'
or write
direct to

Bt fSr.

Fig. 6. Schematic circuit of a receiver embodying the ideas described in the
article. This showns how a screen grid tube c'n be added to a typical regenerative accompanying
circuit, such
as Fig. 3.

Fig.

2 shows

the "shunt feed" system,

so called because the tickler and its con-

trol condenser C are bridged across the
plate circuit of the tube.
The writer has done considerable ex-

forms over. Those few experimenters
who prefer the shunt feed hookup find
it necessary to change chokes as they
change tuning coils
troublesome and
altogether unnecessary procedure. The

-a
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GOODYEAR CHEMICAL CO., Inc.
New York,

20R West 22nd Street,

N. Y.

*Dealers write for proposition.

When writing to advertisers, please
mention RADIO- CRAFT.
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series feed is obviously the better arrangement.

Most Astounding Value Ever Offered!

KOLSTER
ELECTRO - DYNAMIC REPRODUCER

Combined with 210 Power Amplifier and "B" Supply Unit
THESE Dynamic Reproducers are Kolster
built, packed in the original cases and
cartons, shipped direct to us from the Kolster
factory from whom we have purchased all of
these Dynamic Reproducers. Every Dynamic
Reproducer is brand new, each bears the Kolster guarantee tag and the original serial
number.
Such opportunity as herein presented is seldom available. And they won't last long at
this low price. We suggest quick action
there's quality here-at a price heretofore

Correct Grid Leak
The effects of the grid leak value and
the "B" voltage applied to the detector
have often been emphasized. It is easy
enough to try different grid leaks, but
not so very easy to change the battery
voltage. Most "B" batteries have taps
only for 22í/z and 45 volts, and sometimes it is very evident from the operation of a set that some intermediate
value would be very desirable. For instance, the coils may not oscillate from

0.

F

-

unknown.

SECOnDa0.v

SERIES FEED
FIG

THIS finely matched, rugged unit comprises a cominplete heavy duty Electro-Dynamie Reproducer,
cluding a 210 Power Amplifier with "B" supply
45
weighs
It
frame.
steel
on
a
contained
unit, all selfitself is of
pounds without the cabinet. The cabinet with
Cathedesigned
pencil-striped walnut, beautifully
dral grille. It is equipped with switch for control of
house current to reproducer. power unit and amplifier. A
pilot light indicates when the Reproducer is in operation.
supply 22.
If desired, the 210 Power Amplifier will also
using
67 and 90 volts "B" current, sufficient for any set
tube.
regulator
voltage
automatic
An
up to 8 tubes.
UX -874. maintains the "B" voltage silent and steady.
any
This Electro- Dynamic Reproducer can be used with
audio stage or
battery or A.C. set, replacing the last
used,
it
be used with all tubes of the set. Wherever
will bring out every shading and range of tone; every
note is reproduced with utmost faithfulness, pure and
undistorted. It will modernize any radio receiver.
The following tubes are required for its operation:
(for
2-UX -281 (for full -wave rectification) : 1 -UX -210
voltage regusuper power amplification) 1- UX -8'4 (for one
additional
-up,
pick
with
use
For
phonograph
lation).
audio stage is recommended between the pick -up and
:

this Reproducer.
A 20 -ft. cable is included with each instrument. Operates direct from 50 -60 cycle. 110 -120 volt A.C. current.
Licensed under patents of RCA and Lektophone Corp.

List Price $175.00
(without tubes)

1

The recommended method for controlling regeneration, smoothly and without "dead spots."

Height
Width
Depth

the tuning condenser with
only 22% volts, but they "plop" with an
0 to 100 on

MODEL K -5
42"
251/2"

19"

Features:
Electro - Dynamic Reproducer (10 i% -in- dia.)
2. 210 Power Amplifier. Fine
tone quality.
3. Supplies `B" voltage, if
desired.
4. Can be used with any electric or battery set.
5. Complete A.C. Electric,
operation.
6. Beautiful pencil - striped
walnut cabinet.
1.

Never
Before

Terms: 25% cash with order, balance C.O.D., F.O.B., New York

American Sales Co., 19 -21 Warren St., New York City

uncontrollable bang on 45. If a number
of efferent tubes all behave the same
way, with different grid leaks, the only
thing to do is to insert a variable resistor
in the "B" lead to the detector tube. See
Fig. 3, where R is the resistor and C a
by -pass condenser of .01 mf. capacity.
More will be said about by -pass condensers later.
The resistor should be of the so- called
"universal range" type, with a resistance
variation from about 40 ohms to 10,000,000. If there is already a separate "B"
detector plate lead, insert the variable
resistance in series with the wire, bringing the by -pass condenser from the "B"
side of the transformer primary to the
filament, If you are now building a
short-wave receiver, you can save one
battery lead and one binding post by
simply connecting the resistor R to the
same 90 -volt tap feeding the audio tube
or tubes. The resistor can be placed on
the sub-panel; like the aerial coupling
condenser Ca, it is left alone after being
adjusted. Its best setting is quickly
found with a little experimenting.
Correct By -Pass

-

Newest Aero Hook -Ups and
Free!
Short Wave Guide
Shows
Send now for the newest radio hook -up book.
A.C. and
how easy it Is to build remarkable new
volume.
U.C. receiver. of longest range, greatest
tone, and super -selective Also shows
purest. cl
bow
how to make short -wave recelven and adapters.
cirscreen
new
grid tube in A.C. and U.C. long
use
to
for
short-wave
of
cuits, how to take advantage
Latest information on all new radio
distance.
wrinkles. Send for free copy now.

4611

AERO PRODUCTS, Inc., Dept. 2589
E. Ravenswood Ave., Chicago, U. S. A.

Name
St. and No
City and State

WORKS

AGENTS

Men and Women
make $6 to 412
pt
hour. full or

are time. itic
rthwhlle commisslons n every
Ezetosise
rate.
Territories. Send
quick for Fltkc:
OU T I T and

FREE

Offers.

TEST

When writing to advertisers, please mention

LIKE MAGIC

At last! An Automatic, simple
little can opening omrhWe for the

home! This revolutionary invention in
only a few short months has banished
old can openers from over 100.000
kitchens. And no wonder! imagine an
amazing, lifetime device that holds the
can and ruts out the top leasing can
ri in slick, smooth and clean. Just turn
a crank, that's all. Approt ed by Good

Housekeeping inst.. Modern Priscilla,
te. write today for special introductory adnertlsing otter.
CENTRAL STATES MFG. CO.
Dept. K -2572
4500 Mary Ave.
St. Louis, Me.

RADIO- CRAFT.
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The matter of by -pass condensers deserves a little attention. In the past,
most instructions for by- passing have
called for condensers of 3 and 1.0 mf.
capacity, and these sizes have become
more or less arbitrary standards. For
short wave sets, where the frequencies
run into the millions, these condensers are
much, much bigger than necessary. They
occupy a lot of room, and the work they
do can be done fully as well by condensers of considerably lower capacity. The
.01 -mf. size is very convenient, because
the condenser itself is comparatively
small, being of the same dimensions as
the usual grid condenser. Its reactance
to the high frequencies that roam around
ln snort wave circuits

August, 1929

R

t5 ff0re./ the Tuned

fraction of an ohm, so it is perfectly
satisfactory from every standpoint.
With the advent of screen -grid short
wave receivers assembled on all-metal
chasses, we must learn that one side of
each tube filament is invariably "grounded" directly to the framework. If we
want to bias the grid of the screen -grid
tube by using the conveniently available
voltage drop across a tapped filament
resistor, as in Fig. 4, we find that serious trouble rises. One side of the tuning condenser Cl is also grounded, and
since the bottom end of the tuning inductor L must be connected to the same
point, we have a short circuit if we bring
the end of L also to the tap on the resistor, where it rightfully belongs. Trace
out the circuit yourself: "A
to resistor
R, through ground on L and C and back
to grounded "A +." Lovely, isn't it?
(Result- burnout of resistor, R.

-"

Ed.).

The Tuning Condensers
The trick merely is to insert a condenser between the bottom of L and the
grounded side of Cl, so that while the

ADIO -CRAFT

Underground Aerial
for Better Deception
Here's great news! For the same cost
as an ordinary overhead aerial you can
now enjoy greatly improved reception
and be through once and for all with the
old- fashioned, inconvenient, noise- gathering roof aerial. There has been such a
great demand for an improved underground aerial that for over a year we
have kept engineers busy designing, testing and perfecting a satisfactory device.
The result is the new amazing SUB TONE. It is designed to decrease static
and noise, get finer selectivity and give
true radio enjoyment, by virtue of Tuning the underground aerial to the radio
circuit.

Works on

A. C. o r
D.C. Sets
or teds Op-

erated

You don't need to take our word for the merits of Sub -Tone -we want you to
try it and prove to yourself what tests and reports from users have already
proved to us. Put in a Sub-Tone entirely at our risk. Just hear the difference and judge for yourself! if you aren't delighted with the improvement,
the trial doesn't cost you a cent. Send for all the startling information on
Sub -Tone. You've a surprise waiting for you. Write today!

Ih

ties or

Battery
EIIminalors.
The Puro f
Sub -Tone,
the marvel-

pose

The blocking condenser C7, again of
the trick with the aid of
the grid condenser C6. The "B +135" is
led eight through the grid coil of the
detector plug-in coil L2, but is insulated
from the grid of V2 by condenser C6,
and is prevented from short circuiting
back to ground by the condenser C7. The
latter completes the R.F. tuning circuit
of L2 and C5, just as C2 performs an
.01 -mf., does

identical sertce for Ll and Cl.

Takes but a few minutes. Just
dig a small hole and place the
serial in it.
Sub -Tone is also
equipped with a scientific ground
plate, so that you can take care of
antenna and ground in one simple operation. The lead in wires are brought to the set-the aerial wire connecting first to a binding post on the Tuner, a small, compact device that can be placed in the radio cabinet or any
convenient place near it. Your aerial is out of sight and
protected from lightning, soot, wind and interference.
You avoid many aerial troubles with the use of Sub-Tone.

Try SUB -TONE On Your Own Set FREE!

Sob -Tone

Condenser C2 can ba anything of large

With Sub -Tone, the aerial
is tuned to the broadcast
being received.
This allows the broadcast signal
to have greater strength
than the static and noise.
Finer selectivity is allowed
and reception is clearer
and more enjoyable.

Child Could Install It

\t.

size, .01 -mf. being a convenient and satisfactory capacity. It is in series with the
L-C1 tuning circuit, but it is so large
that it has no appreciable tuning effect.
A similar use for a condenser to block
direct current but to pass R.F. current
is illustrated in Fig. 6, which is a diagram of a typical tuned screen -grid short
wave set. The R.F. portion is like that
of Fig. 5, with an additional .01 -mf. bypass C3, across the filament resistor for
the screen grid tube Vl. The latter is
direct coupled to the detector, V2. The
problem is to feed 135 volts of "B" battery to the plate of V1 without starting
any fires in the detector circuit.

an untuned aerial,

enough to give the broadcast signal a predominat.
ino strength over the e.risting noise level. As o
result, static predominates
and the set is unable to
get the desired broadcasts.

It's So Simple a

radio-frequency current of the tuning
circuit will have a complete path in which
to circulate, the direct current obtained
from the tapped resistor R will not get
back to the ground. This biasing voltage now has no place to go but to the
grid, where we wanted it in the first
place. (See Fig. 5.)

Until recently. this was the recommended connection for regeneration control.

fWith

frequently the sensitivity
of the set is not great
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BOOK REVIEW

<

Treatise on Testing Units for Service Men.
By John F. Rider, published by Radio Treatise
Co., 1440 Broadway, N. Y. C.: 6" x 9", 43 test
pages, 44 illustrations, 2 tables, paper cover.

-`f
NITERADt

NEW
TYPE B. T.

ARMORED CONDENSER
have
The United Scientific Laboratories
B. T. Conproduced this new Armored typedemand
for
denser, to meet the growing
No set
precision combined with rigidity.
builder whose specifications and requirements
mechdemand ultra precision, electrical and
anical perfection, and compactness, can overlook this high grade instrument.
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Section 2 : "B" eliminator tester ; A signal
generator for receiver testing.
Section :3: Self -modulated oscillator : Beat note audio oscillator ; Cathode -ray oscillograph
tube.
Section 4: Output indicating systems: Tube
and
voltmeter ; Measurement of inductance
Impedance ; Measurement of capacity ; A resonance indicator : D.C. resistance measurement.
Section 5: Multi -range meters; Voltmeter
multipliers; Improvised high-resistance voltmeter: Current meters and shunts ; Service station test bench, panel and units.
Appendix: I1.C. permanent magnet, pivoted.
coil meter; Movable -iron electromagnetic in-

Note These Exclusive Features
made of heavy drawn steel.
Rotors and stators are precision spaced
and soldered.
calibration in ganging is
8-Accuracybyand
wide spacing between plates.
assured
Permanent and perfect alignment of
rotors is assured because the removable
1

-Rigid frame

24-

shaft is independent cf bearings.
adjustments are facilitated by the
gradual curve on the minimum capacity
adjuster.
smooth acting end thrust and
6-Adjustable
tension fork.
7-The compactness of this condenser makes
it the most convenient tuning unit made
for individual shielding work.

5- Circuit

Made in single, two gang, three gang. and four
gang units of .00035 mfd. capacity and lower.
Samples now ready for delivery. Write for price,
and full information.

United Scientific Lab., Inc., 113 Fourth Ave., New York

FREE
Questions on "where to buy- and "what to buy- are answered
by our Service Department. So really it doesn't matter what the
question is, you're bound to get the information you want.
National Radio Trade Directory answers over 5,000 perplexing
questions a year.

if You Want To Know The Address Of Any
MANUFACTURER, JOBBER, AGENT OR REPRESENTATIVE LOCAL SALES OFFICE, TRADE -MARK
OWNERSHIP, PHOTOGRAPH OF PROMINENT INDIVIDUALS CONNECTED WITH THE RADIO
TRADE OR THE ADVERTISING AGENCY OF ANY
MANUFACTURER OR JOBBER OR ANY OTHER
RADIO INFORMATION
WHERE TO BUY OR SELL
WRITE, PHONE OR WIRE US

ItADEiiIItE(.TOttY
NEW YORK CITY

303 FOURTH AVENUE

struments.
d 7'rcatise ou Testing Units for Service Men
is an excellent reference book for anyone
interested in the subjects referred to in the
above contents table

Radio Telegraphy and Telephony. By
Rudolph L. Duncan and Charles B. Drew, pubY. C.
lished by John B'IIey and Sons, Inc., N.
(Chapman and Hall, Ltd., London) ; 6" cloth
fií0 pages, 500 illustrations (approx.),
cover. Price, $7.50.
The authors (Rudolph L. Duncan, Director,
division of the
Radio Institute of America
RCA ; Captain. S. C. R.. U. S. Army ; Member,
1.11.E. : Member. Radio Club of America Member, Veteran Wireless Operators Association;
and Charles Drew. Instructor in Radio. and In
charge of Electrical Division. Radio Institute
of America ; Member, Radio Club of America;
formerly Instructor, U. S. Naval Wireless Telephone School Member, Veteran Wireless Operators Association), state in their preface to
Radio Telegraphy and Telephony:
"Many years of practical experience devoted
exclusively to research and, especially, to Instructing students of radio communication,
have given the authors the incentive to prepare
the text in this book, with the expectation
that It may not only be of Instructional value
to non -technical students and readers generally, but that it may serve the radio field as
We believe this pubn practical handbook."
lication will meet these expectations.
Radio Telegraphy and Telephony, by Duncan
and Drew, Is in the category of Morecroft's
Principles of Radio Communication, Robinson's
Manual of Radio Telegraphy and Telephony,
and the Signal Corps' book The Principles
Underlying Radio Communication, although It
Is not as highly technical as the first two.
Its merit lies principally in its broad. modern
consideration of the phases of radio trans.
mission and reception ; its clarity with accuracy: its explanatory detail on certain points
which have ever been "stumbling blocks" to
most radio men.
An example of this detail is observed in the
paragraph which reads:
"Many persons Invariably inquire as to the
derivation of some of the well -known constants
that are used in radio formulas, particularlya
the constant ',rf for reactance. Therefore
brief discussion on this topic is given here."
(Then follows a two -and -a-half -page diagnosis
of this constant.)
Seven pages are devoted to answering the
question, "How does a circuit oscillate,"

-a

SERVICE DEPARTMENT

NATIONAlItaI

Price, $1.00.
This is one of those times when we may
Every necessary
quote, "Little. but Oh, My
photograph and diagram has been included.
The type is very small and has been set "solid."
Much valuable Information has been crowded
In a small space.
We are pleased to find an unusual convenience. In addition to the text pages, there
are an equal number of blank pages every
text page facing a blank' page which may be
used for annotations.
Whether one wishes to have a copy of this
inexpensive treatise may be determined by
perusal of the Table of Contents:
Section 1: Tube Iteactivator : Reactivating
voltages, electronic -emission table; Calibrated
vacuum -tube bridge; General- utllity tube
tester; Weston, AC -DC receiver tester, model

Gramercy 5433

www.americanradiohistory.com
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In addition to the presentation, earlier in
the book, of the standard textbook "explanation" of electricity, there are thirteen pages
devoted to the electron theory to show the
present accepted answer to the question,
"What is electricity?"
A.C. circuit- supply devices are analfzed and
particular consideration is given to "why" and
"how" alternating current Is changed into
direct current.
We would like to see about twenty additional
illustrations. It is probably too much to hope
for additional pages to complete certain topics.
which are hardly more than referred to, without going into another volume.
It is a genuine pleasure to note that there
are practically no typographical errors. We
did not observe any diagrammatic inaccuracies.
(R. D. W.)

Home Talkies
(Continued from page ßb)

-

backward or forward the slight amount
necessary to obtain the exact speed absolutely necessary; and then the "fine set"
lock -screw is tightened. Once synchronism has been obtained, it will continue
regardless of the projector speed, the
sounds being heard at the exact instant
the corresponding picture appears.
As all ordinary phonograph records
are made at 78 r.p.m., it is necessary to
obtain a different rotational speed of
the turntable when it is desired to use
them alone or as an incidental accompaniment to non -synchronous films, and
this is accomplished by sliding the rubber-tired drive -wheel in, toward the
center of the record, until a rate of 78
r.p.m. has been obtained. The scale
pointer will be at 180 on the scale and
is reached quickly by loosening the
"rough -set" screw which locks the scale pointer to the threaded, quarter -inch rod
(24 threads per inch) ; releasing the
scale-pointer from mesh at 45, and permitting it to be enmeshed at 180 without disturbing the fine (vernier) adjustment knob.
After the turntable speed has once
been accurately adjusted, it should not
be changed, if voice sound' a little "off
key," like a phonograph running down
or being wound up; this is easily corrected by slightly changing the speed
of the projector, and is a final adjustNo more is necessary, after
ment.
plugging the phonograph pick -up leads
into the detector socket and the record
is run through the audio system of the
radio set in the manner usual with
e l e c t r i c pick -ups (the reproducer,
preferably, is placed in the rear of the
picture screen to lend realism).
To start a "performance," place the
( "loud" steel) needle of the pick -up
exactly at arrow mark on record, frame
and focus "start" on screen, snap the
switch of projector motor, and enjoy
yourself with a perfect home "talkie."

W2XBS
This R. C. A. television station is
now transmitting daily from 7 -11 P. M.
on a wave channel of from 2000 -2100
kilocycles. Transmitted pictures consist
of sixty horizontal lines, each divided into
seventy -two elements laterally. Twenty
pictures are scanned per second. The new
daily schedule (E.S.T.) will permit experimenters to observe signs, photographs, and views of persons.
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Moore -Daniels Receiver
(Continued from page

5t1)

Placement of Parts
Mount the condensers on the base,
spacing carefully so that the mounting
holes are in an exact straight line, and
exactly the right distance back of the
panel, so that the shafts which pass
through their centers will also line up

perfectly with the center of the dials.
These mountings will well repay more
than ordinary care; for the slightest
deviation will cause the condensers to
operate sluggishly, and make them stick
in spots, which in turn will render fine
tuning difficult.
When the condensers have been mount-

ed, assemble the dials and panel and attach it to the baseboard. If the con-

denser mounting job was correct, the
dials will attach smoothly to the condensers. If they do not, remove the condensers from the baseboard and, with a
small rat -tail file, enlarge the holes in
the baseboard in the requisite direction.
Then replace the condensers leaving the
final tightening of the mounting screws
until the shafts are completely connected.
Coil Adjustments
Now put in the coils and sockets.
Each coil is seen behind its associated
condenser, the antenna coil being at the
extreme left.
In order to accommodate the moving
primary, it is necessary to mount the
first coil with its axis parallel to the
panel and baseboard. The second coil is
mounted at right angles, extending from
front to back of the set, and centered on
the axis line of the first coil. The third
coil is at the right, in a vertical position,
and also directly on the axis line of the
first coil. By so arranging them, any
currents induced in one side of any coil
are balanced out by the exactly equal
and opposite currents induced in the
other side of the same coil.
Wiring Procedure
Now, screw a soldering lug under each
of the front mounting screws of the
audio transformers. Connect a wire to
post
each of these lugs, and to the "A
on the cable plug. Then run wires from
this to each of the other parts which are
at "A
potential. Keep these wires close
to the baseboard and, wherever possible,
at least a quarter of an inch from the
instruments. In some cases it will not
be possible, but do it where convenient.
Then start a wire at the "A+" post on
the plug and complete the positive filament wiring, winding the wire wherever
possible around the already connected
"A
wires.
This is the start of our "cabled" wiring. As the wiring progresses, every
lead which comes from the lower side
(on the schematic) of a tube, coil or
condenser should be wired into the cable
wherever possible; even though adopting

-"

-"

-"

this course instead of direct point-topoint wiring may lengthen some of the
leads considerably. The one exception to
this rule is in the leads to the neutralizing condenser. These, and all of the leads
coming from the top side (on the schematic) of the coils, condensers, and other
instruments, should be kept as short as

At
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Amperite-controlled tubes are correctly controlled tubes. Amperite
automatically regulates the filament supply to your tubes despite
"A" voltage variations -more accurately than you can do it with fine
meters and hand rheostats. Tube
life is prolonged reception improved. Insist on Amperite byname.
A type for every tube -A.C. or D.C.
$1.10 with mounting in (U. S. A.)
at all dealers.
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Do You

Want to Break
DX RECORDS?
Contrary to public opinion. It 1a possible to work
greater distances today than ever before. particularly on short wares. Inn. with the usual
broadcast receiver, made primarily for powerful
With the usual
signals. DX Is not feasible.
short-wave receiver, combined with average amateur skill, super -reception Is difficult to attain.
Would you Ilke to tune In Java, India. Siberia,
Holland, England and Germany In one evening,
via short waves? would you Ilke to tune In stalim" from coast to coast. the Mexican stations.
many Canadian stations, and certain European
stations on broadcast wave lengths?
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arated from all other wiring.
After completing the filament wiring,
put in the grid and plate leads of the
R.F. and detector tubes, and also the
other wiring which is at high R.F. potentials, such as the leads to the neutralizing condenser and, as already mentioned, these leads should be kept as direct and well away from the other instruments as can be done. Then connect the other leads from the high sides
of the R.F. chokes, etc., putting them in

the cable whenever convenient, and carefully avoiding the high -potential leads.
leads, twisting them,
Wire in the "C
too, into the cable. Finally, put in the
"B-±-" leads, which complete the wiring
with the exception of the grid and plate
leads of the audio amplifier. These also
are wound on the cable.
The resulting job, as shown in the illustrations, will have a large cable running from the cable plug to the end of
the channel between the audio and R.F.
sections of the receiver, with smaller side
branches, finally ending up in single
wires. The effect of these wires, all
wound close together, is exactly the same
as if they were separated and additional
by -pass condensers were put in the circuit across each of the wires.
Instead of a single long metallic
shaft being used to connect the right hand dial and the two condensers which
it tunes, three shorter shafts are used
with insulating couplings to connect
them together. This is necessary, for
both stator and rotor of each of these
condensers are connected to the highpotential sides of their respective R.F.
circuits; thus necessitating that they be
carefully insulated from each other.
They should be insulated also from the
dial to prevent "hand capacity" effects.

-"

Testing and Operation
When all connected, touching the grid
of the detector tube should produce a
loud squeal in the speaker, and touching
the cap of the screen-grid tube should
produce a click.
Set the dials at 80; place the primary
of the antenna coil at an angle of about
45 °. Adjust the rheostat to about three quarters "on." Now vary the regeneration condenser; the receiver should go
into oscillation at about half of its full
capacity. If it either will not oscillate,
or oscillates continuously, adjust the
neutralizing condenser until it goes in or
comes out at the proper point. Then set
the dials at 20 and try again. When a
position of the neutralizing condenser is
found, at which the receiver can be put
in oscillation at any wavelength by manipulating the regeneration control, the
neutralizing adjustment can remain fixed
unless the second R.F. tube is replaced
by one of violently differing characteristics.
Now rotate the two dials in unison
until a station is received, then vary the
antenna condenser until it reaches its
maximum volume. Reset the antenna
condenser dial so that, with the station
at maximum volume, the dials read alike.
Some variation will be experienced with
changes in the position of the antenna
coil, and at the high and low ends of the
band; but, in the main, the dials will be
'found to run very close together.

e,
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(At this point we diverge, to say that
you can let this receiver squeal without
any fear of breaking up the reception of
other listeners. The screen -grid stage,
as used in this receiver, positively will
not be thrown into oscillation by any
manipulation of the panel controls, and
consequently the set cannot radiate.)

Parts Data
The input coil has a primary and a
secondary.
For maximum coupling,
the separation between the wire of the
primary coil and that of the secondary
coil is only about one -eighth inch. The
primary has 18 turns of cotton covered
wire wound for a distance of one -half
inch and the secondary has 77 turns
wound on the same size tube: two inches
in diameter.
This might be called the screen grid
input coil, rather than the antenna coil.
However, the next coil under consideration is the screen grid output coil. Like
the input coil, it is supported three quarters of an inch from the baseboard;
two support brackets are used for this
coil while the input coil requires only
one. The secondary of this coil has 77
turns of wire and the coil is tapped in
the middle. The primary is wound tightly over one end of the secondary for a
distance of one -half inch, or 18 turns,
also on a two -inch tube.
The coil design for the detector input
unit is somewhat different. The coil
mounts vertically on two brackets, as the
illustrations show, and the winding of
77 turns starts 1% inches from the baseboard. This coil has but one layer and
it is tapped at the 22nd turn from one
end. The winding distance for 77 turns
will be 214 inches.
Of course, these coil values are not of

any value unless the correct tuning capacities are used. With the right variaable condensers the entire broadcast
range may be covered with a bit to
spare at both ends. For those who prefer to use specified equipment, the following official list of parts is appended:
List of Parts
1 -Set (3) Moore -Daniels Coils
Transcontinental R.F. Choke Coils
5 -Air Gap Sockets
2- Hammarlund (ilium.) Drum Dials
3- Hammarlund "midline" Variable Condensers, .0005 mfd.
1- Hammerlund "neut" Condenser
3- Hammarlund "universal" Couplings
1-Precise "microdenser," 32 mmfd.
1- Potter "aristocrat" F.C., .00025 mfd.
1-Potter "aristocrat" F.C., .001 mfd.
Potter "by-pass" Condensers, 0.5
mfd.
1- Silver -Marshall No. 255 Audio Unit
1- Silver Marshall No. 256 Audio Unit
1- Silver -Marshall No. 251 Output Unit
1 -DeJur 3 meg. Grid Leak, with mount
1 -DeJur 5 -tube "thermatrol," mounted.
1 -Hagel plug and cable, 7 wires
1-Filament Switch
5 -Eby "junior" Binding Posts
1- Flexible Resistance, Electrad, 500
ohms
1- Tapped Resistor, 5 -10 ohms
1 -7x24 Panel, Drilled and Engraved.
1 -11x23 Subpanel, drilled
1 -Roll flexible rubber -covered wire

5-

4-
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PUBLIC ADDRESS SYSTEMS
installed with AMPLION sound equipment

GIVE SUPERIOR PERFORMANCE

With a background of 42 years of success in the acoustic field, Amplion is prepared to offer public
address equipment of unsurpassed dependability, for theatres, hotels, auditoriums, hospitals, clubs,
railroad depots, county fairs, etc.

We have ready for IMMEDIATE DELIVERY
and QUICK INSTALLATION

WANTED
We

need

NEESS
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Group address equipment of unsurpassed reliability as follows:
Amplion Giant Dynamic Air Column Units
Amplion Exponential Air Column Horns

ENGI

in all parts of the

country for making Pub

Address Installations.
interested file your
name, address, training.
and experience, together
with references, with
lie

If

PUBLIC ADDRESS
DEPT.

Amplion Exciters
Amplion Microphones
Amplion Microphone Amplifiers
Amplion Electric Phonograph Pick -ups
Amplion Microphone Mixers
Amplion is the ONE place in Americo where you can purchase the
complete installation or any part of the equipment as desired
Write for new catalog and profitable Amplion proposition
to competent engineers

AMPLION CORP. OF AMERICA, 133 W. 21st Street, New York
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ENCYCLOPEDIA

Size
9 x 12"

549

Illus.

168

Pages

SPECIAL
PRICE

1930

Definitions

$1.49
Edited by SIDNEY GERNSBACK,
Author of "Wireless Course in Twenty
Lessons" -"One Thousand and One
Formulas"
"Practical Electricity
Course"-"The Radio Educator," etc.
S. GERNSBACK'S RADIO ENCYCLOPEDIA is the only standard work
ever published in America attempting
to classify alphabetically the countless
words used in the highly specialized
science of RADIO. The ENCYCLOPEDIA is written in plain English so
that everybody can understand the
definitions and descriptions.
No expense has been spared, covering over two years in compilation, to
make it worthy a place in your library.
It is published in one volume -168
pages -size 9 x 12 inches, nearly an
inch thick and nicely accommodates
the beautiful illustrations and the
large, easy to read type.
The work contains 1,930 definitions,
549 photographs, drawings and diagrams.

-

EVER

PUBLISHED

REMEMBER THIS IS A REAL
ENCYCLOPEDIA -NOT A DIC
TIONARY -and very few of the
things described and illustrated in this

volume can be found in any dictionary,
or any other encyclopedia.
The book contains as a supplement
a classified cross index designed to
bring together radio references under
one heading having relations in common.
All circuits new and old are described by word and picture and every
part and apparatus used in Radio is
explained and made understandable by
means of photographs and drawings.
The volume is printed upon fine
paper-bound in full black Keratol.
marbled paper fly leaves and end
sheets, with the title stamped in gold.

SEND NO MONEY
Just forward the Coupon below

and the Encyclopedia will 1'e sent
you at once. You pay the Postman $1.49 plus postage on delivery and if the book is not satisfactory return it and your money
will be paid back at once without
any questions.

ISKOR PRESS, Inc.
286 Fifth Ave., New York
ISKOR PRESS, Inc.,
286 Fifth Avenue,
New York.
Send me one copy of Sidney Gemsback's First Radio Encyclopedia in one
volume as advertised. I will pay postman $1.49 plus postage on delivery.
NAM E
ADDRESS ...
TOWN and STATE
RC 8
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What's New in Radio?
Screen -grid tubes and sets, single -dial control and dynamic speakers,
were used by custom set builders long before set manufacturers
adopted them. Barawik customers who have followed Barawik Catalog and Guide are always a step ahead in real radio information.
The vital things in radio, the real advances and improvements are
considered, tested and listed by Barawik and made available to
thousands of real radio fans long before the general public gets them.
Keep up to date and ahead of the procession by using Barawik
service, by referring constantly to the Barawik Radio Guide.

SPECIAL SERVICE TO AMATEURS

NEW Developments
Coming?
With shield -grid AC., condenser type speakers, and short wave snaking speedy headway and television becoming more and more advanced,
what startling announcements will come next? These and many
other new developments will be available to you from time to time by
getting your name enrolled on the Barawik list.

YOU'LL BE MONEY AHEAD
You'll be time and money ahead by sending your name to its now and
getting our catalogs and bulletins regularly. Then, when new developments are announced. you'll be the first to know about them.

How to Save Money
TI e BARAWIK COMPANY is the pioneer radio house in supplying short wave equipment,
both receivers and tran,mltten, to amateurs. All the venous pasta, kits and accessories used
in bui ding short wave eats, conveners. tranamltten. eta, are carried in stock by us. ready for
lmmed late shipment to all parts of the world.
The following Short Wave Circuits are carried to etoek by us. ready for immediate delivery
to you:

Ellis Colle

Aero Coil Kite
Aero Short Wave Receivers
Aero Transmitters
R. E. L. Receivers and Transmitters
IIammarlund Kits
Portable Receivers and Transmitter.
Card well Parts
Pilot (sits

National Parts and Receivers
K eras Parts and Receiver,
Short Wave Converters
Public Address Systems
Television Equipment
Eta, Etc., Etc.

Our central location insures fan service to customers In all parts of the country.
RadloCnft readers will and in the BARAWIK Radio Catalog and Guide thousands of
choicest bargains -the very things you need and use in everyday life. If you haven't a copy
of this big Cyclopedia, send for it at once. It is free -mall the handy coupon below, while
it is before you. Send today -nowt

The Barawik Guide is the surest way to navre money on
accessories, short ware and thousands of necessities.

kits.

In addition to a full line of the best known radio paru. kits and sets,
BARAWIK offers to you a complete line of everything In the radio field -sets.
radio furniture. tubes. power units, portable receivers. dynam lc and other speak,
parts and kits for all popular circuits, short wave and television supplies,

short wave transmitters. radiophones, public address systems,
advertised in Radio-Craft and other radio publications.

novelties. etc., as

BARAWIK also sells, at lowest money sving prices. to customers the world
auto tires and tubes, auto accessories, electrical goods. lighting fixture,.
wiring material, household appliances, stoves. vacuum cleaners, washing machines.
camping equipment. sporting goods. golf and baseball supplies, outing clothing
and thousands of the things you and everyone else needs the year 'round for
over.

home,

office, work and recreation.

us today -or use the handy coupon below and usure yourself of complete advance information on radio developments, and an opportunity to make
big savings on everything you buy.

Write

BARAWIK CO., 348 Canal Station, Chicago, III.
Dear Sirs:
Please send me your Big Radio Guide, Catalog and Bargain
Book showing the new developments in radio and the many
bargains in radio goods, sporting goods and the new lines for
1929 that you adrertise.

Name

348 Canal

Station

Chicago, Ill.

Address

City

sets, radio parts,

State
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Pick the RADIO Job
you want ... and fill it
in

only months

of this "Big- League" home- training
sponsored by the Radio Corporation ofAmerica
By means

Y struggle along on less than $45 a week? Why
wait years for success that can be yours in only
9 months?
As a result of a marvelous new kind of home -study training in Radio, hundreds of men are today leading straight
for financial independence! Radio pays from $2,000 to
$25,000 a year. The work is thrilling
the hours are
short. Vacations with pay ... opportunities for seeing the
world
adventure galore!
Prepare at Home with this Big Laboratory Outfit
Get the "How" as well as the "Why" of Radio -with
this expert training! Only an hour or so a day -in spare
time -is all you need! As part of your course, you receive
absolutely free of extra charge
magnificent outlay of
apparatus. With this outfit you learn to build fine sets
and solve the problems that bring big pay.
Training sponsored by Radio Corporation of America
Our graduates are in big demand everywhere. They enjoy greater success because they're posted right up-to -theminute in everything in Radio. Radio's progress each year
is measured by the accomplishment of the great engineers
at work in the research laboratories of RCA. This great
organization sets the standards for the industry, and stands
back of every lesson in the course.
Money Back if Not Satisfied
The lessons prepare you for success in all phases of
Radio- manufacturing, servicing, selling, ship and shore
broadcasting,Television and Photo radiograms. A signed agreement
backed by RCA assures you of
complete satisfaction upon completion of the training
your
money will be promptly refunded.

t

...

...

-a

-or

Read This Thrilling Free Book
It gives you the real "dope" about Radio and describes
in detail the famous training that has enabled us to
place thousands of our students in fine
positions, usually from 3 to 10 days after
graduation. It may mean the turning
point in your life. It tells in 50 fascinating pages and photos all about Radio's
brilliant opportunities for adventure
and success. Mail the coupon nowthe book is absolutely free!
Radio Institute of America, Dept. R.C. -8
326 Broadway, New York

Radio Institute of America
wept.
326 Broadway, New York, N. Y.
Gentlemen: Please send me your big FREE 50 -page book which
(ells about the brilliant opportunities in Radio and about your famous laboratory- method of guaranteed radio instruction at home.
Name
Address
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Radio
Thrill'

The Pilot Super-Wasp openup the Entire World %%ill.
Short -Wace and Ilroadra -I
Reception from 14 to 5uii
meters.

Assemble it and hear
it the sante evening!

Ordinary Broadcast Receivers
cover only the 200 to 500 meter
band.
Ordinary Short -Wave Receivers
cover only 14 to 200 meters.
The double - duty Super - Wasp
covers the entire Short -Wave
and Broadcast Bands from 14
to 500 meters!
Two sets of plug -in coils are
furnished.
The only Short -Wave Receiver
having a stage of Tuned R.F.
with Screen -Grid Tube, giving
greatest Sensitivity and Selectivity.
Condenser-Controlled Regenerative Detector. All- drilled metal
chassis.
Smooth operation, consistent results, easy to tune!
Splendid loud -speaker results.

With the Pilot Double -Duty Super -Wasp
Kit you build a receiver that gets everything on the air, both Short -Wave and
Broadcast Reception.
By means of interchangeable plug -in coils
you change in a twinkling from Broadcast
to Short -Wave and vice versa!
The greatest dissolver of distance ever
created! The perfect all -wave all -round
receiver. Designed and engineered by Robert S. Kruse, internationally known author -

it):

(

t

NH(

-.Air

(Catalog No. K -I lu)
Including 2 sets of

50

5

coils each. full - sized
blue - print and complete a.... mbl> dote.

l i Th

Pilot

I:

Check These Features!

No. A.C. Hum pick -up. Completely shielded K.F. and Detector Stages eliminate hand detuning effects.
ingenious design
Low losses
reduces all R.F. connections to
one and a half inches or less!
Illuminated Vernier Dials for
both condensers.
Simplicity of assembly due to
"sectional cans" and minimum
wiring. Assemble and operate
it same evening!
On very first test received loud
and clear broadcast programs
from Chelmsford. England;
('osta Rica, Central America;
l'('.I Eindhoven, Holland; Manitoba, Canada, etc.

-

SEND FOR RADIO DESIGN
brings you one year's subscription to
Quarterly Magazine.
"Radio Design
chock -full of latest Radio. Short-Wave
and Television Developments. "Radio
Design," 103 -U Broadway, Iirooklyn,K.l'.

50e

l'

In Your

...

THE PILOT SUPER-WASP KIT IS MADE IN WORLD'S LARGEST RADIO PARTS PLANt:

-

stoma.

adi

i ot

323 BERRY
ESTABLISH

ST.

OOKLYN,
DE
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