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This precision Analyzer and Point to Point
Resistance Tester included with our training. It
is of the latest design and construction, will test
all circuits equipped with latest six and seven-pin
tubes, and cannot become obsolete or out of
date. Equipped with an improved type 2%
D’Arsonval Meter, etc.
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RADIO
JOB/
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SKILLED SERVICE MEN ALL THE LATEST CIRCUITS
ARE NEEDED ARE INCLUDED
Skilled service men are needed now more than Our training is up-to-the-minute and thorough in
ever to service the modern all-electric radio receivers. every detail. All late subjects are covered—automatic

. . . volume control, R.F. pentodes, diode detecnon, delayed
UL S ARG e S A T and amplified A.V.C., automatic noise suppression, dual

C?niﬁed R.T.A. Radio Techniciafl you can make channel audio ampliﬁcation, all-wave superheterodynes,
bigger money, full time or spare time, and fit your-  acoustically compensated volume control, etc.

self for the big-pay opportunities that Radio offers. . ) . o
ENDORSED BY LEADERS

TRAIN AT HOME—NOW OF THE INDUSTIRY
Now is the time to get ready for these better pay radio L.
jobs. OQur training will qualify you quickly. In addition Our _modern training is endorsed by Leaders of the
we furnish you, free of extra charge, a high grade Pre- Radio Industry. We haye in our ﬁl’es. over thirty letters
cision Analyzer and Point to Point Resistance Tester. from them recommet.ldmg-our training to those who
This remarkable instrument, together with our training, want to make good quickly in radio.

will enable you to do expert work in a short time.

Mail € —Now
%5 (o 813 A WEEK—EXTRA Mail Coupon—Now

RADIO TRAINING ASSOCIATION OF AMERICA

Our tralnlng is prac"cal and de51gned to help you 4513 Ravenswood Ave., Dept. R.5
make extra money at the very start. With the first lesson Chicago, I
I glve you a series of over th“-ty spare- -time Money Gentlemen—Please rush me more details of your practical endorsed
Making Plans that will enable you to make from §5 to training course in Radio.
§15 a week extra, and more. Name

RADIO TRAINING ASSOCIATION OF AMERICA Addrese .

I 1 tate

Dept. R-5 4513 Ravenswood Ave, Chicago, Il Ciry
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OPPORTUNITIES .

are many a

for the Radio
Trained Man ™

Don’t spend vour life slaving away in some dull, hopeless job! Don't be f
satisfied to work for a mere $20 or $30 a week. Let meshow youhow to
get your start in Radio — the fastest-growing, biggest money-making game on canh.l

Jobs Leading to Salaries of $50 a Week and Up / / L . |

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman |
and in Service and Installation Work —as Operator or Manager of a iroad- if
casting Station—as Wireless Operatorona Ship or Airplane, or in Talking
Picture or Sound Work— HUNDREDS OF OPPORTUNITIES for a real future in Raudio!

P

ST S »

Ten Weeks of Shop Training

Pay Your Tuition After Graduation

We don’t teach by book study. We train you on a great outlay of Radio, Television and
Sound equipment—on scores of modern Radio Receivers, huge Broadcasting equipment, the
very latest and newest Television apparatus, Talking Picture and Sound Reproduction equip-
ment, Code Practice equipment, etc. You don't need advanced education or previous expe-
rience. We give you — RIGHT HERE IN THE COYNE SHOPS — the actual practice and
experience you'll need for your start in this great fieild. And because we cut out all useless
theory and only give that which is necessary you get 2 practical training in 10 weeks.

TELEVISION and TALKING PICTURES

And Television is already here! Soon there’ll be ademand for THOUSANDS of TELEVISION
EXPERTS! The man who learns Television now can have a great future in this great new
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE
and learn Television on the very latest, newest Television equipment. Talking Picture and
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment.

PAY FOR YOUR TRAINING
After You Graduate

I am making an offer that no other school has dared
to do. I’ll take you here in my shops and give you this
training and you pay your tuition after you have
graduated. Two months after you complete my
course you make your first payment, and then you
have ten months to complete your payments. There
are no strings to this offer. I know alot of honest fel-
lows haven’t got a lot of money these days, but still
want to prepare themselves for a real job so they
won'’t have to worry about hard times or lay offs.

I've got enough confidence in these fellows and in
my training to give them the training they need and
pay me back after they have their training.

If you who read this advertisement are really inter-
ested in your future here is the chance of alife time.
Mail the coupon today and I’l]l give you all the facts.

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL, PRACTICAL WORK. Yocu build radio sets,
install and service them. You actually operate great Broadcast-
ing equipment. You construct Television Receiving Sets and ac-
tually trasmit your own Television programs over our mod-

ern Television equipment. You work on real Talking Picture
machines and Sound equipment. You learn Wireless Operating
on actual Code Practice apparatus. We don’t waste time on
useless theory. We give you the practical training you’ll need
—in 10 short, pleasant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don’t letlack
of money stop you. Many of our students make all or a good part
of their";iving expenses while going to school and if you should
need this help just write to me. Coyne is 33 years old. Coyne
Training is tested— proven beyond all doubt. You can find out
everything absolutely free. Justmail coupon for my big freebook!

H. C. Lewis, Pres. RADIO DIVISION Founded 1899

COYNE ELECTRICAL SCHOOL

500 S. Paulina St., Dept. 54-8H Chicago, IlL
Maii Coupon Today jor All the Facts

§ H.C.LEWIS, President

1 Radio Division, Coyne Electrical School

= 500 S, Paulina St., Dept.54-8H Chicago, 111

g Dear Mr. Lewis:—Send meﬂyour Big Free Radio Book, and
g 2l details of your Special Offer, including your **Pay After
B Graduate’ offer.

]

= Name. ......... B P TN T ¥ =
|

: Address .......... B S 1 CITEIETE N e s R
| .

f City......... e e T T State . ........
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SERVICE MAN- DEALER - RADIOTRICIAN

HUGO GERNSBACK, Editor-in-Chief
J. T. BERNSLEY, Managing Editor

C. W. PALMER
Associate Editor

R. D. WASHBURNE
Technical Editor

CONTENTS OF THE
MAY, 1934, ISSUE

VOLUME v Number 11

Editorial: Revolutionary Radio Inventions. R
Hugo Gernsback

The Radio Month in Review

Radio Pictorial ... ...

The Latest Radio Equipment. ...
Third Dimension in Music......... R. D. Washburne
How to Make a One Tube Loudspeaker Set....... . .
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The Polytone ... F. M. Sammis
Party Tricks With Your Radio Set.......... C. W. Palmer
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More Summer Sales in Radio................... C. K. Moon

A Four Tube Short-Wave Converter. ... ... ... ...
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Soundhead Optical Systems. J. T. Bernsley
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IN OUR NEXT FEW ISSUES:

AMPLIFIED CHIMES FOR SCHOOL OR CHURCH. Here
is a novel idea for Public Address and Service Men, or for
the general reader who is looking for something new in
radio or sound work. Chimes that can imitate those of
famed Westminster, or with which melodies may be played
—very useful for churches or schools, or for the home for
that matter. The associated equipment of amplifier, mike
pick-up, and sound projecting systems are all described.

UPLIFTING THE SERVICE PROFESSION. Mr. F. E. Colt,
a Service Man himself, discusses some of the salient fac-
tors in conducting an efficient and well paying service
shop. And incidentally, he includes some very pertinent
remarks about the problems that confront the Service
Man of today, particularly in regards to whether radio
servicing is in the “job” class, or a profession,

RADIO-CRAFT is published monthly, on the fifth of the month preceding
that of date; its subscription price is $2.50 per year. (In Canada and
foreign countries, $3.00 a year to cover additional postage.) Entered at
the post office at Mt. Morris, Ill., as second-class matter under the sct of
March 3, 1879.

Text and illustrations of this magazine are copyright and must not be
reproduced without permission of the copyright owners. We are also agents
for WONDER STORIES and EVERYDAY SCIENCE AND MECHANICS. $ub.
scription to these magazines may be taken in combination with RADIO-
CRAFT at reduced Club rates. Write for information,

Copyright 1934. Continental Publieations, Inc.

HUGO GERNSBACK, President I. S. MANHEIMER, Secretary

Published by Continental Publications, Inc, Publication office: 404
N. Wesley Ave., Mount Morris, lllinois. Editorial and Advertising
Office: 96-98 Park Place, New York City. Chicago Advertising
Office: L. F. McClure, 919 North Michigan Avenue, Chicage, Il
Western Advertising Office: Loyd B. Chappell, 511 So. Alexandris St.,
Los Angeles, Calif.

London Agent: Hachette & Cle., 3 La Belle Sauvage, Ludgate Hill, £.C. &
Paris Agent: Machette & Cie., Austraiian Agent: MeGIlls Agency
111 Rue Reamur 179 Elizabeth St., Melbourns

642

www americanradiohistorvy com

23


www.americanradiohistory.com

o ne 3 Samh

CLEARS 354,500 IN
18 MONTHS

“Nefore tuking your Radio
Cinrme I was making $18 a
week, I come here three
years aro and in the past
months 1 made about 4,500
in Radin. 1 ecaunot say too
much for the wonderful help
I have received from N.R.1.»
Nocl W, Ray,

American Natl, Bank Bldg.,

Gadsden, Alabama.

SPARE TIME WORK
PAYS $18 A WEEK
“I anly do spare time
Radio work and average $13
a week. People who in good
times would lmy a new Radio,
now have the ald one fixed."
Stephen J. Drapehaty,
407 Wunderlich Avenue,
Barberton, Ohio,

CHIEF OPERATOR IN
THEATRE

“When 1 enrolled  with
N, R, I, T worked on a
furm, I am now Chicd Op
ciator at the Majestic The-
utn I have all the Rulio
work I can do on the side.
Your Course id the lust I
have ever seet It is so
pasy anyone can learn by
it.”

W. A. Martin,
Box 601,
Artesia, N. Mex,

RADIO-CRAFT for

Il Send My First Lesson FZ.

GOOD J OB

in Radio

Clip the coupon and mail it.  I'm so sure that I can
tenin Yyou at home In your spare time for o Eood job
in Iadio that I'll send you my first lesson free,  Jox-
amine it, read It. sco how clear aml easy it Is to under-
stand. Then you will know why many men with less
than a grammar school education and no technical ex-
perience have become Radio Experts and are enrning two
to three times their former pay as a result of my training,

MANY RADIO EXPERTS MAKE §40, $60,
$75 A WEEK

In less than 13 years, the I{adie industry has grown
from a few million to hundreds of milllons of dellars.
Over S300000 jubs have been created by this growth,
and thonsands nrove will be created by its continued (e-
velopment.  Many men amd young men with the right
truining—the Klmd of training I zive you in the N, R, I,
Conrse—have stepped Into Radio at two and three times
their former salaries,

GET READY NOW FOR JOBS LIKE THESE

Broadcasting stations use engineers, operators, station
manggers amd pny up to L3000 a year, Manufacturers
continually employ esters, inspectors, foremen, engineers,
servicemen, buyers, for jobs paying up to $7.740 a year.
Itadio operators on ships enjoy life, see the world, with
board and lodging free, and get good pay besides. Dealers
audd jobhers employ servicomen, salesmen, hiryers, managoers,
ard pay up to $100 a week. My hook tells you about these
and miuny other Interesting Radio jobs.

MANY MAKE §5, §10, $15 A WEEK EXTRA
IN SPARE TIME ALMOST AT ONCE

The day you enroll with tie, | send you instructions
which you should master quickly for deing 28 Radio jobs
connnon in most every neightunhood, for spave tline money,
Thronghout your training, I send you informatlon for
servicing popular makes of sets! 1 glve you the plans
aml ldeas that have made $200 to £1,000 o year for
N. R. I, men in their spare time. My Course is famous
as the Course that pays for itself!

TELEVISION, SHORT WAVE, LOUD
SPEAKER SYSTEMS INCLUDED

There's opportunity for vou m Radio.  Its future is certaim.
Telovision, short wave, loinl speaker systems, police Rudie,
antpmolsfle  Radic, uireraft  Radio—in svery brancli,  develagi-
metds  aml mmprovements  pw taking plac. Here ic a real
future for thsusands il thousands of men who really know
Rulto—raen witly, No R, L tuaining.  Get the training that
opens the road to geod pay and success,

YOU GET A MONEY BACK AGREEMENT

I am so sure that N, R. I, can train you satisfactorily
that T will aerce in weiting to rofund  overy  pistiy of
your tuition if ven are net  satistieal with my  Lessons
and Instruction Service upon completion,

FREE 64-PAGE BOOK OF FACTS

Mail the coupon now In addition to the sample Tesson, I
sesgl my book, “Righ Rewands in Redin,™  Botelle von aluat
the oppartunities in Radic: tellz vou about my Ciarse; wlhat
others who have takeu it are dedng gmd making, This ffer i
et any ambdtfous follow pver Ba sears ol Fimd oot whist
Radio offers you without the slightest obligation. ACT NoOW
Muil coupon 1p an envelope or paste it on a lc post cand,

J. E. SMITH, President
National Radio Institute, Dept. 4EX, Washington, D. C.

The famous Course That Pays For ltself

MAY, 1934

i,
= Free %d:"-; - .
ES ORI FILL OUT AND MAIL

-

P

SPECIAL Radio Equipment
for Broad Practical Experience
Given Without Extra Charge

My Course is not all theory. I'll show you
how to use my special Radio Equipment for
conducting experiments and building cir-
cuits which illustrate important principles
used in such well-known sets as Westing-
house, General Electric, Philco, R.C.A., Vic-
tor, Majestic and others. You work out with
vour own hands many of the things you read
in our lesson books. This 50-50 method of
training makes learning at honie easy, inter-
esting, fascinating, intensely practical. You
learn how sets work, why they work, how
to make them work when they are out of order.
Training like this shows up i
your pay envelope—when  you
gradnate yon have had traiming

aml experience — vou're not

simply looking for a job
where vou can get ex-
perience,

With N. R. L. equipment yvou learn to build and
thoaroughly understand set 1esting equipment—
you can u<e N. R. [ equipment in your spare
timme srervice work for extra money.

I have doubled
and tripled the
salaries of many

Find out about
this tested way

to GER ¥ '
BEGE

"y

Test

v

] . =
I J. E. SMITH, President
: Nationnl Radis Institute, Dept. 4EX
! Washington, D, C,
[}
r
D I want to Take advantage of your offer. Without
D ohligating e, send me vour Free Swmple Lesson and
: yaur bouk, *Rich Rewards in Radio. {I’lease print
) plainly, )
1
VoXame sovivinsme i imidaaia 1y
1
L 1 Y R e ICHE A AR B L e i B
6 29
(61 7 P —— State sk R
_I—C-j
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$350

Regq. List Price

.- 1933.1934 Radig R!:;L.I:I'I-'-ET.;:
..+~ Full Radio Service

—

400 Pages

9 x 12 Inches

Flexible, Looselcaf

ar all

There’s plenty of Servicing Material

in the NEW 1934 Manual

radio field has been shown by the fact that the

total sales of the first three OFFICIAL RADIO
SERVICE MANUALS, including the new CONSOLI-
DATED EDITION, now exceed 80,000 copies. Radio
Service Men and others engaged in various branches
of radio know the importance of such books. and how
they must depend upon them for reliable information.
Whether for public-address work, tube information
or a circuit diagram, the material needed is certain
to be found in one of the OFFICIAL RADIO SER-
VICE MANUALS.

In preparing this new edition many of the outstand-
ing problems of the Service Men have heen considered
—methods of servicing, the new equipment constantly
needed to cope with new tubes and sets, and the
other fields of radio, suech as public-address systems,
short waves, auto radio and others.

The illustrations in the 1934 Manual are more explicit
than hefore ; inasmucl as the dingrams are not Hmited to the
schematic eircuit, but other illustrations show the parts lay-
out, positions of trimmers, neutralizers. ote. There are
bundreds of new cireuits included, and not one from any
previous editions of the manuals has boeen repeated.  This
we unconditionally guarantce.

As in previous vears, the 1934 Manual alse inchides a
FREE QUERTION AND ANSWER RERVICE. In each book
will he found 25 coupons. which entitle you to free consul-
tation on any radio service topie, f'hese voupons pive you a
complete mail service—questions on servicing and operpting
any set or circuit are answered promptly and accurately
by the editors. Remember that, at the regular rate of “ie
per question which is usually charged by radio magazines,
this service alone {8 worth §6.00. And for the Manual. we
charge only §3.50,

It Is quite evident that the 1034 Kdition of the OFFICIAL
RADIO SERVICE MANUAL js a ddecided improvement over
previous volumes,

ORDER YOUR COPIES NOW

it is important to every Radio Service Man and Dealer
to get his copy of the 1934 OFFICIAL RADIO SERVICE
MANUAL now. 'FThe new hook will prove itself to be in-
valuable as those volumes of previous years.

No need to delay sending us your order—the 1934 MAN-
UAL. like ilsdnrmiec(-ssors, i8 a necessity in your business.
We strongly advise you to order your copy today.

GERNSBACK PUBLICATIONS, INC.
96-98 Park Place New York, N. Y,

THE necessity of GERNSBACK Manuals in the

Clip — Mail

Contents of the 1934 Manual in Brief

® Dingrams and service notes, more complete thun ever be-
fore in any MANUAL. Not merely the schematic hook-ups
will he found. hut ¢hassis drawings showing parts layouts,
positions of trimmers, neutralizers. ete.

® Voltage readings for practicaliy all sets, as an ald in
checking tubes and wiring.

@ Al values of intermedinte-frequency transformers used
In superheterodynes, with the manufacturers' own sSugges-
tions as to correct balancing.

@ Detalled trouble-shoeoting suggestions and procedure as
antlined by the manufacturers’ own enzineers—in other
words, authentic *dope’ right from headquarters,

@ Values of all purts indicated directly on all diagrams.
@ Section tor reference to A.C.-B.C. cigarbox midgets,

@ Section for reference to public-address amplifiers.

@ Nection for reference to short-wave receivers.

@ seetlon for reference to remote-control systems.

® A complete compilation of radio tube data, covering both
he ald and the many new types.

@ Section devoted to test equipment, analyzers, ete., with
full disgrams and other valuabie information.

@ A complete list of American broadceast stations with their .
frequencics in kilocyelen; extremely useful in calibrating
and cheeking tedt oncillators and in calibrating receivers.
® Free Question and Answer Service, the sanme as In our
lust two Manuals.

f. No theory; only wervice information In quickly accessible
orm.

@ Absolutely no duplication of any dingrams: nothing that
appeared in any of the previous Manuals will appear in the
1932 MANUAL. Thix we unconditionally guarantee.

® A handy, easlly-consulted master index making it easy
for yvou to find almost anything pertaining to your service
problem instantly. This index includes all the dlagrams
published in ail the previous GERNSBACK Manuais, as
well an the 1934 diagrams. A blg convenlence and time
saver!

This Coupon Today

r
|
|
|
I
I
|
|
I
|
|
|

GERNSBACK PUBLICATIONS, Inc.
96.98 Park Place, New York, N. Y. |
Gentlemen @ Enelosed you will find my remittance of $3.50 |
for which you are to send me. I'ostage I'repaid. One (opy I
of the 1934 OFFICIAL RADIO SERVICE MANUAL.,  [Send

remittance by check or money order; or register letter if it

contains cash. currency or unused U. 8. Postage stamps.] |

Name ...... 9000000090000 000 5 000000000T000 .I
Address . ... ... a0 anasS06008 ea6000a000a0a0 |
|

CItY ovvveenennnnn e State .......ene... o
RC-531|

Over 2,000 lllustrations

Leatherette Cover

RADIO.CRAFT for MAY,
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SERVICE MAN - DEALER - RADIOTRICIAN

*Takes the Resistance Out of Radio”’

Editorial Offices: 96-98 Park Place. New York. N. Y.

HUGO GERNSBACK, Editor

Vol. V., No. 11, May. 1934
—

REVOLUTIONARY RADIO INVENTIONS

An Editorial by HUGO GERNSBACK

HE fable still seems to prevail, in many minds. that
revolutionary radio inventions, which will at once junk
present-day radio sets, are always just around the
corner.

Partienlarly in the lay mind, the idea persists that the
ideal radio set is about to be invented; that something revo-
lutionary is just about to be sprung on the public, and that
it will be best not to buy a set this season, but wait until
next year. These ideas are on a par with automobile devel-
opments where people at the beginning of a season refuse to
buy cars, because they think something new and revolution-
ary will come about next year; only to see such ideas prove
without foundation.

Evolution does not work in this manner. The radio set,
in its gradual evolution, is not different from an antomobile
or a mousetrap. Once an art has reached a certain level,
it is most unlikely that everything that has gone before will
be swept overboard, in favor of some revolutionary new idea.
Of course, this is not impossible; nothing is impossible, but
nost of the ideas along these lines are highly imprebable.

The reason for these remarks is that, every so often, I am
in receipt of letters, net only from laymen—but from radio
people who should know better—asking whether there is
any truth in a “tubeless radio set” which has been featured
in the newspapers. The tubeless radio set is one of those
myths whieh has been paraded before us ever since 1920,
and is difficult to down. Every once in a while, some young
budding genius “invents” such a tubeless radio set and
creates no little stir in his own community. Photographs of
the set are shown; interviews are given; prominent local
business people give their opinions; would-be scientists and
rivdio engineers are quoted—but, invariably, thus far the
thing peters ont. There have been reported a number of
snch “phantom’ tubeless sets, but nothing much has ever
Leen heard of them afterward. Whether these tubeless sets
are deliberate fakes foisted upon a credulous public. or
whether they are delusions of some budding inventor, it is
difficult to say. The fact is, that it is highly improbable
that such a set—that is, a practical one—has been built to
date; though it is, of course, possible that it can be invented
in the futnre. At the present stage of the art, however, it is
(uite impractical. Of course, we can easily picture in our
minds a tubeless radio set. As a matter of fact. our first
radio sets worked by crystals were of that deseription, but
no loudspeaker operation was possible, unless the set was in
the shadow of a broadcast station, It is true that there are
still possibilities in the crystal detector that perhaps we,
today, do not appreciate, and it is conceivable that in the
future, tubeless loudspeaker sets, with some sort of crystal
dctector, may come into use.

The whole matter of efficient radio detection is still some-
what shrouded in mystery. Every once in a while we lear
reports of some housewife getting radic music out of a
Litchen pan, which is not even connected to an aerial and

ground. Water faucets have also been known to give off
radio music and, recently, the newspapers reported an auto-
mobile that produced radio music somewhere under the hood,
although it had no automobile radio installed nor, for that
matter, any radio. It is conceivable that these freak condi.
tions may be worked out in the future into something that
we today do not know. When additional research has been
made. and these laws are better understood, perhaps then
we may have a tubeless radio; but my brivate guess is that.
for many vears to come, we shall worry along with the
present-day tubes,

Then there is a sort of revolutionary invention in the
tubes themselves. I refer to the radio tube that requires no
filament current—a cold radio tube requiring no “A” power.
Some advances have been made in an electronic tube of this
kind: and it is conceivable that. within the next ten or
fifteen years, our radio sets may have filamentless or cathode-
less tubes. Again. this is an evolutiohary process, and the
change is certain not to come over night. Tt will take many
years of research and, after the theoretical points have been
cavered. it will take another few years befere the tube be-
comes commercially available.

For vears there has also been reported another phantom
radio set, supposedly sponsored by one of the big radio corpo-
rations. This particular variety of radio set is imagined to
Le seeretly operated. The alleged plan behind it is that the
company will rent you a radio set at so much a month;
new and super-broadcast stations are to be put up, which
will admit ne radio advertising. An ordinary radio set will
rot work from such a super-station, and cannot be nade
to receive these super-programs; only those sets for which
you pay rent can bring them in. This is another fable, im-
agined by some fertile writer, most probably as & joke.
There is. of course, no basis for such a set. and it is not con-
ceivable why any radio manufacturer, at present, would wish
to put out such a receiver. The idea of emitting programs
without advertising, engineered especially for such sets, is
1ot an economical one, and is not likely te come about.

Coupled with this idea. we have a supposed new radio set
v hich. automatically. eliminates all radio advertising, for the
henefit of those listeners who object to advertising. The set
itself is supposed to remain silent while radio advertising
is going on.

Again, this idea is not impossible. Indeed, patents have
been granted on this very idea; but the trouble in the present
stage of the art is that the set will remain silent when any-
one talks, irrespective of whether the talk is advertising or
not. In other words, the automatic robot inside of the set
will not know how to distinguish between an announcer dis-
pensing a raw advertising talk and, let us say, President
Roosevelt giving one of his important radio addresses.

Twenty years hence, this problem may have been solved,
although personally, I have my doubts that it will ever come
about,

—— e ——————
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THE RADIO MONTH

ITRANSMITTING
ANTENNA

Tine Rapio FrREIGHT TRAIN

To ease the dificult job of the cngineer
and brakcwman on those wmile-long trains.

ULTRA-SHORT-
WAVE RADIO FOR
THE FREIGHT TRAIN

T isn’t all “glamour
_I and romance” in

the lives of a brake-
man and engineer of a freight train. Be-
sides going places and running a fast
train, there’s that business of manipu-
lating and pulling a string of box cars
that sometimes covers a mile of terri-
tory. To facilitate co-ordination between
thiese aforementioned two gentlemen,
who hotd a tremendous responsibility in
keeping the long length of cars together
—up and down hill, the Westinghouse
Electric and Manufacturing Company
has designed a small, efficient transmit-
ter that permits communication between
tite engineer in the “cab” and the brake-
man, who is generally in the ‘“‘caboose”
or last car on the train,

The radio transmission is done at five
meters, which is considerably below the
lowest wavelength possible on the aver-
age broadcast set,

As a matter of fact a regularly run
freight train on the New Haven Railroad
Company lines has just been completely
equipped with 5 meter transmitting and
receiving equipmient, and it has been
definitely established that the engineer
and Dbrakeman may communicate at all
times without difficulty.

This is a distinct advantage over pre-
vious methods of signalling, especially
for long trains which are often a mile
or more in length.

A few brief points about the techni-
calities of the phone transmitters and
rcceivers might not be amiss. The
equipment, which operates from a 6 V.
storage battery, consists of an ultra-
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short-wave transmitter and receiver
with microphone and loudspeaker lo-
cated in the engine cab and duplicate
equipment located in the caboose. Sepa-
riate aerials are used for transmitting
and receiving, and are located in the
front end of the engine. The aerials for
the rear end of the train are located on
the two sides of the caboose.

RADIO—THE ENEMY
OF THE KIDS

ND now it may be
_A told—of all the

mean, low-down
tricks! Out Des Moines, Iowa, way, it
appears that the public schools were
closed for an extra week after the usual
New Year holiday was over, so that re-
peirs might be made.

The children naturally welcomed this
as a week of pure joy—just think of it,
onie miore week without school., But
they had not counted on the up-to-the-
niinute heads of the Des Moines board
of education. Lessons were sent out
over a local radio station twice a day.

Couldn’t the rascals play truant? No,
not even one., For it was announced
that examinations on the radio lessons
would be held after the week was passed.

We would be willing to wager that
there is more than one Des Moines boy
or girl who has had a change of heart
about the family radio receiver, follow-
ing this incident!

—

AND NOW CHILDREN
TOMORROW

WE WiIiLlL HAVE

A LESSON IN

ALGEBRA /

LEsSONXS py Ranto
The hes Maeines Kids did not enjoy their

ertid week of New Year's vacalion.
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Lerring THE ROss Kxow

John Cook used liis ghort-irave transmit-
ter when he was snowbound,

SNOWBOUND
WORKER USES
RADIO TO REACH
BOSS

OHN COOK, a su-
[ E—— burbanite who

travels from his
home on Long Island to Manhattan,
found himself in the same spot as thou-
sunds of others in one of February's
licavy snow falls in the New York area
—that is, snowbound and unable to get
ta work. Friend Cook tried to get out
but could not even open the door; it was
frozen fast. And no cars or busses were
moving on the street. Then he went to
the telephone, his first thought being to
notify his boss that he would not be in,
rot today and probably not for a week
the way things looked outside. But the
telephone wires were down, and after
jiggling the hook for some time, Mr,
Cook gave it up as a bad job,

What to do?—jobs still heing scarce—
and the boss likely to misconstrue his
absence (we suppose) when he suddenly
thought of his short-wave radio sending
outfit. No siree!—the day wasn’t lost
yet—if he could only get a message
through.

Resourceful John sat down at the set,
put on his headphones and turned on
the ‘“juice.” Out over the air waves
went the following message—“l am
snowbound., Long Island Railroad not
running since midnight. Telephone lines
are down. Will be in when trains start
running. Telephone Triangle 6000. Ask
for Mr, Warren.”

Within a short time, Cook picked up
this niessage: “Office excuses you . . .
will expect you when they see you . . .

Warren says good work . . . signing off
W2CSE.”
RADIO-CRAFT for MAY, 1934
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IN REVIEW

Over in Jersey City, New Jersey,
Charles N. Dahlinger, another amateur
operator, had been sitting idly listen-
ing to the various amateur niessages per-
meating the ether and had picked up
Cook's appeal—called up the New York
office by phone and relayed the boss’
message, via his station, W2CSE.

THAT RADIO
CONTEST
SITUATION

ELL, well, well!!
R The “miracle of
all niiracles” may

happen after all. No more (maybe)
will we have to “take the spinach with
the meat” in radio broadcasting. We
may, after alt these years, be permitted
to listen contentedly to some excellent
programs without fear of having inflicted
that nauseaum of mest programs, “sub-
tle advertising” by means of contest an-
nouncements.

With the inauguration of the NRA,
business codes in most cases have in-
cluded provisions against the use of any
premiums as inducements to buy a par-
ticular product.

These rules, however, have not stopped
radio advertisers from conducting prize
contests until now. We have had word
building, stogan, lucky number, product
naming, and story contests, in fact, every
possible type of contest that advertising
avents have been able to devise.

However, when the Standard Oil Com-
pany of New Jersey announced the

s

| T ENTER THIS PRIZE WINNING CONTEST

\z::dpw CUT OUR NAME OFF THE CANS()
|

AND SEND I YOUR ANSWERS
ON THE REVERSE SIDE

THERE HRE ONLY

No Morr CONTESTS
Recretary Iekes performed a humanitarian

act when he stopped the “liebe Ruth”

coniest.

RADIO-CRAFT for MAY,

Radio is now such a vast and diversified

art it becomes necessary to make a
general survey of important monthly
developments. RADIO-CRAFT analyzes

these developments and presents a re-

“Babe Ruth” contest recently, in which
the winners were to receive a trip to the
“King of the Swat's” training grounds,
Secretary Ickes, the oil administrator,
brought suit against them. Luter, the
Standard Oil Company agreed to discon-
tinue the contest and the suit was
dropped.

This action on the part of Oil Admin-
istrator Ickes will probably cause all
radio advertisers to discontinue this
fcrm of radio advertising, which should
be a relief for those radio fans who re-
sent the way in which many manufac-
turers try to force their products on gul-
lible John Public.

AN INGENIOUS
RADIO CABINET

o

Rapro 1N THE CHERCH

This model containg a cmplete radio sct
us well as a clock und chimes,

HE style of radio
_Trecei\'er cabinets
has undergone
considerable revision in the past few
years, but even with the advances made
to beautifying the sets. they are still
lacking in appeal to some. and very sel-
dom is one found that completely fits in
with its surroundings.

The cabinet shown in the accompany-
ing photo shows a serious attempt to dis-
guise 'the mechanies” of the set com-
pletely.

It was constructed by a St. Lonis cabi-
net maker, and contains over 10,000
small pieces, consisting of 12 varieties
of wood. The cabinet houses not only a
complete radio receiver, but also con-
tains a clock and chimes.
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view of those items which interest all.

A Tyrican I'oLice Car
Onc of the patrol carg which arc cansing
the New York police to have headuches,

THE NEW YORK
RADIO COPS’
HIDEOUT?

UCH has been said
[ M about the efficiency

of police radio sys-
tems, especially in the larger cities,
such as New York. But even with their
reputed efficiency there are still some
“bugs” to be eliminated before they are
perfected.

For example, it has just become known
that right next door to the Elizabeth
Sireet Police Station in New York, there
is a spot where the police broadcasts
cannot be heard—in fact the radio pa-
trol cars in passing through this particu-
lar section hear entertaining musical
programs from local broadcast stations
instead of the usual "Calling all cars,”
ete.

The newspapers in New York were
quick to pick up this news item. In an
interview with police officials, one witty
reporter suggested that: “it might have
been the Tombs Glee Club you heard.”

Police officials are at wits’ end looking
for a solution of the problem, and so
cuger are the policemen to assist, that
there have been 97 requests for transfers
to the Elizabeth Street station within
the past few weeks.

Possibly the answer to the riddle will
be found in the fact that there are three
new steel-frame buildings, under con-
struction or recently constructed, right
at the point of difficulty. They are the
new Federal Building, New York State
Building and the Board of Health Build-
ing. These new structures probably ef-
fectively shield the radiations from the
police transmitter WPEG, and one or
more of them acts as a radiator of har-
nonics for stations within the broadcast
band.

547


www.americanradiohistory.com

RADIO PICTORIAL

The individual police receiver shown
above heralds in a new era in police
radio. The instruments shown at the
right demonstrate how ultra-short radio
waves can be transmitted through water.
If experiments verify the expected re-
sults, it will be possible to increase the
range of transmission on these waves
which are limited now to a maximum of
about 100 miles. The towers at the
lower left support the parabolic reflec-
tors of the 17.8 centimeter transmitter
and receiver. The portable transceiverin
the lower right is used for fire fighting,

POLICE RADIO has mode many advances in recent months. Special transmitters
have been designed and constructed to fit the particular needs of the pelice officers
in charge of tronsmission. The patrol car receivers and installations have been
improved so that constant communication is assured.

And now we have ancther development which represents a great stride fore-
word in the field of crime prevention. As shown at I, it consists of o radio receiver
built as an integral port of the patrolman's Sam Browne belt. Equipped with one
of these sets, every police officer will know every fact broadcast from headquarters,
and instead of a police car with two men arriving alone afi the scene of trouble,
they will in cll probability be aided by others on foot.

The photo ot 2 shows a demonstration of an equipment devised by Prof. L. S.
Palmer of Hull University, England, which permits radio communication on ultra-
short waves in water. The development of this apparatus should open up a new
field of communication, especially if it is found that the waves have a tendency to
follow the surface of the water—as this would permit long distance communication
on these waves; a thing not possible at present.

At 3 is shown the radiating system of the new micro-ray teleprinter at St. Ingle-
vert, France, which is one part of the new radio typewriter communication system, on
the extremely low wavelength of 17.4 centimeters, which provides two-way communi-
cotion between the airports of St. Inglevert in France and Lympne in England.

This is the shortest wavelength used for regular commercial radio work at this
time. The stations are arronged for duplex transmission, that is, simultaneous trans.
mission from each station. While the present use is the sending of typewritten mes-
sages, provisions are made to permit radio telephony as well.

The photo ot 4 represents a form of commercial portable communication used
by the Forest Service of the U. S. Department of Agriculture. These portable radio-
phone transceivers operate on a frequency of about 3,445 kc., in fire fighting work.

—— e |

Photo courtesies:
1, Int'l News; 2,
Press Photos; 4,
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Dept. Agricul ture.
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RADIO FANS who have become used to seeing the
common type of control panels used in broadcast
stations, with their many meters and protruding con-
trol boxes, etc., should be interested to see the
latest type of board used by the British Broadcasting
Corporation. The unit is shown at 5, and as you con
readily see, it is modernistic in design. The various
meters and controls ore mounted on o small slont-
ing panel while a large horizontal shelf makes the
job of controlling the output of the transmitter much
easier for the operators.

The three photos at 6, 7 and 8, show the details
of a new television receiver made in England for
the reception of the regular television signals from
the "Midland Regional™ station. Photo & shows the
heart of the set—a Kerr cell of the nitrobenzine im-
mersed type. The sconning is accomplished by a
commercial type of mirror scanning drum containing
30 mirrors and synchronization is aHained by the use
of a special synchronous motor with a synchronizing
gear atached. Two nicol prisms are used with the
Kerr cell. Light from a projection lamp is focused
by the condenser lens through the first nicol or an-
alyzing prism.  The mirror then reflects the beam
through the focusing lens, via the mirror drum on
to the screen.

Photo 9 shows a portion of
one of the studios of the
radio station ot Budapest.
This is the anly station in
Europe at which an orchestra
conductor hears the music
just as it comes to the lis-
tener. A conductor is shown
in his sound-proof cabinet
with the speaker from which
he hears the music at the
right of the phote.

The illustration at 10 shows
how the operators watch the
modulation at station WJZ—
the revolving mirror indi-
cated shaws the percentage
of modulation.

Plioto courtesics B. B. C.

6 . & J. D. Holmes;
9, J. Soprouge; 10, NBC.

OSCILLOSCOPE
MIRROR

Jq
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INTERNATIONAL RADIO REVIEW

AN UNUSUAL SHORT-WAVE
RECEIVER

RECENT issue of WorLb Rabio, the

official publication of the British
Broadcasting Corporation, contained the
details regarding a most unusual short-
wave receiver—one that had been de-
signed by the engineers of the B.B.C.
for their listeners the world over.

The unique part of the set is in the
detector c¢ircuit and in order to explain
the aection clearly, we are reproducing
here two illustrations that appeared in
the original article. The first, Fig. 1,
shows the theoretical circuit of the de-
tector.

“When a push-pull detector is used the
R.F. currents in the two plate circuits
flow in opposite directions and cancel
out as far as the external plate circuit
is concerned; consequently they are not
passed on to the A.F. stages. This is
shown in Fig. 1. A further advantage
of this cancellation of the R.F. currents
in the common plate circuit is that they
do not impose any damping on the tuned
input cireuit connected to the grids of
the two detector tubes. Hence the selec-
tivity is much greater than with an ordi-
nary single grid leak detector. Another
point is that no grid condensers are re-
quired and fairly high values of grid
leaks can be used to give good rectifica-
tion without at the same time causing
loss of high notes.”

As comparatively narrow bands cover
all the short-wave stations of the B.B.C.,
a simple switching arrangement permits
2ll the stations to be included. 1t will
be noticed by an examination of Fig. 2,
that a 5 pole double-throw switch makes
the necessary coil changes.

The method of controlling regenera-
tion will be seen also from the simplified
schematic diagram, Fig. 1. By using a
regeneration winding with its center

HERE is what the radic experi-
menter has been wanting for a
long time—a semi-technical re-
view of the thousands of new
ideas which are continually ap-
pearing in overseas publica-
tions. Each month there are re-
ceived at the offices of RADIO-
CRAFT hundreds of daily, weekly
and monthly magazines orig-
inating from every point on the

face of the globe.

SINCE the cost of subscribing
to each of these would be pro-
hibitive for most radic men, we
have arranged with technical
translators to prepare for our
readers reviews of all the reall
important, new developments il
lustrated and described each
month in these international
radio periodicals.

NOTE that the only available in-
formation is that which is pub-
lished; the experimenter must
adapt the ideas to whatever
equipment he has on hand.

currents flowing through the plate cir-
cuits of the two tubes assist each other
as far as the regeneration winding is
concerned, but cancel out in the common
plate resistance, The regeneration con-
trol condenser is connected across the
regeneration winding to control the
amount of current flowing through the
winding.

The coils, covering the wavelengths
from 15 to 55 meters are made as fol-
lows:

15—35 meters
Aerial winding 2 turns;
Grid winding 4 turns (2 turns in each
half);
Plate winding 2 turns (1 turn in each
half).
25—55 meters
Aerial winding 2 turns;
Grid winding 8 turns (4 turns in each
half);
Plate winding 2 turns (1 turn in each
half).

The forms are 23 ins. in diameter
and the turns are spaced 4-in. apart.
Number 16 enameled wire is used. The
aerial winding is in the middle of the
form and the grid winding is split into
two parts and wound on each side of the
grid winding, with the regeneration
winding split on each side of the latter.
It can be noticed that the end of the
regeneration winding which goes to the
plate of one tube is in the opposite half
of the coil form to the end of the grid
winding which connects to the same
tube. This has the effect of reversing
thie coil so that the regeneration effect
is in the correct phase.

RADIO ON THE INSTALLMENT
PLAN
ND now comes news from Germany
that radio sets can be bought on the

connected to the plate resistance com- . Fig. A :
‘ o' ) instaliment plan by the use of a small
mon to the two detector tubes, the R.F. Paying-off”” on the radio, in Germany . L/
= 10.000 OHMS T
B4 — K2 8 MF, (ELECT) i /’gbﬁ"r'g#
250 { 2
o MME L Y ~F I4MF.
5
-'ns-?s LIS ol
T e | | N o L= *
s ; - 9
T 2 x ) v
— L L[ &
= )| ) (N
; E: > / Ao A=
| :
I & ] l A"
>
([¢ 2 )
C f 150 PICKUP 157 PUONE 280 PHONE
_[:]__l’ (iE JaCK JACK JIACK
T LEADS MARKED X SuUOULD BE CONNECTED DIRECT
l -~ : FiL TEQM OF CORRESPONDING TUBE AS SHOWN
Fig. 1 Fig. 2
The theorstlcal circuil of the detector. The actual wirlng of the set showing the push-pull detector circult.
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Fig. B

An attractive battery operated set

slot machine—as shown in Fig. A, A
deposit of about 20 per cent secures the
set and the remainder is then paid so
much per hour of listening; very much
on the order of the old guarter in the
slot gas meters, The rate per hour
amounts to about 2 cents.

A MODERN BATTERY SET

FIGURE B shows the front and rear
views of the cabinet of a modern Eng-
lish battery operated superheterodyne
set. The cabinet is made of bakelite, and
is both unusual and attractive in appear-
ance, as can be seen. The rear view
sliows how the “B” battery fits behind
tlie speaker, while the 2 V, storage cell
rests in a special receptacle on the left
side of the chassis.

Shadow tuniug is unsed on the dial
which is, by the way, calibrated in wave-
lengths, Oue section of the dial is also
marked with 36 of the best European
stations to facilitate tuning. Like most
European sets. this one covers both the
bhroadeast band and the tong wave broad-
cast waves.

A SOUTH AMERICAN TEST UNIT
HE MULTI-METER shown in Fig. 3
was deseribed in an issue of Ranio

I'orrLan, a magazine published in Buenoes

COMMON TERMINAL TO
MEASURE VOLTS AND AMPS.

Fig. 3

A multi-meter with pin jacks.

RADIO-CRAFT for MAY,

which is available in England.

Aires. As you can see, it covers prac-
tically all the current and voltage ranges
nceded for radio experimentation or re-
pair. It is also interesting to note that
it covers these ranges for both alternat-
ing and direct current.

The interesting part of the meter and
a fact that is not clearly shown in the
illustration, Fig. 3, is that a series of
pin jacks on the base of the instrnment
permit any desired change from one
scale to another. The test prods are
equipped with insulated phone tips and
are simply inserted in the correct jacks.
This procedure eliminates the need for
complicated switching systems and
makes all of the current and voltage
scales instantly available. The indicat-
ing scale is the mirror type which aids
in obtaining accurate readings.

CONVENIENCE PLUS
Wmm,r:ss Wonip magazine, an Eng-
lish publication, recently requested
their readers to send in ideas or designs
to improve the appearance or conveni-
ence of radio receivers. In the group of
suggested designs printed, the one shown
in Fig. 4 was shown.
You will notice that the set and re-
producer are both housed in the heavily
upholstered chair. A small aperture is

(Continued on page 679)

Fig. C
A European version of the airplane-type dial.
And a tuning chart drawer.

Fig. 4

A recelver installation which Is both unique
and practicable.
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Flg. D

The Service Man will appreciate this type of
condenser block construction.

Fig. E

A French A.C.-D.C. midget which uses tubes
of American origin,

Fig. F

Here is a cut-away view of a new Australian
A.F. transformer described here.
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THE LATEST RADIO
EQUIPMENT

14 tube set with parallel push-pull A.F. (No. 430)

DUAL-RANGE, 14 TUBE SUPER.

ODERN sets put to shame the older

models. Consider the following fea-
tures of the set illustrated above. Dual-
range reception (broadcast range, 540 to
1,675 Kke.: police, amateur and aviation
range, 1,675 to 4,300 ke.); meter tuning;
static control; A.V.C.; continuous (step-
less) tone control; inter-station noise
suppression; class A parallel push-pull
output; large, auditovium-type dynamic
reproducer. Set uses five type 58 tubes:
three type 56's; one 553; four 45's; and
one 5Z3. Although highest priced in a
new line of receivers comprising 13
models, this superheterodyne falls slight-
Iy under the $100 class. The cabinet de-
#ign has appeal to those who admire
modern art.

The newest design in volume controls (No. 431).

A "1934" VOLUME CONTROL
HE

31

volume control shown as item No.
measures only 1 in, (over switch)
¥ 13 ins. in dia. Improved contact is
made over a resistor arca of 1.025 sq.
ins,; humidity does not affect the resistor.

NEW 16 MM. PORTABLE TALKIES

NE unit of a 2 case talkies set-up is

shown in item No, 432, The 5 tube
amplifier output is 15 W. Tone and vol-
ume controls are provided; also, jacks
for phono. pickup and mike.

THREE NEW ITEMS

N ITEM No. 433 are shown three new
products of one manufacturer. At A,
a vitreous enamecled rheostat for 50 W.
cireuits; resistance ranges from 1 to
5,600 ohms. At I3, an 8 W. T type at-
tenuator with wire-wound resistor ele-
ments; impedance values, 200 to 500
ohms, with total attenuation of 44 db.
At C. a small, fixed T type attenunator for
fixed matching into I>A. equipment; 5,
10 and 15 db. attenuation in either 200
or 500 ohm imipedance,

A VARIABLE-VOLTAGE ADJUSTER

HIGH-QUALITY unit for securing

an output of 110 V,, AC., with an
input of 85 to 145 V., A.C., or vice-versa,
is shown in item No, 434,

UP-TO-DATE TESTER

I.I. sets having 4, 5, 6 and 7 prong

tubes, automatic volume control, in-
ter-stution noise suppression, compen-
sated tone controls, ete., may be tested
in item No. 435, a modern ohmmeter, set
analyzer and tube tester.

“*Sound-on-film* (speaker not shown) (No. 432).

Name of manufacturer of any device will be sent on recelpt of a self-addressed, stamped envelope.
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Three new radio components (MNo. 433).

A varlable-voltage adjuster (No. 434).

A modern test unit (No. 435).

Kindly give (number) in description under picture,

for MAY, 1934
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set (No. 436).

A D.C. to A.C. converter and filter (No. 440).

NEW CRYSTAL SET

N ITEM No. 436 is illustrated a novel
erystal set housed in a miolded bake-
lite cuse. The crystal contact is adjust-
able. The dial is illuminated when the
set is in operation.

"WIDE RANGE" SOUND HEAD

ERVICE MEN who have heen follow-

ing the series, “Servicing the Talkies.”
in Ramo-Crarr, will be interested in
item No. 437. It is a sound head for
adapting talkies projectors to use the
new “wide range” (high fidelity) sound
film. Sound heads are available com-
plete with optical systems, photoelectric
cells, exciter lamps, brackets. endless
woven belts, pulleys and all necessary
projector attachments.

NEW SELECTIVE ANALYZER KIT

HE “selective analyzer” (Item No.

146, Rapto-Crarr, October, 1933) has
heen considerably improved, as reference
to item No. 438 will indicate. A single
7 prong plug and cord with special adap-
ter combinations reduces trom 7 prongs
to 6, 5 or 4.

"HEADLIGHT" PHOTOELECTRIC

| CELL

] HE light-sensitive cell shown as item
I No. 439 is made like an auto headlamp
| hulb. Vacuuni-type photoelectric cells
| are very stable; gaseous types, very sen-
| sitive, The new tube combines the fea-
| tures of hoth; and is 10 times as sensi-
| tive to infra-red rays.

[
32 OR 110 V. D.C. TO AC.
CONVERTER
\ HE standard model converter shown

in item No. 440 delivers 1 A., at 110 V.,
A.C.; the heavy-duty model, 1.5 A, Ball

High-efficiency photoetectric cell (No. 439).

RADIO-CRAFT

for

MAY,

bearings; lifetime lIubrication; self-ven-
tilating; built-in filter. are features.
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"Tone compensated” 10 tube super. (No. 442).

HIGH.VOLTAGE CONDENSERS

N ITEM No, 441 is shown a paper-in-
sulated, oil-immersed condenser only
1/6th the bulk of average units available
in equivalent capacity and voltage rat-
ing. The units are impregnated and
filled with *“vegetol.” Capacity ranges:
1 to 5 mf, 600 V.; 1 to 3 mt,, 1000 V.:
1 and 2 mf., Lhoo v.; 1 mt, 2,000 V.
For filter use in high-power amplifiers.

10 TUBE TONE-COMPENSATED
SUPERHET.

WELL-KNOWN set manufacturer

just announced tiiree new receiver

models; the most pretentious one of the
(Continued on puge 694)

|
J

A smallsspace high voltage condenser (No. 341).
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THE THIRD DIMENSION

IN MUSIC

THEINVISIBLE PARADE SEEMS
TO MARCH AS THE DIRECTION
AND VOLUME OF SOUNDS
CHANGE

HIRD dimension, auditory perspective,

solid or sculptured musie, directional

audio, binaural reproduction, stereophonic sound—call

it what you will, the effect achieved in the sound system
recently demonstrated before members of the American In-
stitute of Electrical Engineers and Institute of Radio Engi-
neers, at the Engineering Socicties’ Building, by the Bell
Telephone Laboratories, was nafureiness of sound reproduc-
tion in the comptete sense of the word.

It is impossible to point a finger at any one part of the
svstem and say, “there is the ‘secrvet’ of the true-to-life sound
reproduction.” Rather, it is necessary to accept as the ex-
planation, the entire ensemble—every component of which
has been designed to meet a specific demand,

Auditory Perspective

“Sound,” whether it is vocal or instrumental, is generaliy
divided into only two components: (1) volume, which gives
“height” to sound; and (2), frequency. which gives “width.”
There is, however, a third component, more physiologicul
than physieal, without which no sound seems to be “natural”

this is the “sense of distance and direction” or “depth”
(the third dimension—*“perspective”).

Although volume and frequency are thus shown to be funda-
mental considerations in discussing sound, apparatus designs
to enhance the characteristics of one or the other present
little that is new (See, “A Super-Power and -Quality P.A.
System,” Ranio-Crart, December, 1933). Reproduction in
auditory perspective, however, introduces a more modern
technique, the design, construction and operation of equip-
ment for which bids fair to open to sound teclhinicians a ficld
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R. D. WASHBURNE

NUMEROUS SPEAKERS GIVE
FORTH LOCALIZED PORTIONS
OF TOTAL SOUND EFFECT

of activity perhaps as luerative as have been
“P.A” and the “talkies.”

The praectical results that can he secured with a system de-
signed to reproduce (or even accentuate) all the elements of
sound reproduction in perspective are amazing; only by
actually experiencing them can they be fully appreciated.
If the listener closes his eyes apparent effects seem to be
aclual ones,

Thus, the audiences of trained engineers that critically
listened to demonstrations in the Engineering Societies’
Building found it difficult to distinguish between the two.

Novel Effects of Sound Perspective

Apparently a man on the stage of the auditorium, near
the right proscenium and in back of a curtain, sawed through
i thick piece of wood; the clatter as the piece of wood hit
thre floor was unmistakable. All heads turned to the left as.
in answer to a request for a hammer, a second person voiced
acknowledgement! The succeeding sounds of nails being
driven into the board, the hammer banging to the floor, and
left- and right-stage conversations between the two men were
“true to life.” A bugler appeared in front of the curtain,
raised a bugle to his lips, and sturted to play. After playing
a few lhars he removed the hugle from his lips and walked
off the stage; the busle continued to play, however, seem-
ingly at the exact spot on the stage he had previously occu-
ried! A tap dancer next appeared, moving his feet in rhythm
with music. In the middle of the “act” he ceased all motion

but the dance went on! And, when our visible performer
walked off the stage the “ghost artist” continued with the
show, seemingly traveling back and forth across the stage!
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"Depth," the "third dimen-
sion," is introduced in sound
perspective by Bell Tele-
phone Laboratories engi-
neers. The author discusses
many of the factors involved
in the new system; advanced
technicians may wish to set
up equipment experimentally
duplicating some of the
sound effects he describes.

A dramatic sketch was enacted with in-
visible participants. As they seemingly
changed their positions on the stage, the
audience, almost as one person, turned
their heads accordingly! Orchestral
music was more enjoyable due to the
seeming position of the artists, the
groups being identified by their instru-
ments. A singer apparently walked
about the stage.

However, the most dramatic effect was
reserved for the finale. The effect to be
produced was that of a person shooting
a firearm, the projectile whistling
through the air in transit from left-stage
to right, and the target being hit. Al
though it was amusing to seemingly hear
a shot, follow the bullet across-stage and
hear it smack the target, it was more
amusing and even bewildering when the
tables were turned—the target was
struck, the bullet whistled across-stage
from right to left, and then the “start-
ing” shot was fired! (Of equal interest
to the technician was the duplication of
these Williamn Tell activities—first pro-
duced mechanically — by electrical
means.)

An amazed audience now watched a
enrtain of theatrical gauze rise, to reveal
—not a soul! There were to be seen
only three reproducers (‘“loudspeaker”)
assemblies, one of which is illustrated in
Tig. A; a rear view is Fig. B.

Fig. A, above

the reproducer assembly.

high-frequency units comprise two 16 section
trumpets.

Front view of The

Fig. B, right
Rear vlew. Note the very great dlameter of
the low-frequency voice coil. The reproducer
assembly is designed to deliver an output of
100 db!

These effects of auditory perspective
were accomplished by employing three
independent microphones connected by
three amplifying channels to three of
the “loudspeaker” assemblies, as shown
in Fig. 1. (For the demonstration the
orchestra, performers and microphones
were located in an auditorium on the
5th floor of the building; the amplifying,
monitoring and reproducing equipment,
in the auditorium on the second floor.)

Additional Sound “Tricks”

In order to fully demonstrate the capa-
bilities of this ultra-modern sound sys-
tem the apparatus was designed to de-
liver 1000 W. of audio power to the loud-
speaker assemblies, each of which is re-
ported as having the remarkabie ef-
ficiency of 50%; and the {requency
range was designed to cover, without ap-
preciable distortion, from 40 to 15,000
cycles!

HIGH -
FREQUERCY
O B AL
UHITS

| T——=
~ WOICE  LOW-FREQUENCY
Co DYNAMID UNIT

Such wide extremes of power and fre-
quency makes possible many unusual
effects. Thus, for instance, it was in-
teresting to watch the audience crane
their necks in an effort to follow a
phantom airplane as it rapidly ap-
proached from an imaginary horizon,
circled “overhead,” and then disappeared
in the distance. The sound of an ordi-
nary door signal buzzer was raised in
volume until it resembled a miniature
trip-hammer. The tap dancer, previously
mentioned, was made to sound like a
noisy giant. The volume of a 30 piece
orchestra was increased until it equaled
the “acoustic size” of a 300 piece orches-
tra (and thus demonstrating super-or-
chestral effects). At the same time, the
volume of a vocal soloist was raised with
each increment of orchestral volume so
that the singer was never drowned out.

it dartd

(Continued on page 676)
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HOW TO MAKE A

ONE TUBE LOUD-
SPEAKER SET

Contrary to the belief of many constructors,
it is entirely possible to build a one tube
set that will satisfactorily operate a loud-
speaker on many stations. Such a set has
been developed by one of our readers, who
employs a Flewelling super-regenerative
circuit in a form that is very stable and
simple to operate.

W. P. CHESNEY

EARS ago, when radic was being developed by the ex-

perinmenter and the amateur, a one tube loudspeaker

set was the ultimate goal of every constructor. Vari-

ous types of circuit combinations and forms of re-
ceivers were tried and built, and in a good many cases actual
lcudspeaker results with one tube were obtained. In favor
of other fads or fancies interest in developing maximum
efficiency from one tube waned. The constructor became
caught in a 1imaelstrom of other intriguing possibilities of
radio which took his attention away from this most inter-
ecating and worthwhile work. But now, with interest heing
resumed in small receivers, as evidenced by the inereasing
popularity of the midget set, and since more highly developed
tabes—(from an angle of sensitivity and power output) are
available—the constructor and experimenter js once more
focusing his attention in this direction.

To the uninitiated, it is not desired to convey the inipres-
sion that it is possible to construct a one tube set that will
duplicate the efficiency of a five or six tube set. What is
emphasized is that no machine or electrical device is any-
where near 100 per cent efficient. Particularly is this true
in the case of a vacuum tube. And since there is room for
improvement in this case, through careful study of the prob-
fcms involved and careful construction of the receiver, it is
more than possible to make one tube operate a loudspeaker
{with fair sensitivity) to the satisfaction of the user,

Since only one tube is employed, its function is limited to
that of detection, or rectification as some term it, essentially
hecause the high-frequency signals fed to the tube by the

Fig. B
Underside of receiver illustrating the location of parts.
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Fig., A
The receiver is smatl and simple to operate.

tuning c¢oil and condenser arrangement must be converted
to D.C. (of a pulsating nature) so as to operate the lond-
speaker. Some meuns of boosting the strength of the signal
must be provided for, sinee no further stages of amplification
are permissible. In earlier models of gne tube londspeaker
scts, regeneration in various forms was employed for in-
creasing the output from the tube. Because regeneration
returns any excess R.F. energy that exists in the plate (or
output circuit) of the tube back to the grid or input side to
be amplified and rectified, we can readily see why this form
of circuit minimizes any dissipation of energy and therefore
increases the efficiency obtained from the tube,

The parts can be found in any radio shop for a very
small sum and with the exception of the batteries and tube
the cost usually runs around $1.75 including a low-priced
speaker. The total cost for the complete outfit only runs
around $5.00. For the man who has no electrical supply in
his home and wishes a battery radio set that will work well
with a speaker and, above all, the cost of material not to
exceed five dollars, I believe this simple set will prove most
interesting. The first cost is low and the upkeep is far
Lelow the average radio receiver.

To obtain even more amplification and real loudspeaker
results, the circuit emploved in this one tube set is of the
“super-regenerative” type. But, lest the reader be frightened
by what he has heard about so-called “supers,” let me enmipha-
size that this set is not the least bit critical, unstable, or in
any way temperaniental in its operation. TUpon eareful con-
sideration of the schematic wiring circuit, shown in Fig. 1,
it is noted that it is in reality a “Flewelling” super, one of

(Continued on page 678)
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THE "POLYTONE"

F. M. SAMMIS

An entirely new and different electronic musi-
cal instrument. A light beam focused on a
photocell is modulated by frequency slits in a
record. These slits are wave shapes of vari-
ous frequencies obtained by means of an os-
cillograph or synthetically reproduced. Some
very interesting musical notes may be ob-
tained with this arrangement, in addition to
simulating the tones of pipe organs, flutes, etc.

HAT WILL the musical world

say when pipe organs are

made without pipes, pianos

without strings, bands with-
out brass instruments and the wood-
winds without either the wood or the
wind? Woell—it had better steel itself
for a pleasant shock for these things
have come to pass.

Imagine being able to sit down in your
living room or den and to commmand an
orchestra to play what you will, or to
play your own piano and to have this
new instrument add orchestral accom-
paninients and effects, or pipe organ
tones or tone colors which you yourself
may invent on the spur of the moment
and change them this moment and the
next and almost forever without tiring
of this new world of tone magic.

But you say, I know nothing about
music and 1 can't play. Very well; one
form of this instrument will be played
automatically. For a few cents a paper
rlayer roll or disk will be available
which will play the notes but leave to

Y
~

The “Polytone’ is operated similar to the piano.

your individual taste the matter of tone
selection.

The Nuttall photoelectric musical in-
strument which has been tentatively
dubbed with the rather inelegant name
of “POLYTONE,” after years of work
has been developed into a commercial
product. Few have realized that the
same elements that made talking pic-
tures possible may now be haruessed
with other elements and into a different
arrangement to produce marvelous new
musical tones. In addition to producing
musical qualities that are entirely new,
this unique device faithfully produces
the qualities of the usual musiecal instru-
nents with which we are familiar.

Figure 1 iliustrates an important and
practically the only moving part of the
Polytone. The light rotor or frequency
disk which is here shown has only two
octaves of what may be called light slits.
A few additional rows of experimental
frequencies have been added. This is
the form in which one of the earlier
mcdels was made though subsequently
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Fig. 1
Frequenoy dise with 2 octaves of Iight lite.
RADIOQ-CRAFT

for MAY,

|

(A) Light source. (B) Refiectors. (C) Frea,
disc. (D) Matt and wave pattern. (E) P.E. cell.
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a three manual instruments was con-
structed with five octaves and many
beautiful tone colors. The light rotor
which determines the frequency of the
emitted notes, may be of glass or of
some opaque material which may be
pierced with minute light slits. In the
finished instrument this member may
contain one or more octaves of slits as
physical requirements demand. The
function of the rapidly whirling light
slits is to cause a series of minute shafts
of light to pass over tone patterns as
shown in Fig. 2. If the tone pattern is
that of a flute and the number of light
tContinitrd on page 678)
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Fig. 3

Wave shape of various sounds or tones.
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Fig. B—Extending the speaker without wires.

HE RADIO fan who thinks that the

only pleasure obtainable from his

radio receiver is listening to radio

broadcasts, is missing a good deal of
enjoyment from his set. For example,
there are an infinite variety of fun pro-
ducing kinks that can be worked out in
conjunction with the radio set and radio
parts for house parties. When the usual
run of games lias been exhausted, there
is danger of the enjoyment being marred
by a sudden attack of the *“what shall
we do next” malady. With a little in-
genuity, you can save the day with the
aid of your radio receiver.

With little work previous to the party,
and the aid of an accomplice you can
make a mystifying Oracle such as the
one shown in Fig. A, who can answer
the most intimate of questions to the
discomfort of your “victim” and the de-
light of the othier guests.

The secret of the Oracle is evident
from the illustration, Fig. A. The dy-
namic speaker is shown open in the
back, for illustration purposes—actually
it would be comipletely closed and the
wires carefully concealed.

The schematic circuit, Fig. 1, shows
the principle of operation. The dynamic
speaker serves as a microphone when
the switeh is thrown in one position,
and projects enough sound to the head-
phones so that your accomplice, who is

sitting in another room with the appa-
ratus, can hear all that goes on in the
roont. Then at the appropriate time,
he simply throws the switch and makes
witty comments or answers questions, at
which time the dynamic speaker acts in
its correct capacity as a reproducer.

The parts for the Oracle are all com-
monly found in the radio experimenter’s
“shelf of gadgets”—the amplifier can
conveniently be the AF. amplifier of a
broadcast receiver; connections being
riade by the use of adapters plugged into
the detector socket and power tube
socket.

Phonograph Tricks

For those who are fortunate enough
to have either a combined radio-phono-
graph console or a separate electric
phonograph which uses a vacuum tube
amplifier to magnify the sounds picked
up from the record, there are additional
tricks that are both amusing and in-
structive. For example there is the old
trick of playing records backwards. This
has a never-ending appeal and can
always be depended upon to induce mer-
riment.

There are several ways in which the
record can be reversed. If the phono-
graph motor is one of the cheap non-
self starting synchronous type, the task
is simple. In this type of motor, you
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Here are the details for making the Oracle which will mystify and entertain your friends.
amplifier may be either the A.F. amplifier from a radio receiver or a P.A. unit.
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speaker works both as a mike and as a reproducer unit,
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PARTY TRICKS
WITH THE
RADIO SET

C. W. PALMER

have to give the turn-table a push to
make it start rotating. If you push it
the opposite way, it will continue to
rotate that way. Then, you simply
have to move the pickup to the other
side of the center pin and place it at the
center of the record instead of the outer
edge. This is usually quite simple, as
most eleciric pickups are arranged so
that the arc of rotation of the pickup
arm can be adjusted.

If the phono. motor is an inductive
type of unit, operated from some D.C.
source, the connections to the armature
can be reversed to chauge the direction
of rotation. As a last resort, if you can-
not reverse the motion in any other way,
you can hold the record on the top of a
pencil held vertically and press the edge
of the record against the edge of the
turn-table. If the motor is a strong one,
it will rotate the record by friction
drive, and the pickup can be shifted
over to cover the correct arc.

The effects produced by reversing a
record are quite entertaining, especially
if the records are chosen carefully. For
example, if a record of a piano is played
backwards, the music resembles a cross
between a violin and an accordian. Each
individual note is heard as a sharp
“ping” followed by the tone slowly de-
creasing in volume.

Fig. C

Programs can be heard without a speaker In
this simple way.
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How much do you use your
radio set—several hours in
the evening? If so, you are
missing much entertainment
from it. Listening to radio
broadcasts is only one part
of the possible amusement
that you can get from your
set. Why not enjoy it to the
full? One way to increase its
usefulness is described here.

Fig. A
The complete set-up for the Oracle, showing the concealed dynamic speaker.

| L TO AMPLIFIER.
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Fig. 2
One way to produce echoes with 2 pickups.

Extending the Speaker Without Wires

Another trick that is quite amusing,
especially to the young ladies present,
who invariably have to be persuaded to
participate, is the old stunt of extending
a remote speaker from the radio set,
without the use of wires. This is ac-
complished as shown in Fig. B, by the
linked hands of the guests. A magnetic
speaker is most convenient for this trick,
as no field current is needed. Two
members of the party touch wires which
lave previously been connected to the
output of the set (more on this pres-
ently) and the other guests arrange
themselves in two lines and the last two
touch the remote speaker terminals. In
connecting the wires to the set, if the
last stage is a push-pull type of circuit,
the wires can be connected directly to

MIKE PHONE LONG CARDBOARD
TUBE MIKE
Ilr/ NE 2/
)

Fig. 3
Echoes can be produced also in this way.
Mike No. 1 can be replaced by the radio set
if desired. The tube makes the echo.

RADIO-CRAFT for MAY,

the plate prongs on the power tubes. If
a single power tube is used in the set,
connections should be made to each side
of the output transformer primary, and
u condenser of about 2 mf. should be
connected in each wire, between the set
and the wires to be held, to prevent the
guests from receiving a shock from the
“B"” voltage passing through them.

Reception Without a Speaker

The above experiment was originally
described many years ago by Hugo
Gernsback, in one of his magazines.
Another one which was particularly
1ropular at the time is shown in Fig. C.
This is the stunt of hearing without a
loudspeaker, phones, or any reproducing
device. Three people participate, Two
wear a kid glove on one hand, or hold
a piece of thin paper between their hand
and the ears of the third person who
hears the music. Each of the other two
persons hold one wire from the output
of the radio receiver, connected as de-
scribed for the previous stunt. The an-
swer to the question “how does it work”
is found in the theory of the electro-
static loudspeaker or condenser phone
which is familiar to most people.

Radio Echoes

Many interesting eifects can be ob-
tained by echoes. This trick was origi-
nally suggested to the writer by a not-
too-selective radio receiver, which picked
up programs from two stations at one
time. It happened that two of these sta-
tions happened to be connected with the
same broadcast network, so that the
same program was often heard from
both stations. The peculiar part of this
incident is in the fact that the local sta-
tion was the key station from which the
program was originated, while the dis-
tant station received its program by
1and lines. In the balancing of induc-
tive and capacitive effects in these lines,
a lag occurred, which produced a very
amusing echo effect. Every speaker ap-
parently had a heated argnment with
himself, while music from a trio ap-
peared like that from a large orchestra.

In attempts to duplicate this effect, at

1934
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will, several methods were worked out
which can be used at the house party to
amuse the guests. The first is with an
electric phonograph. As shown in Fig.
2, a second electric pickup is conunected
in parallel with the original one, and is
mounted at another convenient part of
the circumference of the record. Then,
by careful placemnent of the pickup
needles various echo effects can be pro-
duced.

Another method which is useful for
either the radio set or for “liome broad-
casting” is shown in Fig. 3. In this
case, a long cardboard tube produces the
echo. Input mike, No. 1, can be replaced
by the radio or phonograph. The longer
the tube, the greater will be the lag.

Magnetic Personality—Plus!

Quite a bit of fun can be had by per-
petrating a hoax on your guests. The
parts needed are an old voltmeter or
niilliammeter. (Use one that you do not
intend to employ for radio work again,
as it will probably be out of calibration
after the experiment.) Most of these
instruments are contained in bakelite
cases, although a few are enclosed in

(Continued on paye 680)

Fig. 4
The magnetic personality meter,
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A FUNDAMENTAL ANALYZER

O. W. CALDWELL “
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Fig. 2

Schematic wiring diagram of the Fundamental Analyzer.

E have seen the evolution of set analyzers over a

period of years, and watched them develop into

splendid instruments by which a complete analysis

of all tube circuits could be made by manipulation
of the switches and push-buttons on the panel. Then, all of
a sudden, came the flood of new tubes, with six, then seven
prongs, and the elements brought out in unusual places.
The analyzer manufacturers tried bravely to extend the use
cof rotary switches, push-buttons, and other gadgets to keep
up with these swiftly changing requirements, until the an-
alyzer of that type is guite an expensive, and in some cases,
4 complicated instrument. 1n the opinien of the writer, the
situation calls for a “New Deal.”

The purpose of this article is to present an instrument that
goes all the way back to the fundamental principles and
starts over, from a different angle—the “switch-board”
method—which allows thorough and complete analysis of eir-
cuit conditions without need of switches, push-buttons, tog-
gles, rotaries, or other complicated machinery. All this with-
out sacrificing any advantage that should be offered by the
modern analyzer, or slowing up the operator’s techunique,

It is possible with this instrument to break into, bridge
across, or isolate for external input or output, any civcuit, or

Fig. A
Note the amazing simplicity of this unit.

Appearance of the analyzer.

660

circuits, at the tube socket. It is possible to test tubes by
the reliable grid-shift method. Voltage measurenients may
be made with the set chassis or any tube element as the
reference point. The ohmmeter section is highly developed,
and offers new poiuts not betore offered, and the analyzer
cffers every available point-to-point resistance analysis at the
tube sockets.

Ranges available for external use as well as in the an-
wlyzer, are 0-5, 10, 50, 100, 250, 500, 750, 1000 V., A.C. or D.C.:
0.1, 5, 25, 100 ma., D.C.; 0-1000 ohms; .1-meg; 1 meg. A.C.
voltage measurements are used for output measurement
through a separate jack which includes a blocking condenser
1 isoliate the meter trom D.C. plate current. An outstandiug
advauntage over the standard analyzer is that all of the tube
cireuits are available simultancously, so that by the use of
eXtra meters more than oue reading can be made at one time,
and parts can be temporarily inserted in circuits without un-
soldering the wiring or even pulling the chassis.

General Description

The tester consists of two separate circuits entirely, as
shown in the wiring diagram, Fig. 1. The universal meter
comprises the meter, ohmmeter resistance network, and the
two right hand columns of jacks. The analyzer section con-

(Continned on page 680

Fig. B
All batteries are mounted inside.
the tube circuits available simultaneously.

Internal view. This design makes all

for MAY, 1934
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MORE SUMMER SALES IN RADIO
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SUPPOSE I belong to that group of

radio experimenters commonly re-

ferred to as “pests” by accomplished

Service Men. 1 repair radios (gra-
tis) for some of my friends, guide them
in purchasing new sets, and generally
am on hand to offer criticisms whenever
Service Men do inefficient jobs. Since
192¢ I have been constantly in touch
with the field. I've witnessed the advent
ot new apparatus, new transmission sys-
tems and all the lot, but not until last
sumnier did I discover—to my sorrow—
that radio Service Men were by no means
covering the field to the best of their
ability.

My folks live in a small town. Potts-
town we'll call it. Located on the shores
of Lake Ontario, it has always been said
to have the best DX location in the
country. I arrived in Pottstown in
Angust, the dullest month in the radio
vear and immediately started my cam-
paign.

In the first place I noted the radio
used by my folks. An Atwater-Kent, vin-
tage of 1928, it had not had a tube re-
placed since installation. Volume was
weak on all stations. The original aerial
installed by myself in 1925 had been dis-
carded and instead the local Service Man
had rigged one on the opposite side of
the house, run the lead-in wire through
a cellar window, across the cellar and
through a hole in the living room floor
to the set. Why he ignored the thirty-
foot mast in the back yard I don’t know.

Through my father I learned the name
of the local Service Man and the fol-
lowing day I visited him. His establish-
ment was located on the main street,
His business covered not only radio sets
but refrigerators, electrical appliances
ard used automobiles. I opened the
door of the store and entered.

Mr. Jones was seated at a bench at
the rear of the show-room, obviously
servicing a radio receiver. After intro-
ducing myself T watched him work. In
the particular set he was replacing a
transformer. After much prying I found
that he would profit by two dollars when

RADIO-CRAFT for MAY,

tle job was finished.

“That’s not much profit for two hours
work,” I told him.

“Maybe not,” said Mr. Jones, “but the
radio business isn’t what it used to be.
Once in a while somebody conies in and
buys a set of tubes, hut I haven’'t sold
a new set since last Christmas.”

Somehow it got under my skin. Mr.
Jones was, obviously, an ‘“order-taker.”
He answered the telephone, replaced a
tube, serviced a set, and waited for cus-
tomers to storm his place of business.
In the company for which I work, we
cannot tolerate this kind of salesman,
and it is the business of the advertising
and sales departments to make ecvery
saiesman a °‘salesman.”

Out of a clear sky I shot a question to
Mr. Jones—“Would You like to make
radic the higgest paying of your three
enterprises?”

“T couldn’t,” he said promptly.

It was a nervy thing to do, but I
reached up and shapped off the solder-

irg iron. *“Mr. Jones,” I said, *maybe
you couldn’t, but we can. I've got an
idea.”

He took it very well, just leaned back
in his chair and said—*"Shoot.”

For two hours we talked. I fought for
every point, downed his arguments with
2 burst of new ideas, and at the conclu-
sion he admitted that he would try the
plan.

The next day we started. A local
show-card artist made us a window sign
to be placed atop of a console model
radio which had graced Mr. Jones’ win-
dow for six months. It read:

WOULD YOU LIKE THIS RADIO
FREE
i

From the local bank we borrowed a
mimeograph machine. On it we printed
the following message:

“For years Pottstown has been noted
for having the best radio location in the
country. Back in the old days a great
many DX (distance) reception records
were hung up in the city.
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have become 'order takers'

Author's note: ""Too many radio men today

of

instead

salesmen. As an advertising man | investi-
gated the field, and during a trial period of
anew sales plan, worked in a small up-state

community, it brought such results as to war-

passed on to others in the

ﬁg :‘:‘) % industry."  What do you think of it?

C. K. MOON

“The Jones Radio and Electrical Sup-
rly Company is determined to see that
Pottstown maintains its old record for
radio reception. The beautiful General
Electric radio set displayed in our win-
dow will be given, free of charge, to the
person submitting the best list of broad.
cast-band broadcasting stations received
by any inbabitant of the city living
within a radius of ten miles, during the
month of September.

“Rules of the contest:

1. All stations niust be located more
than two hundred and fifty miles from
Pottstown. Do not submit reception re-
ports of stations nearer than that.

2, An official verification, received from
each station, will be necessary. Simply
send to the station received a post-card
or letter noting the programs heard
during a certain period, and ask for a
verification, enclosing a 3 cent stamp for
rcturn reply. If stations heard are units
of a chain, listen for special announce-
ments at the close of chain programs.
Due to delay in mails and answering let-
ters, entries will be accepted up to and
including October 31.

3. Copies of “White's Radio Log" may
be obtained from the local stationery
stores for ten cents. Check all calls
carefully before sending for verifications.
Verification cards may be purchased, in
printed form, from the Pottstown Press
offices for 25 cents a hundred.

4, Additional information may be had
by applying at this establishment:

JONES RADIO AND ELECTRICAL
SUPPLY COMPANY
Pottstown, N. Y,

Service
Telephone Sets
933 Tubes

The next day was Saturday. Farmers,
in a farming community, visit the town
in droves on that day. Townspeople too
make Saturday a big day for shopping
and Mr. Jones’ window display {(dusted
off and redecorated for the occasion)
caused no little comment. Through the

(Continued on page 686)
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A FOUR TUBE

SHORT-WAVE CONVERTER

A 4 tube short-wave converter, which will work into any set, either T.R.F. or superhetero-
dyne. It will increase the range of the broadcast receiver from 200 down to 15 meters,
permitting complete short-wave and broadcast reception.

HERMAN COSMAN*

Fig. A—Front panel view.

ANY LISTENERS of broadcast reception who have

an efficient radio receiver, and who have heard so

much about short-wave radio reception (possibly

made a half-hearted attempt to rig up something

that would permit them to get the lower wavelengths—onty

to be discouraged by the results) should consider the con-

struction of this converter. The thrill of obtaining police

calls, airplane communication, short-wave broadecasting, ama-

teur telephone conversations, all over the country (and other

countries too), may be yours very easily, and without im-

pairing the present efficiency of your receiver, The unit has

been designed very carefully, fron1 an angle of efficiency, and

also simplicity—since it is realized that not all short-wave

enthusiasts, or would-be enthusiasts, are in a position to
understand or manipulate complicated apparatus.

The converter employs a principle similar to that in super-

#* Chicf Engineer Tri-Mo Radio Co,
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Fig. B—Top view illustrating parts layout.

licterodyne receivers, namely a first-detector and oscillator—
since it is essential that the short waves (higher frequencies)
be heterodyned and brought into the receiving range of the
broadcast receiver. Four tubes are used, a 58 as first R.F.
amplifier, a 56 as oscillator, and another 58 in the LF. ampli-
fier stage. An 80 or 5Z3 tube is emiployed for rectification for
“B3” supply so that no external batteries are necessary.

The wiring diagram for this converter is shown in Fig. 1.
Note that no tapped coil arrangements are employed, but
instead a complete multi-coil unit with a simple switch sys-
tem for selecting any wave band from 200 meters to 15
meters. The tuning of the set is accomplished in a manuer
that is slightly different from that of the average broadcast
receiver. The receiver is first set at any desired position of
the scale. Then the two gang condenser unit in the con-
verter is tuned until the signal of the desired station is
hecard, after which the 140 mmf. trimmer condenser is em-

(Continued on page 630)

Fig. 1, left—Schematic wiring diagram of converter.
Fig. C, above—Underneath view of chassis.
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Fig. A
Construction of “light gate."

HERE have been numerous success-

ful experiments in recent years

which have demonstrated the pos-

sibility of “talking over a beam of
light” in strictly point-to-point commu-
nication. The secrecy of such transmis-
sion of messages is as good as the opti-
cal system, and this method of talking
across space can be made precisely into
“heam narrow-casting.” Communication
by light beam is limited to optical paths
a few miles in length. It presents cer-
tain advantages and disadvantages over
shiort-wave and ultra-short-wave radio
transmission. On the credit side stand
complete secrecy, the absence of R.F. os-
¢illators and generators, low cost, and
ease of operation. On the debit side
stand interference from atmospheric con-
ditions, the necessity for a completely

is described.

Additional descriptive data re-
garding "talking beam” trans-
mission and reception will be
found in the April, 1933 issue of
RADIO-CRAFT, page 593, aond
in the Feb., 1933, issue. Another
type of mechanical shutter device
for modulating a light beam is
described in the latter issue, and
which information might give the
constructor additional hints that
may aid him in building this unit.

clear optical path from sender to re-
ceiver, and the requirement of a strong,
steady light source.

Many of the past experiments utilize
a beam of light which is modulated by
the varying output of a neon glow tube.
The author describes here a peculiarly
simple and effective method of light
mocdulation which presents certain ad-
vantages. For such light values applied
to the transmission of optical telephony,
the name “Telephotophone” seems ap-
propriate. In this particular apparatus,
the voice or music currents from an
A.F. amplifier are passed into a mag-
netic loudspeaker unit, such as the type
used in cone-loudspeakers. Coupled di-
rectly to the armature of the unit is a
vane which forms one side of a slit (see
Figs. A and B). Thus the width of the

MICROPHONE
o

INPUT SIGNAL

CONDENSING

LENS%

— T~ —

LIGHT VaRIABLE SUIT

OF LIGHT GATE

- P N L
/// _:___-—_._/__
~ ; : ' f
i - T T~ i
b T~V \No———=oack
4 e — =

OYNAMIC
REPRODUCER.

RECEIVER
AMPUFIER.

“TELEPHOTOPHONE"

This title has been employed because it
applies to the transmission of optical tele-
phony. Much has beenread of "light beam"
transmission of sound, but few experimenters
realize that they can build equipment that
will permit them to imitate the results of the
more complex devices. In this article a sim-
plified light gate for talking on a light beam

DR. R. M. SUTTON

Fig. B
“Light gate’ ready for operation.

slit varies in accordance witlt the cur-
rents flowing through the speaker unit,
and it is thus possible to vary the in-
tensity of light which passes through
the slit. This varying light beam is
focused by lenses or by parabolic mir-
rors upon a distant photoelectric cell,
where the variations in light intensity
cause varying currents to flow in the
light-sensitive cell. The cell is coupled
to a high-gain A.F. amplifier and the
output of the amplifier activates a loud-
speaker to reproduce the original mes-
sage. The accompanying diagrams will
show the scheniatic arrangement of the
necessary apparatus. (Figs. 1 and 2).
(Continued on page 686)

Fig. 1
1llustrating equipment set-up for light-beam transmission and reception.
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Fig. 2
High-gain stage connects to P.E. cells.
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SOUNDHEAD OPTICAL SYSTEMS

J. T. BERNSLEY

CARRIAGE

M

OBJECTIVE ~
LENS

%, ROLLERS
o)

3)\

FILM GUIDE

The adjustment and care of
optical systems and associ-
ated equipment in sound-
heads are thoroughly out-
lined in this article. Service
Men who are interested in

the "talky" field will find this

FiLmM GUIDE
SHOE

LIGHT APERTURE
{ EITRER SLIT OR

ASSEMBLY L. g . i . .
nereon) | information interesting and
Fig. 3 necessary.
Optical lens barrel, adjustments A, B, and C are explained in text.
CONSIDERABLE number of Service Men have become
interested in the servicing of sound equipment. -A- -B- -C-

probably due to the change in policy of the larger

sound equipment manufacturers in regards to com-
pulsory service of their equipment. This is, probably, applic-
able only to new ‘“‘sales” of equipment, since the installations
that were made some few years ago were obtained on a
“lease” basis and included service inspection for a period
varying anywheres from two to ten years. At the present
time, it is understood, “talky” equipment (particularly the
small theatre type) is being sold outright, with service in-
spections and maintenance by company’s engineers being
optional with the exhibitor. In cases of this sort, or where
equipment manufactured by independent manufacturers
exists, it is entirely possible for the local Service Man to
arrange for the proper servicing and maintenance of the
equipment. This may be done either on a weekly or semi-
monthly basis, or only in cases of emergency (at times of
breakdown), depending on the choice of the theatre manager
——or in most cases the selling ability of the Service Man. It
is needless to say that the more often periodic inspections of
the equipment are made, the less likelihood of a breakdown
—-since worn or defective parts may be replaced in time to
prevent such a catastrophe and thus save the management
considerabie money in the long run.

While the service procedure of any theatre equipment is
somewhat varied and involved, depending upon the type of
equipment installed, the theory concerning the adjustments
on optical systems is practically the same for all of them,
The position of the various adjusting screws in different
makes will, of course, vary bhut their importance, relation

TOO-
HIGH

TOO-
Low

CORRECT
ADJUSTMENT

ABOVE ARE EXCITER LAMP IMAGES SEEN ON

SHEETY OF PAPER HELD NEAR PHOTOCELL:-

HOUSING APERTURE, FOR RELATIVE POSITIONS
OF LAMP. NO FILM IN SOUND HEAD.

Fig. 2
Proper adjustment of exciter lamp is shown in *C.*”

sound heads. Then again, the reasons for discussing the
udjustment of this mechanism in the sound head in prefer-
ence to other parts is partly due to letters requesting this
information, and due also to a consideration of the general
store of knowledge that the average service technician has
on hand. This generally includes amplifier circuits and
theory, which is the chief requisite of any “talky” Service
Man, speakers, power supply units, and “faders”—which is
nothing more than a potentionieter type of variable resistance
for changing from the output of one machine to the second.

and proper manipulation are identical for all makes of However, most of the radio-technicians have no knowledge
(Continued on puge 682)
o we—— | - —— ] 2l -B- -C-
(| 0 ] [}
- ; 0 m] p (m]
o] 7 [= o &Y =)
) < |edo = < =
O O (m] (m}
o ¢ o (] ! o
| : O of & (m] IMAGES SEEN WITH B000 OR 6000 CYCLE
O o & - 1 m) y, (m) FREQUENCY FILM THREADED,
= e A -FOCUSING ADJUSTMENT OFF CONSIDERABLY
(pi A ; (= - " " SLIGHTLY

VARIABLE WIDTH-—
CONSTANT DENSITY.

-B-

CONSTANT WIDTH—-
VARIABLE DENSITY.

-A-

Fig. 1
flustrating the two most popular types of film recording.
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C- CORRECT ADJUSTMENT; EITHER COMPLETE
BLACK OR WHITE CIRCLE AS FILM IS PULLED
SLOWLY.

Fig. 4

Focusing adjustments, best when image shown at "C" is obtained.
A and B show two degrees of mal-adjustment.
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SERVICING

THE “TALKIES”

In this, the final installment, the author de-
scribes in detail methods for obtaining infor-
mation regarding the equipment in a theater,
and how to best obtain replacement parts.
Also some valuable hints on service pro-
cedure, defining the projectionist's part as it
ties in with the Service Man's duties. Further
information is given on just how much work
the Service Man may possibly get from vari-

ous types of theaters.
PART VII

EADERS who have followed previ-

ous articles of this series are now

ready to consider definite and de-

tailed plans for contacting local
theatre personne! and arranging with
them to service talking picture equip-
ment and sell supplies for the same.
Many concrete suggestions follow. But
everything that will be said below is
qualified and limited by those circum-
stances of theatre business. and by the
nature and problems of theatre berson-
nel, which were outlined in the course
of the previous discussion and cannot be
repeated here. The detailed suggestions
given below cannot be seen in their
proper light, and may not prove in the
least helpful. unless the preceding dis-
cussions of the peculiarities of show
business, the psychology and speeinl in-
terests of showmen, and the labor union
and other problems of the projectionist
hare been thoroughly digested and un-
derstood.

How to Contact the Manager
The simplest and most direct method
of securing theatre business is of course
to go up to the manager and ask for it,
but if the manager is not disposed to

A hard-of-hearing aid that the Service Man
might Interest the theater in.

RADIO-CRAFT for

MAY,

A complete theater-type amplifier.

AARON NADELL

place full confidence in a stranger (per-
haps acquainted with *“talkies™ equip-
ment) who casually asks leave to inter-
vene in the service of the theatre's most
precious asset. the sound system, it may
be: necessary for the Service Man to sug-
gest some Drofitable ideas not a part of
the regular sound system. Thus, the
Service Man can:

(1) Give the manager a radio set, to
be awarded in one of his prize contests,
in return for permission to display other
radio sets in his lobby, or to advertise
radio receivers anc servicing from his
screen;

(2) Sell, rent or lend the theatre a
P.A. system to be used under the mar-
kee, in front of the theatre, for hallyhoo.
(1f lent without cash consideration, se-
cure lobby or screen advertising in re-
turn.);

(3) Sell, rent or lend the theatre a

P.A. system to be used in a ballyhoo
truck (if without cash consideration,

secure lobby or screen advertising in re-
turn);

(4) Rent or sell (perhaps on trial) a
set of ear-phones, or the more modern
“bone-conduction.” aids for patrons
“hard of hearing.”

In the course of conversation along
these lines it is logical to express inter-
est in the sound system of the theatre,
and ask permission to visit it. Thisg is
especially true because three of the
ahove four suggestions lend themselves
readily to electrical connection with the
regular sound installation. If a radio
set is given away, a program received
by it may be conpled (either directly,
cr through the announcing microphone
if the manager is hesitant about per-
mitting small changes in his sound sys-
tem) to the theatre’s ambplifier, and
played through the stage speakers. Con-
versely, radio receivers displayed in the
lobby may be coupled directly, or
through microphones. to play part of the
sound of the show. A P.A. system under
the markee may also be coupled to the
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show, or it may be wired to switches that
will allow its amplifier to serve as an
emergency amplifier in case of trouble
with the regular system. Hard-of-hear-
ing aids may be coupled directly to the
theatre’s sound equipment or may pick
up the sound through a microphone con-
cealed in the theatre, Thus, conversa-
tion about any of these business angles
leads directly to discussion of the sound
system proper.

How to Study the Sound System

First of all, de not touch any part of
the equipment without permission of the
man who is in charge of it. Secondly,
even after he grants you leave to “look
it over,” never open any panel cover or
door while the show is running without
hiz express consent. You may stop the
show and be escorted to the street as an
incompetent bungler, since much sound
equipment is made with safety switches
that cut off all power when a panel is
opened.

You will find that the sound system is
essentially an audio frequency amplifier,
with little in it the radio man has not
met many times before in the course of
bis ordinary radio and P.A. work. The
photoelectric cell seems puzzling to some
Service Men. It is simple and easy to
deal with; its action having been ex-
phlained in outline earlier in this series;
it is described in detail in any number
el reliable text books and in any large,
modern encyclopedia. The rest of the
sound system is mostly switches. Most
Service Men are equipped with tables
or hoards for testing, on which they
have mounted numerous meters and test
leads, all operating by means of switch-
ing arrangements, Now the world’s mest
competent electrical engineers would not
understand at first glance the switching
system the Service Man happens to have
in his own test panel as well as it is
understood by the man who built that
panel, but there is nothing complicated

(Continuwed on page 683)
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APPLICATIONS OF THE 25Z5
VOLTAGE DOUBLING TUBE

H. K. BRADFORD*

Not many of our technical readers fully realize the versa-
tility of the 25Z5 rectifier tube. It is a tube that can be put
to a number of varied uses, due to the flexibility permitted
by its design. It may be used as a simple half-wave rectifier;
full-wave rectifier; voltage doubling device—that is, to pro-
duce twice the voltage input in the output, where A.C. is
employed; or as a combination power speaker supply device
for A.C. and D.C. lines. The many applications possible
are explained clearly, and in detail, in this article.

EFERENCE is made to that very

ingenious tube of recent design, the

25Z5. Because of its revolutionary

principle of operation it has in-
vited considerable discussion and com-
went. Not only is its operation as a
full-wave voltage-doubling rectifier of
particular interest but also its adapta-
bility to universal equipment (receivers,
transmitters, oscillators, speakers, etc.)
These indicate its wide application, It
is with these applications of the tube
that we are concerned,

To enable the simplest possible discus-
sion of this tube’s operation as a voltage
doubler an analysis diagram is given in
Fig. 1. To further aid in its understand-
ing we will consider it from the view-
point of “electron-analysis” rather than
current flow.

During the entire half c¢ycle in which
terminal A is negative with respect to
BB etectrons will flow from cathode 2 to
blate 2, into condenser C, and they will
be drawn from the plus plate of C. to B,
charging C, to a potential of 155 V. This
is the peak voltage of 110 V. R.M.S.
Condenser C,, also has the opportunity
of charging through R and L, from plate
2. but we assume that R is much larger
than the tube drop and thus C, will re-
ceive a smaller charge, Its polarity will
oppese C, with reference to the output
circuit. It will be opposite to the polar-
ity indicated on the diagram.

When B is negative with respect to
A electrons will flow into the lower plate

* Capital Radio Research Labs,

of C, out of the top plate, through sece-
tion 1 of the tube (cathode to plate)
and hence to A. This not only dissipates
the existing reverse charge on C: as just
mentioned, but also tends to lower the
charge on C, through the circuit L,R in
a manner outlined in the charging cycle
for C,. If we temporarily omit R we
find that the two reverse actions due to
the continuity furnished by R will be en-
tirely eliminated and the potential across
C, as well as C, will be 310 V. or the
sum of the fully charged voltage of C.
(155 V.) plus that of C, (155 V.),

It may be interesting to note in pass-
ing that when R is replaced by a num-
her of plate and screen-grid circuits,
there being no appreciable leakage and
no bleeder current in the load, the re-
verse action can exist during both half
cycles. At all times these reverse volt-
ages are correctly polarized through the
load.

The time constant of the tube drop and
C, and C, is so extremely small as to be
entirely negligible allowing hoth con-
densers to reach full peak charge with
nto load. Within the conductivity limits
of the tube the voltage to which each
condenser (C: and C,} will charge de-
pends on the ratio of the load resistance
to the tube resistance (one half that of
one rectifier section). As the load cur-
rent inereases the tube drop increases
in almost direct proportion, The pro-
portionality is so good that a “regula-
tion factor” may be obtained for con-

stant values of C, and C, which will
yield pertinent information as to tle
output voltage which may be expected at
any load current.

This factor is obtained as follows:

(1) E.—E

Ke——
IL—L

Where E. is the lowest voltage in-

tersecting the curve.

Where E, is the highest voltage in-

tersecting the curve.

Where I is the lowest current in-

tersecting the curve.

Where I, is the highest current in-

tersecting the curve.
Example—

Then the voltage to be expected for
any current I up to and including
maximum is:

(2) E =310 — KI

Where K is the regulation factor and
I, the current assumed. Suppose we
would like to know what current we
can obtain at any specified voltage:

310—E
(3) I=e——
K

Where the same factors are involved
and the characteristic eurve for the
tube with our bhasic formula (1) we
can obtain K for any value of capacity

for C: and C..

(Continued on page 687)

Fig. 1
The 25Z5 as a voltage doubling device.
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Fig. 2
A split half-wave rectifier circuit.
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A parallefed half-wave voltage supply.
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AN A.C.—D.C. AUDIO
PRE-AMPLIFIER L. J. LITTMANN*

Here is a self-powered pre-amplifier that will operate on
either alternating or direct current. It has many uses as
explained in this article.

ERE is an item that has valuable appeal to every P.A.
amplifier man and to every radio set owner, although
primarily it was designed to serve in the P.A, ampli-
fier field. Briefly, its purpose is to “pre-amplify” or
to “boost” any A.F. signal produced by such input devices as
phono, pickups, carbon microphones. crystal microphones,
condenser microphenes, dynamic microphones, ribbon micro-

phiones, photoelectric devices, etc.

* Chief Engineer, Coast-to-Coast Radio Corp.

(Continned on paye 691)

Such input devices are at-
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Fig. 1, left

Schematic circuit of the
A.F. pre-amplifier for
1 P.A, and experimental

The transmitter.

peared in the November, 1933, issue

of RAbIo-CRAFT, interest in this new

and novel I’ A, design, and extremely con-
venient method of P.A. installation and
operation, has been rapidly increasing.
The features that are exclusive to this
system have found emphasis in commer-
cial operation. Two units comprise the
complete commercial “wire-less” P.A.
srstem. Units Z and R, the transmitter
and receiver, respeetively, are illustrated.
The transmitter is often referred to as

a “socket mike,”” since it plugs into the
wall socket like a vacuum cleaner or any
other appliance, and incorporates a mi-

VER since the article, “A Wired-
- Radio Public Address System,” ap-

* Miles Reproducer Co,

RADIO-CRAFT for MAY,

use.

Fig. B, above Fig. A, top-right

Note the neat appear-

ancce of the completed

unit., Gain control RS
is on front.

Sub-chassis layout of

the pre-amplifier. 1m-

portant units are iden-
tified.

"WIRE-LESS”
P. A. INSTALLATIONS

J. M. KUHLIK*

The "transmitter’ of this "wire-less' P.A. system energizes
a building's entire lighting system with sound that may be
"picked off" by any radio set; or, the special "receiver."

crophone. The “socket mike” functions
as a diminutive radio station: the *“pro-
gram” of this “station’ as picked up by
the microphone being fed into the wall
receptacle (from which the unit receives
its current supply) as “wired radio.”

This “wired radio” program is then
taken from any wall receptacle in the
building by means of a radio set (con-
nected to the light line through a small
fixed condenser); or, merely by plugging
into the wall socket the specifically de-
signed “socket amplifier” or “receiver’'—
which also receives its current supply
from the same outlet.

It is not necessary to run wires from
point to point (often impossible in mod-
ern, steel-and-conerete buildings). Fur-
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The receiver.

ther, the complete apparatus may be set
up and ready for operation, at gatherings
of every sort, in a few minutes.

Novel Applications

Although there are a great many places
where a wire-less P.A. system finds ap-
piication, we will only discuss five new
uses that have been brought to the atten-
tion of the writer, and which may sug-
gest to technicians and prospective cus-
tomers still other uses.

These applications are listed as fol-
lows: (1) traveling theatre ballyhoo ser-

vice; (2) department store program re-
lay and call system: (3) hospital call
service; (4) remote alurm iudicator;

(Continued on pane 692)
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A "DOUBLE SUPER"” ALL-WAVE
12 TUBE SET

This receiver incorporates innovations in circuit design that
make it a super-sensitive and selective radio set.

HE radio chassis in this 12 tube all-
wave receiver uses a double super-
heterodyne circuit. Through the use
of a multi-section range switch, any
one of four tuning ranges extending
from 16 to 565 meters may be used.

By means of this range switeh, radio
signals are made to follow one of two
general circuit paths, depending on their
wavelength. If the signal is in the broad-
cast band, it is fed directly to the tuned
input circuit of the R.F. tube, and from
there on amplified in the usual way.
During broadecast reception the short-
wave section is rendered ineperative by

{(All photos—courtesy Stewart-Warner Corp.)
Fig. B
Power pack and receiver chassis are separate.

applying a very high negative bias on
the short-wave oscillator tube.

When the set is switched over to any
one of the three short-wave ranges, the
received short- wave signal passes
through the short-wave detector, where it
is converted to 1,540 ke. by the action
of the short-wave oscillator and it is then
amplified at this frequency in the broad-
cast section of the receiver.

By the use of a separate A.V.C. tube,
iuput to the second-detector is kept prac-
tically constant regardless of variation
in signal strength. Volume is controlled
by a potentiometer in the diode circuit
of the 55 second-detector tube. This vol-
ume control feeds any desired portion of
the A.F. signal to the triode section of
the tube which acts as an audio ampli-
fier.

This amplified A.F. signal is then fed
into a resistance-coupled push-pull stage.
The resistance-coupled push-pull stage
with its necessary phase reversal tube,
not only eliminates the distortion which
would be produced by an input trans-

former but also increases the low-fre-
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Fig. 1

Wiring diagram of power pack.

Fig. A
A simplified calibrated tuning scale is used.

quency response, and greatly improves
the tone quality,

The type 56 phase reversal tube as
used in the resistance-coupled push-pull
circuit, funetions as follows: By means
ol a voltage divider arrangement (re-
sistors 51 and 52) one-sixth of the audio
cutput voltage of the 55 is impressed on
the grid of the 568 which reverses the
phase, amplifies the signal to its original
value, and applies it to the grid of one
of the 2AD output tubes. The other 2A5
receives its signal direct from the 55.
Thus the two output tubes receive sig-
nals of equal strength but in opposite
phase relation, giving a true push-pull
effect without the use of a transformer.

Local-Distance Switch
The local-distance or “quiet” switch,
which is operated by an in-and-out wio-
tion of the tone control knob, makes the
following circuit changes. In the “in"
or local position, the primary of the R.F,
ceil is shuuted by a fixed condenser, thus

(Continued on page 688)
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

WHAT THIS DEPARTMENT
IS FOR

it is conducted especially for
the professional Service Man. In
it will be found the most unusual
troubles encountered in radio
service work, written in a prac-
tical manner, by Service Men for
you.

Have you, as a professional
man, encountered any unusual
or interesting Service &inl(s that
may help your fellow workers?
If so, let us Imve them. They will
be paid for, upon publication,
at reqular space rates.

A.C.-D.C. RECEIVER TROUBLES

HE advent of the “cigar box.,” uni-

versal-current type of receivers has
no doubt been partly responsible for the
present trend of the radio industry in
putting out small, low-priced sets. which
naturally demands low service and re-
pair charges. While this may be disad-
vantageous to the Service Man, the fre-
quency with which these sets have to be
serviced, more than balances the low
service charges, This is to be expected
for, besides the cramped quarters in
which they are housed, which get real
hot after a few minutes operation, they
are subjected to more severe usage,
‘While the 75 lb.. 10 tubers of pre-A.C.-
D.C. days may stand in the same corner
for months at a time, the present-day
cigar box type changes position almost
as often as its owner leaves his flat or
apartment.

INTERNATIONAL KADETTE

EVERAL cases of no reception in this

receiver have been traced to the failure
of the 75 ohmn resistor in the plate lead
of the KR-1 rectifier. A check-up usu-
ally shows no plate and screen-grid volt-
age on all tubes. While it may be sus-
pected that the cause is a bad rectifier,
or shorted filter condensers, it has been
found in many cases that this resistor
is at fault. A 10 W. wire-wound resistor
is usually sufficient for replacement (or,
if necessary, it can be shorted altogether,
but this is not good practice). See
Fig. 1.

The KR-1 rectifier, however, has been
the cause of a good many failures in this
receiver. There are times when the set
will perform right on D.C., but not on
A.C., due to a bad rectifier. When this
happens. the rectifier brightens up like
a Jamp when the set is plugged into an
A.C. outlet.

for MAY,

RADIO-CRAFT

One frequent cause of complaint in
this model is squealing at the high-fre-
quency end. This develops after a few
months of operation and on sets that
hive been carried around a lot. The
effect is caused by the short projecting
wire from the control-grid of the 36 de- |
tector being too close to the R.F. coil.
(See Fig. 2,) Due to the fact that when
the set ig carried around the aerial wire |
18 tucked into this compartment of the |
set, the feed-back wire is often bent out |
of pesition when the aerial is pulled out
again and again. A little trimming and
adjustment always stop the oscillations.

GANGED

N

X+ REGENERATION
WIRE

PHILCO 53 UNIVERSAL COMPACT

VERY interesting case was a Philco

53 universal compact., The com-
plaint was very low volunte. A check-
up showed all plate and screen-grid volt-
ages low. The rectifier, a 12Z3 and all
tibes were checked, and all seemed
0.K. A short was presumed, and an in-
vestigation of all suspected parts was
made with this in mind. This, how-
ever, did not disclose the fault. Finally,
a new rectifier was substituted and the
set played very well; and the voltages
then read were "normal.” The rectifier,
though it checked »good” happened 1o be
at faulf,

Examination has shown that this par-
ticular tube when in the set does not
get the right heater voltage. Actual
measurement shows only 5 V., when this
tube is rated at 12 V. Incidentally, we
have Tumn into a lot of these tubes with
faulty heaters. The most common ones
that develop this trouble are niostly the
38; a few 36’s and 39’s, and the 12Z3.

CLARION A.C.-D.C. 5 TUBE SET

A COMMON cause of complaint in this

very sensitive set is low volume
after a few months of operation. It has
bcen found that in most cases this is
due to the detector plate load resistor.
The only remedy is replacement. One
particularly bafling case came to our at-

(Continued on page 696)
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Emerson 20A and 25A. Don't blame all crackling
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De Champe sets. A recalcitrant reproducer
may be cured easily—if you know how.
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Fig. 1. above
Fault-inding In Internstional *'Kadette.”

Flg. 3, right
Lack of sensitivity In Clarlon eel.
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113 Radio Service Data Sheet
RADIO-CRAFT TABLE OF
[ ) - - Ll

In this tabulation RADIO-CRAFT presents something entirely new and extremely
valuable for the Service Man. All of the standard types of tubes are listed, and the

- - . . - - &g & L)
bias resistor values for differing circuit conditions are enumerated. On the opposite

- . . . 0 . 3

page is a complete description of the procedure in applying this useful tabulation.
—TUBE-— —VOLTAGE— ——OHMS—— Mig., | ~TUBE—~ —VOLTAGE— ——OQHMS— Misc. | —TUBE—~- —VOLTAGE— ——~OHMS——  Mis.
Type Use PlateSG C-G Plate Bine  Notea | Type Use Plate5-G C-G  Plate Bias  Notes | Type Use PlateS-G C-G  Plate Bias  Notes
JEU R 135 3.5 — 3.0 — O 1 27 A N — —60 — 2,225 E-11 50 A 400 — —7200 — 1,275 N'v
A6 C 180 675 — 3.0 — o ! 27 A 13 — —90 — 2,100 E-11 50 A 450 — —840 ~— 1,530 N
283 A 250 — -450 — 700 G 27 A 18 — —134 — 2,850 E-11 53 BDA 200 — — 4.0 .25meg. — —_
283 APP 0 — —g20 — 700 G 27 A 180 — — 6945000 3450 E-1 53 BDA 250 — — 3.0 .2-meg - —
273 APP 300 -- —620 — -— A 27 A 250 — — 7.3 70,000 3,325 E.11 53 24 250 — — 3.0 .25meg. — —_
244 A 1) — = — 500 —_ 27 A B0 — =210 — 4,100 H 53 24 250 — — 3.0 .25-meg. — —_
278 A 250 — - —_ 509 - 30 LD 445 - — o o - 53 A 250 — — 350 — 838 13
24 BD 20 ~ —  — 50,000 — |3 BD 180 — —|10 .25-meg. 44,000 H 3. A 300 — —60 — 90 13
245 AP 230 230 —155 — 410 B w BD 180 — —16.0 .l-meg. 80,000 11 53 B 20 — —00 — = -
2 TA 100 — —1.05 .25-meg. 10,500 E 30 A 99 — —45 — 1,800 E 53 B 300 — —00 — = e
206 TA 185 — —1.05 25.-meg. 6,200 E 10 A B — —90 — 3,000 E 55 TA 135 — —105 — 2,840 —_
245 TA 18 — —1.25 . s-meg. 4,900 E 30 A 180 — —138 — 300 E 55 TA 180 — —135 — 2,250° —
A9 TA 0 — — 13 .25-meg. 3,170 E 0 A 0 — — 3.5 50,000 1,700 E TA 180 — —14.0 .1-meg. 23,000 C
246 TA 250 — —1.35 5.meg. 5,600 I 31 A 135 — —225 — , 500 B 35 TA 250 — —11.0 .25-meg. 17,600 —
247 C 100 50 —15 — 175 2 31 A 18 — —300 — 2, B 55 TA 250 — —200 — 2,500 —_
207 C 20 75 —22 — 240 3 32 LD 100 35 — .25-meg. — — 56 LD 45 — - - —
247 C 250 100 — 30 — 290 4 32 LD mo 35 — 25-meg. — 9 36 BD 138 — —100 — 50, H
2B7 PR 100 100 — 30 — 400 — |32 BD 135 45 — 4.5 .l-meg. 18,000 — 56 BD 180 — —120 .15-meg. 60,000 H
B M 180 75 —30 — 700 — 32 BD 180 67.5 — 6.2 .l-meg. 27,000 11 51 BD 25) — —160 .25-meg. 80.000 H
27 KL 250 100 — 3.0 — 400 C 32 A 135 675 — 30 — 1,425 o 56 BD 250 — —200 — 100,000 H.1u1
B7 PL 250 123 — 30 — 27 — |32 A 180 #7.3 — 30 — 1,400 E 56 A 133 — — 65 — 1,860 H
287 PA 100 20 — 20 25-meg.  5.550 B | &2 A 180 30 — 1.0 .1-meg. 1.150 E 56 A 250 — — 9.0 .I.meg. 8.150 H
B7 PA 180 25 — 21 25-meg.  3.700 B 13 A 135 135 —135 — 770 H L) A 250 — —1358 — 2,700 H
2B7 PA 230 50 — 4.5 .25-meg. 5,500 B M A 135 675 — 30 — 800 E 56 0 90 — 00 — = 12
2B7 PA 250 30 — 50 5-meg. 11,400 B 34 A 180 67.5 — 30 ~— 775 E 57 BD 250 33 — L7 S-meg. 8,000 1
6A4 A 100 100 — 65 — 615 A 34 M 180 675 — 70 — 4,100 - 37 BD 250 50 — 2.0 25mez. 3,000 1
64 A 135 135 — g0 — 550 A |3 A 180 30 — 1.3 .l-meg. 1700 E 57 BD 250 100 — 3.9 .25-meg. 4,000 I
8A4 A 163 185 —11.0 — 470 A 33 A 180 % — 30 — 410 1 57 BD 250 100 — 6.0 .25meg. 23,000 I-0.11
BA4 A 1IN0 180 —1200 — 465 A 35 A 250 %0 — 30 — 410 I 57 A 130 90— 30 — 1,678 H
SA7  (Same as 2A7.) - — — 35 M 20 30 —70 — 1,800 — 57 A 250 100 — 3.0 — 1,200 H
6B7  (Same aa 2B7.) — — — 35 A 150 25 — 3.0 .-meg. 3,750 H 7 A 250 60 — 1.8 .125-meg. 1,500 H
oCs A 250 — = CS 1.200 55 33 A 250 30 — 3.0 .15mex. 3,000 H 7 A 250 680 — 2.0 .2-meg. 2,000 H
48 BD 250 — — — 60,000 — |36 A 100 55 —15 — 600 H 58 A 180 90 — 30 — 310 I
e BD 250 — — @ — 300 6 A 180 90 —30 — 850 H 8 A 250 100 —30 — 265 [
6F7 TA w0 — — 30 — 260 36 A 250 90 — 30 — 810 H 53 A 130 30 — 3.0 .1-meg. 3,300 H
6F7 PR 30 100 — 30 - 260 — |36 A 180 40 — 1,5 ,1-meg, 850 H 58 A 250 35 — 30 .15-meg. 2,500 H

T CTo 100 — — o — b] 36 LY 250 40 — 1.5 125-meg. 775 H 58 M 250 100 —10 L 2,700 —_
6F7  CPM 250 100 —100 — 1,700 — |38 LD 135 30 — lmeyg — — |5 AT %0 — —280 — 1,076 A
WA LD 45 — — — e o 36 BD 190 35 — 3.6 .15meg 18,000 F-9 | 89 AT 250 — —280 — 1,075 A-13
%A LD @ -~  — .l-mwgz — 3 36 BD 180 5 — 50 .15meg. 31,000 Fa9 59 AP 250 250 —1580 — 410 A-13
014 T 45 — _ _ — h 36 B 180 G0 — 6.0 .25-meg. 40,000 Fey 59 BT 300 — -— e O J
oy LD % —  —  lmeg. — — 36 BD 250 80 — 8.0 .25-meg. 45,000 F-9 59 BT 300 — — =5 o J
OlA D 135 — —13.5 .1-meg. 67,000 - 3 W 45— - = — — N A 90 — —190 — 1,900 G
01A A ) — — 45 — 1.800 — 37 BD — —10.0 — 50,000 F |7 A 13 — =285 — 1,700 G
0tA A 180 — — 3.0 70,000 2,000 — k1 BD 180 — —220 — .11-meg. F 71 A 180 — 3.0 — 2,150 G
ly A 250 — =220 — 2, G 37 BD 250 — —27.0.15mee. .i35-meg. F 75 TA  (Sameas 2A8.) — — —
ly A 3506 — —31.0 — 1,40 G 37 A N — —60 — 2,400 H 78 A % — — o 3,600 E
12 A 425 — =390 — 210 G 37 A 180 — —135 — ,150 H 7 BD 250 — — = ,l-%. —_
wpnLp o4 — — ~ TOl4T A 250 — — 3045000 2500 H |7 BD 100 30 — 2.0 .25-meg. 12, [
WDHBD 135 — — 90 .15meg. — — |38 A 100 100 — 90 — 100 C 7 D 250 50 — 2.0 .25-meg. 3,000 I
WDI1 A W — —45 — - I’ 38 A 1850 180 —180 — 1,100 B 77 BD 250 100 — 4.3 .5-meg. 10,000 I
“:D" A 180 — — 3.0 .l-meg - ¥ 38 A 250 250 —250 — 978 B 7 A 100 20 — 1.1 .25-meg. 3,760 H
WDI2 A (Sameas 11) — — - 39/44 A 90 9% — 320 — 425 H 77 A 180 30 —1.25 .25emg. 2,1 H
124 LD 44 — —_ — 7 39/48 A 180 9% — 30 — 420 H 7 A 250 50 — 2.1 25-meg. 3, H
124 BD 180 — —165 .1-meg — —_— 39/44 A 20 99 —30 -— 418 H 7 A 100 60 — 15 — 715 H
124 A 13§ — —90 — — kE 39/44 A 250 % — 70 — 950 —_ s A 2350 100 — 30 — 1,025 H
124 A 180 — — 4.5 30,000 K 39/44 A 180 27 — 3.0 !l-meg. 3.750 H n A 100 9 —30 — 435 H
12, A 180 — —13.5 — —_ H | 39/44 A 250 30 — 3.0 .15meg. 2,700 H 8 A 180 75 — 30 — 360 H
19 B 13 — = —_ - —_— 40 A 135 — — 1.5 .25-meg. 7,500 H 7 A 250 100 — 3.0 — 330 H
19 B 13 — — 30 — —_ 8 | 40 A 18 — — 3.4 .25meg. 15,000 H 7 A 250 125 — 30 — 25 H
20 A W — —185 — 5500 B 41 A 100 100 — 7, & 660 B 7 A 250 30 — 3.0 .15meg. 5,200 H
20 A 13y - —225 — 3,460 B 41 A 180 —13.5 625 B I M 250 100 —10.0 — 4,350 o
22 LD 180 25 — d%meg. — _ 41 A 250 250 —18.0 480 B 79 BDA (Same as Type 53; — -— —
22 A 135 43 — 15 — 650 F 42 A (Same a8 245) - - - ' A (Same as Type 53.) — - —
22 A 135 675 —15 — 300 H | 43 A 100 —15.0 — 625 L 79 24 ) - — O o I
22 A 180 225 — 1.0 .2-meg 1,400 H 13 A 135 135 —20.0 490 M 85 TA (Same as Type 55.) — — -
#A LD 180 30 — .15meg. — — |4 AT 180 — —315 - 1,000 C 39 AT 160 — —200 — 1,175 F
HA BD 275 30 — 51 J25-meg. 19,500 . 45 AT 250 — —50.0 1,473 C 89 AT 180 — —225 ~— 1,125 F
HAA BD 250 45 — 47 .25-meg. 32,000 9 45 AT 215 — —560 1,550 C 89 AT 250 — —310 — 970 F
244 A 180 90 — 30 — 535 e 46 AT 250 — —330 — 1,500 M-13 89 AP 100 100 —100 — 1.050 F
MA A 250 90 — 30 — 525 i 46 BT 300 — — = — J 89 AP 180 180 —180 — 900 F
4A A 250 33 — 1.5 2-meg. 1,850 Y 46 BT 400 — — J 89 AP 250 —250 — 780 F
4 A 90 — —70 -~ 24285 H-10 47 A 250 250 —165 — 450 D 8 BT 18 — —00 — - J
26 A 135 — —1058 — 1,825  H-10 48 A 9% 05 —200 — 360 N 99 LD 4§ —~ - — = —
26 A 180 — —u5 — 233 {{-10 48  ATT 125 100 —225 — — N-14 |90 BD 90 — —100 — 50,000 F
by g LD 45 — — — — -10 |48 AT 105 — =300 — 40  0-1516 | 99 BD 136 — —I10.0 2-meg. 50,000 ¥
27 BD 135 — —150 — 7500 E-11 ¥ A 135 — —200 — 3,500 G ] A — — 45 - 1,800 E
27 BD 180 — —iu0 .25-meg. 70,000 Eq1 49 A 133 — —200 — 3,500 M-13 99 A 180 — — 3.0 70,000 1,775 E
a7 BD — =300 — .15meg. E-11 |49 3 18 — — 00 — e K 864 A — — 45 - 1,550 H
27 BD 275 — —26.0 .25-meg. .I3-meg. F-t1 |50 A 350 — 0 — 1,400 N 84 A 180 — — 3.0 65,000 1,675 H
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REFERENCE DATA AND GENERAL CONSIDERATIONS ABOUT GRID BIAS RESISTORS

Tube bias resistor values ordinarily ore o motter of “cut ond try."”

Of course, if laboratory equipment is ovailable, such as the

microammeter and V.T. voltmeter, the procedure is simplified. At best, however, the process of selecting the correct volue is o time-
consuming one. Therefore, tha doto hers given will be welcomed os a storting point for determining optimum values in tube circuits.

To anyone who has attempted to use|

present-compiled tube DLias resistor data

“Plate Volts"—voltage measured from A
to 41" in Fig. 1. The supply voltage is

Miscellaneous Information
The use of plate resistance-capacity filters

tables the woeful short-comings of these | measured from “—" to "+1.” will, due to the IR drop, result in lower
tables needs no comment, In order to sup-| "C-G, Volts"—voltage measured from A |pniive voltage than the table here given con-
plement the inadequate information hereto-|to C in Fig. 1; more accurately measured | .. .1 005 [t ig therefore noted that the
fore avallable, the Rap10-CraFr Table of |from A to “—" where the value of R2 18 | 1 nn “Plage Ohms” specifies for the ner
Bias Resistor Values has been compiled. It high. companylng voltage the Sum of the plate
is recognized to begln with that no table| “Bias Ohms"—the value of R1 for’ Belf-| .o.ntiny and filter resistors. Where higher
of this order, short of an actual, complete | bias; not given where commonly *“fixed- gain is desired and the \‘uce of rosistor-
manual, will meet all requirements. How- | blas” will be used. “Fixed-bias" may be capaclty ﬁifcrs I5 ossential t‘he plate supply
ever, the necessity for a tabulation which |obtained from “C” hattery (see “CoGo)oono " cpoiag ve accordingly increased
would mcet the majority of nceds, and which | Volts™) or voltage divider. Self-blas with s‘lh,’htLl)' L1y 5
would be many times as useful as any now | D.C. operated filaments is in general inap- | '
available, {8 generally conceded. The table | plicable. Bias resistor values for tubes with As a general rule, where the overall plate
given will meet the average demands of | D.C, on the filaments are given for Buch |circult resistance is increased by a given
Service Men and experimenters. use (as for instance in making a 1 tube” | percentage, the plate supply voltage figure
Current and plate-prong voltage values | set) where possible. should be increased by one-half the per-
are not given since the operatlng figures in “Misc. Not;s“—;)pel:‘ltionu:]l l(ll:ta. and ref- ccnltaj.'e of lhle increase In the plate clrcuit
many cases (as for instance in resistance- | erences to values for 2 an . reslstance value,
cgupled hltfxs-deteictor circuits) wgu{p;eq.ullre “MISC. NOTES" (NUMERALS) In audio frequency amplifiers with tet-
e s ot avall| (1) Tronk 1, 133 V. mys.; 200,000 ohma.| e amd bighsaio pentocs the plate v
able to-the average technician, Instead, the (2) Prong 1, 100 V.; 2, 15,000 ohms. .\_Mors are Dch sma 1.1 than the va ;Il..
ngures given In the tabulation may be used| (3) D'rong 1, 100 V. 2, 35000 ohms. oSl IO SR L NG L o G S
as references where necessary for checking| () I’rong 1, 200 V.: 2. 70,000 ohms. inherent gain iir these tubes. ligher plate
circuit constants, and for lnterpolations (%) Osc. grid leak. 0.1-meg. ; ret. to cath, | resistor values are possible, with fucreasd
. . : (6) Grid return to neg. Al voltuge galn but, In general, such galn is
Where the actual supply voltage Is but| (o, 4 return to pos. 6l accompanled by instability, and the distor-
10% plus or minus, variations In resistor| ) jiyed-nins only. tion thnt is coupled with unstable operation,
values will normally not be needed. Where (9) Plate resistor shunted by 500 hy. choke | 1t I8 of course essential to both Increase
the deviation is greater than this tolerance coil. the plate voltage and, perhaps, the sereen-
ln‘terpolatlon between vnlu'esl is us:llrﬂ"y Bec-| 15y Transformer coupling only. and control-grid voltages to secure this
essary in direct ratio to voltage erence. | 1y, pjrectly feeding output stage. maximum galh, For guldance in this, the
1o several cases but one set of voltages and (12) Grid leak, 30,000 ohms to 1. meg. ;| cxperimenter should check against the plate
reslstor values for that type tube has begn ret. to cath. current and control-grid voltage curves as
specified. Thls has been done wll:ere “ ;3 (13) For class B driver service, glven in any standard tube manual.
normal resiztor value (bias or otherwise (14) Grid bias secured from ~C” battery. . ) "
remalns close to a constant value over (15) Plate and S.-G. connected at socket Maximum resistance values for R2 are
widely varying supply voltage values. for ATT u.:u;: ‘unless overall voltage' given for the following reasoms. 1n R.F.
Power ratings for R1, Fig. 1, may be ob- ("—" to*+" In Fig. 1) equals 135 V., m'nx()lllﬂters. tol hx;'ren(:e t:lteszg:?:ll:aso nwullﬂ
tained from the formula E2 + R, where E an external “C" battery is required, |tvDd to result in circult o Lon. !
equals “C.-G. Volts” nnd R, “Blas Ohms,” | (161 For 1we tubes ALF. amplifiers, stropg signal swings may
in the table, - ’ result In a loss of Lias on the control-grid
Item R2, Fig. 1, is the maximum aflow- »MISC. NOTES" (CAPITALS) of the tube. In the case of power tubes,
: v (RESISTANCE VALUES FOR R2) such bias loss may easily damage the tube,
able grid resistance value. It is the sum of or the assoclated output transformers and
all resistance in the grid circuit of a tube— Keif-Bins Fired-Bias power supply devices. 'Thercfore, wbere
and equals the values desigmated by capital [ A oi-mes ..o.ooeveerane. oo . ..10,000 cont(:'ol- rlldl {‘lrcuit r(.'smmnce»capa‘citv fil-
letters under “Misc. Notes” in the table.[#@ 1. mez. .....................01-meg. | '~ “g essentlal the filter reslstor value
The value of R2 should be as high as pos-[C¢ 1, meg. .....................0.5-meg. st b: i lode:; in tf:e sum. R-9.
gible to secure maximum galn but must not | D O.5-meK. o iies s e ..50,000 { MU* AL ' :
exceed the maximum recommended for the{ E 2 megs, Seif-Bias In several cases it will be noted in the
tube type. (Greater stability is obtained |F 3 megs, K 1,500 table that, for a given plate supply voltage,
for lesser values.) i G-meK. L 0.4meg |the control-grid voltake varies. This is
In the listing *' ‘Miscellaneous Notes' 1. meg. M 0.25-meg. | necessary because differing values of plate
(Numersals),” references to tube elements 1 1.5 mex. N 10.000 circult resistance, due to the 1R drop, wake
(prongs) for resistor values are as follows:|J 1,000 O 50,000 the actual plate voltage different than the
1, anode grid; 2, osc. grid. CUT-OFF VOLTAQES glt:te umt)ly v.'(c;iltamlel here g.;lovcu.ll dt‘Io‘\:,t];;
In the listing, "Cut-Of Voltages,” are|Tule Plate K.-G, Cut- L s'ec_s O,r narlly are mplle
given -the maximum C.-G. negative bias | Type Valts Volts o :‘t:il.)e‘::xe-o;go;t)a“ actually avallable at the
values for minimum volume. 1A6 135 67.5 —23 .
An explanation of the tnble hendings is]| 146 180 67.5 —25
glven below. 2AE _]'00 30 —20 QEPRESENTATIVE 1 WNPLT TO
TABLE HEADINGS AT o N —3 TueE .\ of ey
“Tupe Use—functional classifications,| op7 100 100 —17 7 H
such as class A amplifier (used in place of| opy 180 n —13
special classifications, such as screen-grid| opx7 250 100 —17 .
R.F. or A.F. amplifier, etc.). This listing| on7 UKo 126 —21
better indicates the suitability of R.F. tet-| sa7 (same as 2A7) %4 2 (ewrER
rodes and pentodes In AF, impedance nnd| gp7 («ame as 2BT) 3 \ SECTIONS,
transformer clrcuits, SF7 250 100 —35 A IF ANY)
A, elass A amplifier; 2A, 2 stage ampli-| 34 135 47.5 —225
fier: AT, class A triode: ATT, class A| 34 180 67.5 —22.5 | | up «Q
power tetrode; AP, class A pentode; APP,| 354 180 90 —50 - A ]
class A push-pull; BD, bias-detector; BDA,| 35 250 99 —50 \ %/J 1)
blas-detector and 1 stage amplifier; BPP,|39/44 90 90 —45 cta =/ g5
class B push-push; BT, class B triode; C,|86/44 180 90 —45 cr? / :.I,
converter ; CPM. converter pentode mixer;|39/44 2h0 90 —45 - )
¢'TO, converter triode oscillator; LD, icak-] 58 180 90 —50 ¥ §
detector ; M, mixer; O, oscillator; PA, pen-| 58 250 100 —50 l
tode section as A.F. amplifier; PI, pentode| 78 100 90 —52 _l_ . J B -
section as 1.F. amplifier; PR, pentode sec-| 78 180 ki) —52 T +27 +1 TFOX
tion as R.F, amplifier; TA, triode section| 78 250 100 —52
a8 A.F. amplifier. kL 250 123 —52 Fig. 1
RADIO-CRAFT for MAY, 1934 671
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il

I'f B

SHORT-CUTS jrnn

IN RADIO |

TIME saver and a
CAN DF RADIO SOLOER ) great convenience

e i = : DIAL FROM
is illustrated at the e os PUEE

left. A hole is drilled
in the side of the can
in  which solder is
packed. By threading @
the solder through this

SOLDER o

READY FOR § " Vaan_ DIA. hole. as shown, it is

USE T “e__ HOLE more handy.—R. Rorei
DRILLED

A.\'TENNA efficiency
is conveniently de-
termined in the man-

ner shown at the left, COUPLING
opk NAERIALRUNOER) gy  recTaic A 5 ft. length of wire
" < LIGHT parallels the A.C. or
ANT LEADAN A D.C. power lines; one

Q\‘ st | end connects to the an- i
RADIO (‘ tenna post of the radio

POWER .
coRD set. Motors, switches.
ete., establishh a "“noise
GND N reference level.” Upon
ANT. %
3 )

connecting the regular
antenna to the set the
relative strength of
programs and this

5 FT
TEST WIRE stn‘tlc will be in pro- PANEL VARIOCOUPLER DIAL
portion to the efficiency ’]
POWER LINE o
WALL RECEPTACLE ~ ) of the regular antenna “—0—t A s Ea -
pystem, — WiLno G, | . JE—
MYLLYKANGAS. N INEXPENSIVE and attractive vernier dial is made

trom the gears ot a mechanical construction toy, and
the dial and crank from, for iustance, an old variocoupler.
Graduate the dial for 360 degrees; graduate the drum so
that successive numbers indicate one turn of the crank.
Ratios of 18:1, 36:1 and 50:1, with only ls-degree back-
lash, are usual in these toy gears.—Lro RoSEN.

ONTINUOUS dots

TUEE AZONG from the speed key
are obtained by con-

necting it as a buzzer,

00D soclet contact for resistance and continuity tests is I = auepl
as shown above. Me- E°-
shown ahove. A jarge and a small prong from a tube are hanically hold tI
soldered to a twin-conduetor cord, ending in a single phone gt gk rae e
knob in the dot posi- SPRING cc«rn:vs

tip.—FRrANK A. OnreyUs. A : x
tion. Useful for test-

ing remote apparatus,

SCREEN AUTO HEADLIGHT CASE - “ “breaking" a "tﬂllgh"
SPEAKER ]
amateur operator.
38 X 2N, | small flashing attrac- \
SoLr | tions, ete. — VINCENTS 10 BATTERY ELECTRO MAGNET
| EsriNOSA.
1 4 -
ettt S l
\ i 2
NUT g

TO
POWER
LINE

FRONT vIEW SIDE VIEW ( BROKEN) CORNERS =~ 1.2.3.4.5,6 (AN BE SOLDERED OR BRAZED TOGETHER

“CHEVY” drum-type headlamp artistically houses a 6 in. MULTIPLE receptacles may be obtained by fastening to.

dynamic reproducer for car radio use. Remove the re- gether a number of “double”-type “outiet” bhoxes, as
flector and lamp socket, and file or drill off the rivets that shown above. Knock out holes in the boxes and run the wires
hold the side brackets. Use a shielded 4 wire cable; ground through them for parallel connection of the outlets. Suitably
the case to the shield.—R. .. Joninsox. fuse the line.—Howarp BLACKBURN.
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17 CAPACITIES FROM 3
CONDENSERS

J. N. Kessler

IN FIG. 1 is shown a switching device

for connecting 3 condensers in series,
parallel, or series-parallel combinations
to secure 17 capacities for use in deter-
mining the best values to be used in
filter circuits, etc., in radio receivers.

Units Sw. 1 and Sw. 2 are 3 point,
single gang sectional rotary tap switches;
units Sw.3 to Sw.8 are S.P.S.T. togele
switches, Connect tip jacks J1 and J2
to test prods., Care must be taken to
close the switches in the correct com-
bination as shown in Table 1 in order
to prevent a direct short; (X indicates
a closed switeh).

TanLe I

Sw, Capacity in Mf,

No, TOO6 5 4% 14 b 2475 21/8
1 4 4 4 4 4 2 2 4
2 1 4 1 4 4 1 1 1
3 X X X X — — X X
4 X _ = — X - -
5 X — X - — — — —
6 X — — X — X X X
i — X — X — — X X
8 — X — o 0 o=

Sw. Capacity in Mf

Ney 15/712/T10/2 1 G/T 4,5 2/3 4/7
1 4 4 4 1 2 2 2 4
2 1 2 2 1 1 1 1 1
3 — X — X X — -
4 X — - - —- — — —
53 — X —=— = = — — -
8 N — — — = = — —
7 X X X — X X — X
8§ - — — X — X X

PLASTIC WOOD IN RADIO
P. M. Ohlinger

I.\' FIG. A is shown one useful applica-

tion of “plastic wood”—that putty-like
material (obtainable in most hardware
stores) which, when it hardens, can be
molded by hand and, when dry, may be
sandpapered and stained or varnished.

Iun the illustration are shown radio re-
cciver control knobs that had pieces
broken off and which the writer made
“as good as new” by using plastic wood.
Radio cabinets that have been damaged
or scratched. in shipment or handling,
usually can be made presentable by
molding plastic wood to conform with
the cabinet design; a “touch-up” kit will
comie in handy when re-finishing the re-
pair. The experimenter can use plastic
wood to fill unused holes in panels. En-

[ Wl amr ca
SWT ~,
—@
L~ LMF C2
|
lr
SW.8y
————%—
sw4 S\MGJ
@
v CLL.MF. — w5
0 /
g | 1.T0 4 MF.COND.
1000 V. ( WORKING), 3
2 PAPER DIELECTRIC, X
(= —e O
f 4 1
_n\ SW.1 SW 2/:17
RADIO-CRAFT for MAY,

tire knobs can be molded to meet indi-
vidual requirements and ideas.

When set, plastic wood can be cut,
sawed, planed, drilled, whittled, tapped.
and finished. It will hold nails, tacks
or screws, thus making it useful in fix-
ing knobs that have been worn by shafts
+o that they will again “stay put” on the
shafts. The foundation of wood, metal,
or other material must be clean and dry.
Press and shape plastic wood with the
finger (or a suitable tool) to the desired
conformation and permit to dry. Thick
sections are best built up of thin layers,
permitting each layver to dry. Warmth
hastens drying, but do not put too near
2 nuked flame. Sandpapering, polishing,
etc., should only be d¢one when the wood
lius hardened. If plastic wood dries in
the can, add a few drops of “plastic
wood solvent” to soften it; also, use the
solvent to remove the “wood” from your
hands.

A BEAD-INSULATED 3 CIRCUIT
TUNER

F. W. Rinkowski

REDIT my 8 year old boy for the

novel idea illustrated in Fig. B. This
view shows a tuning unit having the
usual primary, secondary and tickler
coils, but wound with wire on which
has been strung hundreds of colored
glass beads of uniform size. These beads
serve both to insulate and space adja-
cent turns; the resulting coil is quite
efficient. A person with artistic leanings
coull make these coils exceedingly deco-
rative.

The idea of bead insulation is an old
one to short-wave fans but in the unit
tilustrated is given a new application.
Bead-covered wire may be used for that
inside aerial; any part in the length of
the bare copper wire may be soldered to,
by breaking off a few of the beads; short-
wave plug-in coils wound with “beaded”
wire appear to be equally as efficient
and more decorative than commercial
types: try wiring your next set with
“beaded” wire.

A CONDENSER TESTER

Otto L. Groff

IN FIG. 2 is illustrated a condenser
tester that does a real job of weeding
out the good from the bad small fixed
condensers encountered in radio service
work,

In operation, the meter needle will
show defiections as follows: open con-

(Continued on page 689)

BREAN FILLED
WITK PLAETIC Wil

BROKEN KNOBS

Fig. 1, left
A 3 condenser, 17 capacity test unit.

Fig. A,
Plastic wood repairs

above
and makes knobs.

Fio. B,
Bead-covered wire on

right
a 3 circuit tuner.
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. Screwdriver.
. Wire-holder for soldering.
. Wire cleaner.

Wood carver.

Heavy-wire cutter.

. Wire-insulation remover.

N I I N

. Light-wire cutter.

Flg. C
The knife a versatile radio tool.

32 175 KC

Lg%ﬂ,

IF

Fig. 4
How to use the 32 as “det. 1 & oso.”

OC YOLTMETER OTO 8 vOLTS C. [.MF
+ + || @
k L1} »
X c
oQy- - BINDING POSTS
DisC X FOR CONNECTIONS
RECT- TO ADAPTORS
IFIER, L. ETC
~ ¥ \
- = ®
Fig. 3

Trickle charger rectifier in outout meter.

3lor 71

=

l_

R,

Q-10

/ MEGS
lams

O
TEST

+ PRODS
22'/zv ,_] S

= .
—-'.[ parr
Fig. 2

Small fixed condensers may be tested.
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RADIO-CRAFT’'S INFORMATION BUREAU

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules:

Furnlsh sufficient Information, and draw a careful dlagram when
needed, to explaln your meaning; use only one side of the paper.
Be SURE to sign your name AND address.

List each auection.

Those questions which are found to represent the greatest general
interest will be published hers, to the extent that space permits.
At least five weeks must elapse between the recelpt of a question

and the appearance of

Other inquiries must

Its answer here.

Réplle:. magazines, etc., cannot be sent C. 0. D.

Inquiries can be answered by mall only when accompanied by
25 cents (stamps) for sach separate question; answers are subject
to subsequent publication,

If considered of exceptional interest.

be marked ‘‘For Publication.”

CURRENT IN A WIRE—GENERATOR
“NO LOAD"

(276) Mr, C, E, Iloward., Bradshaw, Ncb.

(Q.1) 1n Radio Library book No. 9, *.Auto-
mobile Radio and Servicing.” there is a state-
ment concerning which 1 would Mke a little
enlightenment. Referring to the illustration
o0 D 26, what causes the polarity to change
when the divection of rotation of the arma-
ture is reversed?

(A1) This flgure is reproduced as Ilig.
Q.256A8,  Three conditions are necessary in
order that a wire generate a voltage: (1 the
wire must be in motion: (2) the wire must
be in a magnetic field; (3) the wire must
move at right angles or across the field, It
is the latter factor that is of speeial interest
to you. When the wire is moving up, Fig.
Q.256.7, detall A, the voltage generated in it
is In one direction; when the wire moved
down, an equal voltage Is generated in it. but
in the opposdite direction. 1f the wire rotates
in (cuts aeross) the magnetic field, as shown
in detail B, one end must go “up’ (refer to
the view) once and then down (the entire ac-
tion taking plaece in the field shown Dby
dashes) ; consequently, the polarity generated
¢hanges, as the wire rotates in the field. This
wlill be made a little more clear by reference
to IMig. Q.25613,

When the wire a, b, detall Fig.

in A,

GENERATED
VOLTAGE

Fig. Q.256A
Generating voltage in a wire, A; or wires, B,

Q.236D, cuts acress the magnetic-flux field of
a permanent maguet as indicated by the <olid-
line arrow at (a) the direction of the indue-
ing flux will be downwards, as shown by the
arrowheads on the dotted vertical Ines, An
eleetromotive force is set up in the conductor
in such direction that the current established
will always produce a conductor flux which
will agree in direction with the inducing flux
on the side of the conductor that first comes
in contact with the inducing flux end iz op-
pogite in direction on the other side of the
conductor, ('This is true regardless of whether
the conductor or the flux is the moving ele-

ment.)  The direction of the conduetor flux
{s indicated by the arrowheads on the bent
lines.  The direction of the electromotive

force, as well as that of the current in this
case, is from a to b in the conductor, as in-
divated by the arrowheads on the eircuit wires
that artaech to either end of a. b, The flux is
more dease ahead of the conductor than be-
hind it because of the relation between the
diveetion of the induecing flux and that of the
conductor flux,

The direction of the induced electromotive
force in any case where the relative directlon
of the movement of the flux and of the con-
ductor is known may be determined by con-
gidering 1wrhich side of the conductors has the
denser flur.  The direction of the circular
conductor tlrx on that side agrees with the
direction of the inducing flux, and the direc-
tion of the Indueed clectromotive force is de-
termined from the relation of the conductor
current and its flux.

At (b) In detall A, in the same figure, we
find the conductor, a, b, to he moving toward
the Ioft, in which caxe the induced electro-
motive force is from b to q.

Referring now to detail I3, at {e¢) the con«
ductor is represented as moving to tlie right
in a field in which the direction of the flux
fs vertically upwards. The dircetion of the
indueed electromotive force is from b to a. In
() the conductor is moved toward the left
in the same ficld, and the direction of the
Induced electromotive force is from a to b,

Note that when either the direction of the
motion of the conductor or the directlon of
the flux Is reversed, the direction of the elec-
tromotive force is reversed, as indicated in
details A and B but, when both the direction
of the flux and the direction of motion of the
condnetor are reversed, the direction of ' the
induced electromotlve force remains wn-
changett as in A (@) and B (M) 2 orin A (D)
and BB (e). (The straight dotted arrows re-

late to the direction of the movement of the
conductor when considered as a moving con-
ductor.)

(Q.2) On the following page of the pre-
viously-mentfoned book the statement is made
that the type of generator being described
should not be operated unless it is connected
to a battery as damage would resutt to the
generator. 1 cannot see why this should be
true, since there would not be any field cur-
rent or no current gencriated by the machine,

(A.2)  In gencrators designed to charge
car hatteries. provision is made to reduce the
voltnge generated in the machine by menns
of “armature reaction,” which is adjusted by
the third brush on the machine. 1If the load
were removed, there would be very little
“armature renction.”” and the voltage gen-
crated might be sufliciently high to puncture
the insulation.

AV.C.IN A.C.D.C. SETS

(257)  Mr. Arthur Fischer, Bayonne, N. .J.

Q) In the Latest ju Radilo department
of the March, 1954 issue of Rapio-Unarr the
statement is made that n resistor is used, in
a superheterodyne, item No, 412, to prevent
overloading.  DI'lease explain this action in
greater detall,

(X)) The schematic eircuit of this re-
ceiver, the Tom Thumb A.C.-D.¢. ultra-midget
set, s shown in Fig. Q.237. The resistor in
question is RA, in the grid-return eircult of
second-detector V3, In ease the detector con-
trol-grid is forced posltive, the control-grid
bias of LF. amplitier V2 is Increased. While
thisx is not as effectlve as full A.V.C,, it does
prevent blocking which is an annoying char-
acteristic In many scts due to the strength
of a local-station carrler.

The following additional, interesting in-
formation is available, 'This set has a sen-

(Continued on page G73)
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Fig. Q.256B, left

.Showlnq why the direction of current reverses
with the direction of motion. (Courtesy LC.A.)
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Fig. Q.257, above

Schematic clrcuit of the Tom Thumb A.C.-
D.C. vultra-midget 5 tube superheterodyne.
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sitivity of 10 microvolis at 1,400 ke.; and
20. at 600 ke. ‘The wavelength range is 550
to 1.760 meters. The field coil, which acts
as a Dbleeder resistor, shunts the output of
the 2573 ; its resistance is 3,000 ohms.

A.K. "INTERFERENCE ELIMINATOR"
{(258) Mr. 1. A. F. Pryor, Iiyattsville, Md.
{Q.) low is the Atwater Kent “interfer-

ence eliminator” connected?

A} The schematie circuit of this instru-
ment is shown in Fig, Q.2 {(Winding data
on this partienlar unit is net furnished by
the manufacturer as this is a commercial
device,)  Uuits of simllar type have heen
described in  past issues of RADIO-CraFT ;
they are more generally referred to as “R.F.
transniissien lines.

"MAKING A 9 TUBE HOME-BUILT
A.C., T.R.F. SET" [A Correction)

(259) Carroll E. Muapes. Chicago, 11

{(Q.) Are there any errors in the List of
I'arts in the article, “Making a 9 Tube Home-
Ruilt AC. T.R.I. Ret.” as published in the
February, 1904 issue of Rapio-Crarr? It
does not seem correct that condensers C20
and C2t should de 100 V. units. when they
connect across the 300 V. output of the ree-
titier.

(A0

are corrections to this
List of Tarts, as furnished hy the author
after making a further check of the com-
ponents listed : 20, C21, two 8 mf.. 500 V,
eleetrolytic condensers in one ean (positive
and negative leads insulated from can) : €22,
0.1-mf.. 200 V. paper condenser; C22. 10 mf..
400 V. electrolytie condenser. Resistor R4,

Following

Jhemee., 15 -W . 1,000 ohms. wire wound :
R7. RN, R10. 25,000 ohims. %-W. earbon;
R18, 1,500 ohms, 3:-W, carbon: R19, 0.4-

mee., 3%-W. carbon: R21, 15.000 ohms, %-W,
carbon ; K22, 85.000 ohms, %-W. carbon.

[yl

AUTO SET FROM OLD AK. 35
(260) Mr. Ellis G. Jeffery. LeRoy, Ohio.
(Q.) 1 wish to bhuild an autoe radio set

using the chassis of an old battery receiver.
Can it be done: and how?

I believe that it would be a good idea for
¥ou to show how to do this in some issune of
your magazine. The set in question is an
Atwater Kent model 35 which does not take
up very much space: in addition. it could be
conveniently ent into two sections and
mounted one above the other where addi-
tional compactness was required.

(A)) 1t is always advisable to use equip-
ment only in the specific service for which it
was dexizned. An outstanding example of
this is the use of the Atwater Kent model
23 hatlery receiver (the clrenit of which

appeared in Rapio-Crarr Data Sheet No. 17, |

May, 1030} as a cur radio set.

The sensitivity of this receiver, one of the
most efficient of its “davy.” is only about 500
microvelts-per-meter at an output of 053-\W,
Compare this wirh, for instanece, the Atwater
Kent models 636 and 756 receiver chassis,
the diagram of whieh appeared on page 728
of the June, 1933 issne of Rab1o-Crarr: this
chassis has a sensitivity of approximately
1 microvolt-per-meter at an outpnt of 3wW!

For use in a ear. build n real ear set. such
as the one deseribed in the article. “llow to
Make a Modern Cnr Radio Set.” This two-
part article started in the December, 1933
issue of 1ap10-CrarT, on page 3410.

BROAD TUNING IN A.C.-D.C.
COMPACTS

WORTHWIILLE discovery was made hy

us regarding the broad tuning of certain
A.C.-D.C. compact radio sets of independent
manufacture. After all the routine tests for
sneh an ailment were applied to ihe set we
discovered the &ntenna and R.F. coils were
transposed. having been assembled this way
at the factory.
positions the station selection was found to
be quite normal. On the majority of these 4
tube sets the primary of the R, coil is
wonnd on the outside of the form. and the
antenna winding is a small choke coil placed
on the inside,

Lawre~xcE L. Morrorp
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When placed in their correct |

HOW WOULD YOU TWO LIKE TO
SEE INSIDE A RADIO STUDIO? I'm |
GOING OVER IN A FEW MINUTES

OH, HOW
THRILLING =
i 'VE Alwavs
WANTED YO
SEE THEM

STRANGE—
IT MUST BE
Y@UR RARI®

OH, MR. WHITEMAN,
HOW DIFFERENT
YOUR mUSIC SOUNDS

~—IT WAVERS 50
ON MY RADIO

THAT'S THE ONE
THING WE FORGOT.
THEY'RE ABOUT
A YEAR OLD, I'LL
HAVE THEm TEST.
ED FIRST THING

{ anD, OF course, |
OUR ENGINEERS
-ZHANGE THEM
REGULARLY TO
INSURE THE VERY
CLEAREST TONE

AHA—MAYBE
THAT'S WHAT
YOUR SET NEEDS
—NEW TUBES

THESE ARE THE BIG

RCA TUBES ALL THE

LARGE STATIONS
DEPEND ON

NEW LIFE FOR OLD RADIOS!

Quickerstart! More power! Better tone! Itreally
means new life for your set when you replace old,
wotn radio tubes with these new Micro-Sensitive
tubes byRCA. These are the onlytubes graranteed
by RCA Radiotron Company to give you 5 im-
portantimprovements. Have your dealer testyour
tubes today. Insist on RCA Radio Tubes—and
bring back the chrill of radio.

THAT'S GREAT >
TEL. YOUR FRIENDS
A30UT IT. THEY
wWANT BETTER
EECEPTION. TOO

IN FINE ON OUR
RADIO NOW, WE
HAVE A NEW SET OF
MICRO-SENSITIVE
RCA RADIO TUBES

1 Quicker Start
2 Quieter Operation
3 Uniform Volume
4 Uniform Performance
5 Every Tube is Matched

3
tTron

NEW MICRO-SENSITIVE
RCA RADIO TUBES
GIVE YOU:

unnin
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SPRAYBERRY’S

Practical
Advanced Training
Course for
Practical Servicemen

At last—a sound, how-to-do-it course by a man
who, for years, has been in vnusually close touch
with seriicemen and servlee work, No bunk—a bare
minimuem of theory—no tnathematics—no fancy and
costly bhndings.  Just a real, carefully written course
which will Lruve invaluable to ewery sefuleeman who
will study it. Rest of ali, the Inlroductory price is
50 low you'l] pay for it by sour Increased tarnings on
the first few jobs. For instance. E. 1. Breau of
Dalhousie. N.B., Canada. writes: *'I am well satisfied
wlth your course. In fact, 1 can now senive a rudlo
in ubout half the time I could six months ago.’

Where Will Yoy Bmﬁ
Tomorrow?

is a fast moving busi-

ness. Seﬂllce&m:ln lrn“ust
move wlth it. Otherwise tomorrow w T em
sitting by watehing the best jobs go to competitors.
Constant study and Improvemeni are essential. Thus,
in ** PRACTICAL MECIEANICS OF RADIO Sl"ll-
VICE® F. L. Sprayherry gives you the latest, handiest
dape in the most compact, Teadable siyle, It costs
less and, being inore practieal, 18 easier 1o understand

For a total of $t0.00 you get

s 28 lessons on Modern Radio

Ser\uee Terms as fow as

down and $2.00 2

month. Your money abwlntely refunded if you are

tisfled,
not satis 'You Get the Latest Information on

I. SET TESTING
by means of the Analyzer Method: Voltage
Methed: loint-10-1'oint Method; Stage-
hy-Stage Method; Oselllator Method and
Hand and Obsercation Method,

2. REPAIRING
Superheterodyne Circuits; Automatie Vol-
unie Controls; Public Address; Auto Radlo,
Itattety Op(’rued and 32-Volt and 110-Volt
D.C. Sets.

3. PARTS TESTING

Includtng Praetical Methods for Testing Con-
densers. Resistors. Transformers, Tubes. Loud
Speakers and Antenna and Input Circuits,

4. TROUBLE SHOOTING

How to locate and eliminate Receiver Hum,

Internal Recelver Interference, Intermitient

Reception, Poor Quality Reception and Poor

Sensiticity and Selectivity,
AL

e e w

SPECIAL  SECTION ©ON
TUBES. including all the latest
types, anl 6. A STPECTAL SEc-
THON ON SET ANALYZERS In-
cluding information on modernizing
and repairing all types.

_MAIL TODAY!
F. L. SPRAYBERRY |3 Bnant st. N.W.

Please Tush complete detalls of your new 28-lesson

SRV ICE " Theves of vt ata reaT  RADIO
NEBID® .oiineiniinnesnroraecenninnnenn 0000000 00000
AAress ... iuareeriiiirsirsirscnesanssenseianns
L0 T - 111 L YN ‘C-5/4

NEW! SENSATIOMNAL!

110 VOLTS AC FOR AUTOS

The new AUTONATOR Eenerates 110 Volt A.C. Cu;;

rent in motor cars. aeroplanes and from all types
engines and motors, dlrect from fan belt, Costs
nothing to operate. No service—no brushes, collector
rings, commutator or wire wound armature.
for operating PORTARLE Scund Equlpment,
Radlo Sets, Neon Rigns, FElectric Lights. Search-
lights. Send for complete detalls,

AUTONATOR LABOHA‘I’I!HIES INC,
8440 Soulll Chitlao Ave, Dept. A Chlcago, itl.

YOUR OPPORTUNITY—
THEATRE SOUND EQUIPMENT
¥ From the world's Largest Sumpliers
F‘xcemlon Rargalns In New. TJsed and Rebullt Motlon
I’lctufe Apparatus. Recent Governmment Surplus and
Elauidation of other inanufscturers such as PACENT,
BOYAL AMPLITONE, POWERS CINEI'AONE, TONE-
O-GRAPH, RBIOPHONE, RCA PHOTOPHONE and
uthers now offered to our trade.
Wrile for Our New Illustrated Catalogue
S, 0. 8, (‘URPOR:\T]O\'
Dept. RAC ibBroadvrly. New York, U.S.A.
L York

160
EXPORT: 120
CABLE ADDRESS: “80SOUND" New York AHl Codos,
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THIRD DIMENSION
IN MUSIC

(Caontinued from page GH3)

A violin soloist was given a glgantic violin,
The effects, and additional enes involving
the use of freguency cut-off filters, were at all
times under the full control of a monitor op-
erator centrally located in the baleony,

For example, the previously-mentioned eox-
periment of a bullet shot, itx passage through
the air and its striking a target, was achieved
by having an assistant slap two hoards to-
gether in front of the left microphone {on the
5th floor of the bullding) for the “shot™; a
second assistant rapidly ran neross-stage from
left to rizht, blowing a whistle, to Indicate
the sound of the bullet in slow motion through
the air: a third assistant hit a gong to In-
dicate that the target had heen struck, 1How-
ever, the monitor operator very eleverly simu-
lated this effect with the performers in front
of only ene microphone by the simple process
of “fading”™ the microphone outpnt into the
indlvidnal  audio chaunels, feeding each
speaker assembly as required: thus, with a
twist of his wrist he reproduced the effect
of the bullet whistling across-stage, yet with-
out any of the assistants moving!

A very satisfactory degree of auditory per-
spective may be obtained with ouly two inde-
pendent channels (“binaural” operation), but
the presence of the third channel considerably
enhances the cffect, and is of very great ad-
vantage when a soleist accompanies the or-
chestra.  With reproductions in auditory per-
gpective, the center channel (connected to a
specinl microphone in front of the singer) al-
lows her volce to be amplitied independently
of the orchestra. and thus always to Le kept
at a slightly higher level,

The factors Involved in attempting to
simulate at a remate point the esthetic of-
feets of original sounds should e learned by
everyone interested in wood sound reproduc-
tion. IPer this reason the following explana-
tion is given of some of the factors involved
In the design of the new sound system,

Frequency and Power Requirements

IFFor high-grade reproduction of sounds the
range of f{requenecles that the system must
transmit is determined hy the range of hear-
ing rather than by the kind of sound that Is
being reproduced.

I'ersons having normal hearing can hear
pure tones ranging in frequency from 20 to
20,000 cyeles,  However, note that in order
to gense the sounds at cither end of thls range
the soumls at these extremitios of the fre-
quency range must have very high intensity,
In music these frequencies usualty are at such
Iow intenxities that the climination of fre-
quencies helow 40 cyeles and those ahove
15000 cyctes prodiuces no detectable difference
in the reproduction of symphonic music. [Tow-
ever, the elimmination of frequencies above
13,000 cyeles produced a deteetable ¢hange in
the repreduced sound of the snare drum.
eymbals, and castanets: and the eolimination
of frequencies Iwlow 40 eyeles, of the hasxs
viol, the bass tuba, and particutarly of the
organ,

Resides these requirements of frequency re-
sponse the system must also he capable of
handling sound porers that vary through a
very wlile range, For the type of symphonie
musie now produced by the large orchestras,
for example, this roge would he about 1o
million-te-1, or 70 dh. lowever, since the or-
chestra is lmited in its power range it he-
comes desirnble to design a syxtem that will
permit this power to he augmented by ampli-
fieation in order to obtain enhanced sonud efe
fects. An ideal! transmission system should,
therefore, he capable of reproducing a sound
as falntly as the ear can hear and as loudly
as the ear can tolerate,

Directional Characteristics

An audience, when listening directly to an
orchestral production, senses the spatinl re-
lations of the instruments of the orchestra
as a result of their abllity to locatize the oQi-
rection, and to form some judgnment of the
distance from a sound source. This spatial
character of the sounds zives to the musle a
scnse of depth and of extensiveness which,
for perject reproduction, should be preserred

RADIO-CRAFT
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The music which we hear comes to us In
part directly, and in part by reflection from
the walls; both contribute to the esthetle
value of the music, However, inagmuch as
many of the tones of a musical selection are
of short duriation, the direct sound is of
preat importance-—it ix this sonnd wlone which
cnablcs us {o lovalize the svurce, In geoeral,
instruments of lower register are less direce
tive than those of higher register,

For cfficiently radiating freguencles as low
as 40 c¢ycles a horn of large dimensions js
required ; the “folded™ type of liorn is prefer.
able, Dot it transmits high-frequeney tones
very inefficiently.  Therefore, the reproducer
“asgemblyT was constructed of two units, one,
of the folded type, for the lower and the
other, of trumpet type, for the high frequen-
eles, as shown in Pigs. A and I3, with an elec-
trical network to divide the current Inte two
frequeney Lands, the point of division heing
about 300 cyeles,

Fuch of the high-frequeney horns shown in
Figs, A and B has 16 separate divisions, each
with an exponential taper.  This  design
“sprays’ the audience witht the higher fre-
quency soumcds whileh, heing highly directive,
#ive the sense of direction,

The output frequency charaeteristies of the
combined low- and high-frequency reproducers
ig shown in Iig, 2,

Frequency Ranges

That the wide frequency range of this sys-
tem s essentlnl to narural repreduction s
evident by reference to IFig, 3, which shows
the andible frequency ranges for a number of
different sounds; this graph  dJdiffers  from
others o that it shows the “accompanying
noixe range” of sounds that tend to produnce
the {Mtusion of naturalness, These sounds in-
clude 1ip noises, key ¢licks on musiceal instru-
ments, *‘huzz” of reeds, and hissing of air.
The short. heavy portions of the line indicate
the frequency ranges thonght te convey the
“tene quality®™ of the instruments; and the
short, vertieal lines define the ranpges of
neise.  1n some cases noise and tone scemn
inseparably blended. This is a factor that
previony designers of sound amplifiers and re-
producers do Dbot seem to have taken inte
account.  Of course, in the case of radio pro-
#ram reception the point is net brought up.
since the fregiuency range of the trunsnuln'r.
operating on 200 to S50 meters, Is only 5 ke,
(new, experimental transmitters have recently
heen licensed to transmit an audio band 10
ke, wide, on three wavelengths hetow 200
meters—this ix, indeed, pood news for those
who want to enjoy high-fidelity radio pro-
prams),

The qualitative observations made on varvi-
ols souttds by a number of trained observers,
as freguency-range filters were cut into and
ot of cirenit. are summarized in Table 1;
in this tabulation, “LF.” means “lowest fun-
damentals™  1'his table, and the proviens dis-
cussion show. further, the necessity for an
amplifier and reproduceer feequency range of
40 to 15,000 cyeles, for “natural” reprodue-
tion. It ix of interest to note that the dy-
namic reproducer used in the ordinary domes-
tie radio set is seldom eapable of efficiently
reprodocing sounds lower than about 100
cyeles or higher than about G000 eycles!

Now that we have heen given a “taste™ of
what may be accomplished toward natural re-
production In audio perspective we look for-
ward to a new Jday in sound technigue. 1t

W) T
n ! |
8 . <¢{r\~'/—
20 N
g 20 \
g, | 1 ]
50| I ! r
20 IOD 1,000 10,000 20,000
FREQUENCY IN CYCLES PER SECOND

Fig. 2

Average over-all reproduction-ratio characaters
istics of the reproducer system. It departs from
uniformity only about 2.5 db. plus or minus,
between 40 and 15.000 cycles. Measurements
were made by supplying "“warbling” frequencies
to the voltage amplifier and measuring the
sound pressure in the *'listening area” of a room.
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will Le onty a maiter of time until publie
address systems, talkies, radio sets and sound
e-enforeement systems incorporate “three di-
mension sound,”

The writer extends credit to Iell Telephone
Labgratories, the Aconstical Socicty of Amer-

«. Amerivan Institute of Eleetrieal Iingi-
neers, and the Institute of Radio Engineers
for the use of muterial amd illngtrations in-
orporated in this article, which has been
written partly to describe a new development
in somul reproduction: and parely 10 show
1the Ilimitations and possibilities of existing
souml sysrems of all types.

TABLE 1

Tympani—No  importaut  frequencies
eveles.  (Drum tuned fo 96 cycles.)
tone tanze ends around 2,000 cycles.
nent drum rattle and beating noises to

000 cycles.

below 65
Actual
Promi-
around

Bass Drum—No important frequencies below 70
creles.  Actual tone range ends around 1000 |
eveles.  Prominent «drum rattle and beating |

noises 1o around 5,000 cyvcles.

Snare Drum—No important frequencies helow 100
cveles,  Actual tone consists of rattle extend-
ing to very high frequeneies,

14" Cymbals—No important frequencies below 350
cveles,  Low frequeneies prominent wlhen one
evmbal is struek with a hard stick. High
frequencies prominent when two eymbals are
clushed together.

Bass Viol—L.P. fairly impottant. slightly more on
plnekeld than on Dhowed notes. Considerable
bowing noi

Cetlo—L.¥". fairly important. Tome very rich in
harmonies.  Moderate howing noise.

Pians—I.. . unlinportant for tirst octave. 100
evele high-pass filter only slightly uoticeabie.
Upper notes practically pure tones.

Violin—L.F. important. Tone rich in harmonics.
Noises and tone hlended.

Bass Tuba—L.F. fairly important. *Pedal” notes
—fundamentals around 20 cyeles—ceontain
fewer very low frequencies than regnlar notes.
Maoderate blowing and key noises,

Trombone—I..F, not very important below 130
cveles,  Middle register has greatest harmonie
content, [nappreciable noise.

French Horn—L.F. unimportant helow 130 eyveles.
Middle register has most volume and harmon-
jes.  High register gives rather pure tones.
Harmonics least prominent of any instrument
testedl.

Trumpet—I1,.F. fairly important. Lowest register
has greatest high-frequency “blatt.””  Tones
purer at higher pitehes. Inappreciable noise.

Bass Saxophone—I.F. not very important below
00 eyeles. Highest register rather unmusical
and unpleasani.  Cousilderable blowing and
key noise.

Sassoon—L.F. fairly important. Prominent reed
noise on lower register.  Moderate key slap.

Bass Clarinet—IL.F". very imporiant. Tone goes tn
very high frequencies on upper Tegister.
Prominent reeil noise on lower register hecom-
ing blended with tone on upper register.

Claripet—I..F. very important. Medium range has
larzest harmonie content. llighest range gives
much purer {ones. Moderate blowing and
recd noises at very high frequencies.

Soprano Saxophone—L.F. very important. [Power-
ful harmonics making very harsh tone. Mod-
erute reed noise ahove 10,000 cycles, less than
that of clarinets.

Oboe—I.F. imjortant. Most ‘‘reedy” tone of all
iested.  Tone extremely rich in harmionies of
high order, especinlly middle register. Noises
blended with tone.

Flute—I.F. very important. Middle register has
most harmonics. Highest register produces
almost pure tones. Mueh blowing aml me-
chanism noise on highest register.

Piccolo-—L.I. very important. Middle range most
musical and free from mnoise. Hlighest few
notes are very powerful but are practically
pure tones. Much blowing neise and rumble
on all registers.

Footsteps—No imporfant frequencies below 100
eveles,  Iigh frequencies up to about 10.000
or 12,000 cveles required.

Handclapping—2XNo immpiortant frequencies hiclow 150

evcles, hut requires the entire audible range

on the high fiequency end. Sounds fairly
natural with 8,500 cycle cut-off.

Jingling—Bunch of 22 keys shaken on 4"

wire loop—No important frequencies Dhelow

500 evcles hut requires entire audible range

on the high-frequeney end.  Tone very un-

natural with 8,500 cycle cut-off.

Key
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We challenge you to find ANY instrument cost-
\ ing 50% or 60%, more than the Model 333
A Analyzer that will do what the 333 will do
. . . that will have the range, speed, flexi-
bility, and exclusive advantages of the
*“Free Refercnce Point System of Anal-
ysis' . . . or a tube fester that will tell
you as much as the Model 85 ... an in-
dividual leakage test between each and
every element of EVERY tube, quickly
revealing the faults of those trouble-
some tubes that test "Good"” on or-
dinary testers ... or a tube tester
approaching the value of the new
Model 35, just announced, with
such simplicity of operation, and
directly indicating "Good" and
"“Bad" tubes based on accu-
rate calibration. . . . We
confidently believe that
these are the best engi-

Dealers Net Cash neered instruments ever
Wholesale Price offered the service pro-
fession . that they

33050
39 [ are truly "Supreme
Comparison”

by

Supreme
started some-
thing when the
Model 333 Ana-
lyzer was an-
nounced .. setting
a new standard of
value and engineer-
ing perfection awaited
by the industry . . . with
the result that in a few
short months nearly 5,000
of the world's best radio
technicians discarded their
old testers in favor of Su-
preme’s new Model 333 and
"*Free Reference Point System
of Analysis” . . . No greater
tribute can be paid this instru-
ment than the enthusiasm of its
owners . . . and then the Model 85
Tube Tester . . . as radically differ-
ent from other tube testers as the
333 is different from other analyzers
... and being accorded the same re-
ception because service men know
GOOD instruments . . . the Model 85
makes available for the first time a com-
plete ANALYSIS of a tube . . . now the
announcement of the new Model 35 Tube
Tester in the lower price bracket . . . devel-
oped in close co-operation with leading tube
engineers and "tried out'’ under actual service
conditions . . . large English reading scale di-
rectly indicating the true quality of all tubes
based on transconductance emission . . . and at a
price heretofore believed impossible . . . all three
of these revolutionary instruments are now in stock at
the leading jobbers . . . see these new Supremes today
and you'll say, as have thousands of others, "There's
the equipment I've always wanted" ...

Dealers
Net Cash
Wholesale

Whelesale Price

S s 529.91

Only Supreme can improve on
\ Supreme’s achievements. Each of
these three;ins_tru?pen.ts'bearing the
“Supreme” label is worthy of the
 name; each passed the confines of
our laboratory only after defi-
nitely demonstrating Supreme

*Write us for a magazine reprint (with diagrams) Features of engineering excel-

[ iving a
technica 4

discussion and complete explanation of "Free Ref-

erence Point Sysiem of Analysis." lence, construction and per-

f—————————————— 1 formance. Here are new |
| SUPREME INSTRUMENTS CORP., ; §

433 Supreme Bldg., Greenwood, Miss. | values -- new instruments
| Please send me full particulars on | SEE YOUR th t th!

at are, more n
T | IRERER ke biete’s
ere indicate instrument or instrument

| interested in} I : NOW F_'ver S uP,em,e,
| Name | . ._by Comparison.”
| Address | \
I City State | SégBPéHE
I Jobber Preference | N
R~ A
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SHORT of it>*

The next time you replsos s
volume control . . . use &
CENTRALAB RADIOHM and
begin to take Inventory of
the "‘satisfied customers” . . ,
RESISTOR B of annular shape,
has long been the standard
type. Current  concentrates
around the INNER edge, I. a.,
the shortest path.
RESISTOR A
used in the new
Radiohm, has
the same length
path across Its
entire width
glving greater
effective areoa
for good vol-
ume control,

Your Jobber has the new 1934 Volume
ASK FOR 1T!

Control Gulde.

CENTRAL RADIO
MILWAUKER

Be sure to read the anncuncement on the
Inside Back Cover which gives important in-
formation obout the new OFFICIAL AIR
CONDITIONING SERVICE MANUAL now

being published.

LABORATORIES
WISCONSIN

.._| 3.,;.-1'.'-'} el

fe ._'-.FFJ'F‘}II Tt g )

Laboratory-Bulit
PA. Equipment

ELECTRO -DYNAMIC UNITS
CARBON AND CONDENSER
MICROPHONES « 4 8 & FT.

ALL ALUMINUM TRUMPETS
AAD EXCTERS - AIR COLUMN
o 00D souna OB LOW O K
Equipment
For Five Days RANGE THEATRE USE
Absolutely Free! Nz wmeite cor bl crice! imspec

Son of ow ennre hne of BUD
laboratory - built sound equip
ment We sugget thot you con

YOur own compuraive test
We CraUENGE you to duphcote
BUD periormance and BUD
Devenpasnny A1 Any Puicy
Wiite todoy for desceiphve
Kterature and prices and detoh
of our Fate Five Day Triat offer

BUD SPEAKLIR COD

THE POLYTONE

(Continued from page 657)

shafts passing over it are 435 per second,
then a “flute” will sound the note “A" as
long as the key is pressed and the light
reaches the photoelectric cell through the
flute wave pattern.

The number of openings in any one of the
concentrie riugs of the frequency disk when
multiplied by the number of revolutions per
second will give the musical frequency of that
particular ring. It will be obvious that ar-
rangements of the proper number of slits ro-
tated at the proper speed will thus correspond
to the chromatic scale common to keyhoard
instruments,

The method by which the player may se-
lectively cause any note to sound may be ac-
complished in geveral ways. lle may touch
the keys which open and close mechanleal
light shutters hetween a common light and
the photoclectric cell aor he may elect to have
each key light an individual lamp at each de-
sired note and tone color, The same ring of
slits or any of the rlngs may simultaneously
play any number of tone qualities. Auxiliary
stop shutters arc used to shut off tone quali-
tles not desired.

Component Parts

Right here let us retrace our steps for a
moment to explain that Polytone has the fol.
lowlng parts: (A) the lght source; (1) two
reflectors; (C) the rotating light rotor or
frequency disk previeusly described and illus-
trated in detail in Fig, 1; () an accurate
mett or opening carefully dimensioned so that
ecach opening always corresponds to the dise
tance hetween the centers of any two adja-
cent llght slits in the same ring, Under this
matt is Jocated the wave shape of the sound
it is desired to produce. These wave shapes
may be actually recorded oscillographs or
their equivalent, or they may he synthetically
produced ; (I3} a light sensitive photoelectric
cell which wilt transpose the delientely shaded
and rapidly fluctuating light impulses into
electric currents and theu in turn to sound
through the medium of the usual amplifier
and loudspeaker.

Figure 2 fillustrates a schematic arrange-
ment of the parts mentioned in the previous
paragraph together with the driving moter
and the reflectors which verticalize the light
and colteet it for the photoelectric cell,

Figure 3 represents two forms of the sta-
tionary wave ghape ar tone pattern. In prac.
tice these wave shapes may be arranged radie
ally under the light source; these wave shapes
may be of the type known to talking pictures
as variable area or variable denslty or they
may consist of nothing more than ink lines
on a bit of transparent material or again just
a few opague ribbons which are radially
grouped with vartous spacings and with either
their edge or flat sides turned toward the
light and thus produce a myriad of shadow
patterns, each in turn producing a differcnt
tone color or quality.

The variations in Palytone construction
may range all the way from a kit of parts
which the amateur may assemble into a key-
board or player type of instrument, to multi-
manual keyhoard instruments with beautiful
tone qualities not previously heard by the
human ear. What a storehouse of treasure
the amateur would find such an assembly of
ports. ‘The frequency disk and wave shapes
and perhaps a few other parts all assembled
would make a real musical instrument,

For the more ambitious instruments let us
consider what they may do. The best pipe
organ made can not actually produce sounds
resembling closely the human volce hut must
rerort to a bulky set of pipes for a poor imi-
tation. DPolytone would use an actual record-
fug of a volee and withln a few eyeles of that
recorded quality the whole keyhoard wifl re-
spond to that timbre and tone quality. With
a group of such recordiogs. of perhaps some
of the famous voices of the operatic world,
it simply requires the pulling of stops and
we have a solo, a quartet, or a grand choir of
volce qualitler with which we may conjure
into being all the heauty of the human voice
with the volume of a huge pipe organ,

Upon first thought it may appear that Poly-
tone is limited to sustained tones like thoese
of the pipe organ and the wind and reed in-
and percussion effects may be had by proper
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struments, but very heautiful plucked string
sclection of tome quality and the method of
bringing them into action and damping their
duration. Such apparently difficult tones as
a bell or chimes, bowed violins and cellos,
banjos and steel string guitars gnd mandolins,
have all heen produced on the models that
have been built. Sufficient data has been ac-
cumulated to warrant the assertlon that pi-
anos, harps, carillons and many pew instru-
mental quatities may he had,

And so I might go on but enough has heen
said to present an idea of the accomplish.
ments of this new versatile electronic unit.

(See “The Radio Organ of o Trillion Tones,™
by Arnold Lesti, in the January, 1931, {gsue of
RADIO-CRAFT, page 40323,)

ONE-TUBE LOUDSPEAKER
SET

(Continued from page 656)

the most stable and easily built sBuper-regen-
erative receivers that has as yet been de-
vised. The receiver is built around a 33 tube
which is a power pentode that requires only
2 V. of A" bLattery for filament supply, and
either D0 or 135 V., of “B" batteries. The
latter voltage, when used, will give glightly
more volume, at average results may be ob-
tained from 90 V.

Constructional Data

With the exception of the coil, which has
two windings, all other material can readily
be obtained. The coll must be especially
made by the constructor, and Is wound on a
1 in. diameter form, about 3 ins. long. The
gecandary, L1, consists of 110 turns of No.
32 enamel covered wire. The primary, L2,
or plate coll winding consists of 45 turns of
No, 36 DS wire wound below the grounded
end of the secondary. The suggested lIayout
and construction are shown in Figs, A and I%.

The following are the other parts with
given values necessary :

List of Parts

One 23 plate variable condenser, 1

One mica fixed condenser, 250 mmf.,, C2;

Two mica fixed condensers, 006-mf,, 3, C4:

One fixed condenser, 230 mmf.,, C5;

One resister, 1 meg., R1;

Oune 15 ohm rheostat, A2

Miscellaneous parts, such as 5 prong socket,
hardware, chassis base, binding posts, 3%
tube, and magnetic type loudspeaker,

Adjustment and Tuning

If the set seems to be insensitive then the
trouble is possibly due to the connections to
the coil winding L2 being reversed, 'This
winding must be 1n proper phase relationship
to L1 or else regeneration will not take place.
IFixed condenxers, '3, 4, and 5, must be
exietly as specified and mica-dielectric type
is recommended to reduce the losses and in-
congistencies that oceur in the paper type. It
is through these condensers that the super-
regenerative actlon is obtalned, A 100 mmt.
fixed condenser may be connected across the
output terminals, hut will not be necessary
in all eases, Its inclusion will be necessary
if a persistent whistle takes place—but in
some cases will also help to actually tnerease
the volume, R2 controls the volume gnd sta-
bility of the recelver, hy regulating the tila-
ment temperature of the tube. Stations are
obtained by simply tuning the wvariable con-
denser, C1,

To obtain good loudspeaker volume, a high
mpedance magnetic type loudspeaker is ree-
ommended. It should preferably he of a
“close” gap constructlon, which feature makes
the unit highly scnsitive, though it might
tend to chatter a little on extreme volume,

Ton large an antenna for this receiver
should not be used. 1t may dampen the sen-
fltivity of the set instead of increasing its
efficiency. An approximate total length of 75
feet will be found to be ideal.

In Fig. 1 are given optional coil winding
data,

A ground = not always necessary ; it should
he tried, though, Connect it to the end of L1
opposite the antenna connection (or, the june-
tion of 1.1, C1, C3 and C3).
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REVIEW

(Continued from page 651)
provided with a “thnmb drive” on the right
arm of the chair for tuning.

A dynamic speaker on a haflle is mounted
in the back of the ¢hair, A well-upholstered
back on the chair gives a box batlle effect and
prevents the oceupant of the chair from feel-
ing as if he were sitting on top of the speaker.

MODERN SET TRENDS IN EUROPE
HE INTRODUCTION of the wavelength
chauges for most of the popular hroadeast-

lug stations across “the big pond” has coused
no end of trouble with radio fans, as most of
their sets were calibrated directly with the
stntion calls or loecations. This is much more
common in Enrepe than in the U, 8, as they
seldom have more than one station in a given
city. and they identify the stations by the
city rather than the otticial call letters. Short-
wave fans who have picked up foreign sta-
tions are familiar with this faet.

The result in ehanges in wavelength has
caused n change in design of modern sets. The
one shown in Fig. € is a typicai example,
This A.C. superhet. is ealibrated in wave-
lengths, and a shallow tray is provided in
the base of the cabinet to permit station
charting. ‘Then if further changes are made
in the wavelength allotiments, it is only neces-
sary to change the station chart and not the
entire dial.

A SERVICING CONVENIENCE
CONVENIENCE that will interest Service
Men recently appgaréed in Ty BROADCAS-

TER AND WIRELESS RETAILER, an English trade
publication.

It cousists of a condenser block, for filter-
ing. bypass and other services, in which the
individuul condensers are mounted separately
in such a wayv that if one blows out or be-
comes otherwise defective, the entire block
does not have to be disearded. As shown in
Fig. 1), any one of the condensers can be
taken ont of the can and replaced, without
dissolving tar or other impregnmiing com-
pounds.

A FRENCH A.C.-D.C. SET

I'ON RUNNING through number of

IFrench magizines recently, the editor took
particolar interest in a French version of the
popular A.C.-D.C., midget receivers which have
flooded the American market. This set ap-
peared in MaCIHINES PARLANTES KT RADIO.

The appearance of the unit is shown in
Fig. E. and as you can see it differs mechan-
ically from the stereotype layount found in the
American sets. A flat seale across the lengih
of the cabiner, wirh a running pointer serves
as the tuning dial. The speaker is mounted
in the usual position at the center of the
front panel, and the set is equipped with a
tone control, a novelty of which American
ulera-mideers do not boast.

It is interesting to note that the set em-
ploys American type tubes—the 6A7, 6DG, 75,
43 and 2325, These tubes have evidently
been imported.

A NEW AF. TRANSFORMER

MATEUGR WIRELESS magazine recently con-

tained a dJdeseription of a new andio trans-
former with an unusnatly tlat characteristic
curve, A frequencey curve, plotted against db.
gain shows an almost perfectly flat character-
istic.

The transformers are made in two types.
one dexigned for parallel feed in whieh no
direct current flows through the primary, and
the other for dircet connection in the plate
circuit of the A.F., tubes. ’‘I'he nniform am-
plification is obtained by spaced layer wind-
ings impregnated wirh a non-hygrescopic ma-
terial of very low specitic inductive capicity,
and thie use of special nickel iron alley core
material of very high permeabiliry.

These transformers are available in two
types—the first for parallel feed. in which
there is no direct current flowing through the
transformer winding: and the second, for
series feed in which the direct current for the
plite bias passes through the transformer
winding. Different types of cores are used for
the two types.

RADIO-CRAFT for MAY,
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BEHIND THE FINGERS, THE PURPOSE

FiNGERs can be skilful and yet fashion nothing of prac-

tical importance. They must be guided by a purpose —a

vision of perfection, the desire to create something better.

It is such a purpose that guides the many manual
operations in the assembling of Raytheon 4-pillar Radio
Tubes. For these tubes are made by workers steeped in
the watchmaker’s tradition of precision. Even the
machines, employed in several stages of their manu-
facture, are fashioned for an express purpose —the
construction of the 4-pillar principle of support which
holds the vital elements in a Raytheon secure from

damage through vibration.

Every operation through which the raw materials
for these tubes pass, reflects that guiding purpose. The
result is a tube that performs to perfection under the
most rigorous circumstances. That is why police depart-
ments, air transportation companies, polar expeditions
and millions of set owners everywhere, use Raytheon
4-pillar Tubes and nothing else. When you put a
Raytheon 4-pillar Tube in a set, you are assured of

perfect tube performance and customer satisfaction.

RAYTHEON 4-PILLAR RADIO TUBES
R

4

i b e raat

30 E. 42nd St., New York City
445 Lake Shore Drive. Chicago

RAYTHEON PRODUCTION CORPORATION

55 Chapel St., Newton, Mass.
555 IHoward St., San Francisco
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EXACT DUPLICATE
REPLACEMENT
CONDENSERS

1

;

iesss  ACDC Midget
| Replacement
R.C.A.VlCTOR

ssit . Condensers

- Exsct luplicates of the originalx

e including physieal dimen-ions, color

--—@@-h -, and length of leads, mpncil);, 1-&;.

Higier k vol i P

RCAVICTOR  TOBT: Londenser ssare s superior

" 6487 products.

The following comdensers are ear-
ried in stock Ly all TOBE distri-

T A
Radi Wodet Mfd, Volts Fruet
adio § Mfd. » ce
GE."7589 . K40A 44 10 $1.00
RCAVietor 27,
GE K40A 55 as 75
RCA-Vietor 27
GF, L0 AR 250 155
RCA-Vietor 228
@ GE L0 | b4 175 1.60
RCA-Victor 238 10 -
350
ROSLEY *W27488 cr Rea | ¥4
LU Réavieor 120 {{* 1[0
GE K52  4-4 480 1.7
A — . KCA-Vietor 110
H GE L0 140 78
- ). Eavien 528
8 %
EMERSON Crosley Travette M » 1.10
HC. 31 - [ 25
Croalty Fiver 167 & 200 [0
Cronley Paol Trav, 6 25 (1]
——, Emernon H0A 5-b 35 s
. Lmerson 04 4-4 200 100
Ememon 20 A% w12
Emersun 250W  4-516 175 1 ~0
KADETTE Kudettn Srondard 4+ 173 1 00
A407 Kadrite Srandurd 53 EY 75
Kadetie Annd B 41010 175 210
M ) 44 EEL ST N I 1 Y
Motorols “ M12 250 ) 40
— U X Radie  Aper s 4-4-12 175 2 10
Simplex TV 20-4 195 140
ATWATER - KENT Atvoter-Kent 1850100 Ah% 150 5 50
$24955 Atuntes-Kent 18630l 8-\ 150 1 50
407 diseount to rerviceinen and

=] dealers from the alave list prices,

If your local distributor vloes not

3 carry these condensers in stoek, send
MOTOROLA

us your orler dircct along with his
48200 name. Send for free latest hulletin,
e Tobe Deutschmann
= : Corporation
CONDENSER DIVISION
APEX "620) CANTON, MASSACHUSETTS

A NEW we
AUTO REMOTE
CONTROL

Bulld your owmn  aute
valio  u<dng thi< aute
ote control, Fiis any
var. Ellminate mechani-
18] controls with back-
lagh and internal
frietlon, This tuner con-
nects to ymir  speaker-
ampllifler unle by means
of a 7 wire cable only,
The small aluminum
housing conmatns all tho
parts assoclated with the
tuning section of a
standard super.

OUTSTANDING FEATURES

Uses the new pentagrld converter tube. 1ype BAT,
Furnished complele frun shlelded lead-in to 450KC
sutpnt - transformer  (les<  tube).  Hag  illumb 1

vernfer aeroptane dial eabratedt KO. Selective.
stilve, high gain.  Completely shieldvl. (7
Mljustments made from the outside. Covers the broad-
vasl bamd.  Size only 3% x 4% x 3%. Hegular lst
SPECIAL PRICE
TO SERVICE MEN
Send a stamp to Dept, R for our pamphlet showing
different uses of this remote control,
33d AVE. and TAL.LMADGE AVE, S.E.
MINNEAPOLIS, MINN.

Rugged. Tube monnted in shock-jponf con-ir on,
nrice—$15.00.
58.50
L (Less Tube)
% DELTA RADIO MFG. CO.

PARTY TRICKS

(Continucd from page 6OH9)

metal, The Intter instruments must be taken
from their cases to work as desired. Mount
the meter in a bex with a number of gadgets
to make the entire unit more pretentious in
appearance, as shown in Fig. 4. and pnt a
new scale over the olid one enlibrated in any
dexired pumber of units, The idea is simply
to disguise the meter,

Next obtain two magnets (from old head-
phones, meters, magnetic speakers, ote.), one
stronger than the other, IMuace the stronger
of the two in your vest pocket. A little
maneuvering of the meter will show that in
one position the magnet will cause the necdie
to deflect,  The stronger the magnet, the
greater will be the deflection,

Now, armed with thix box, whieh you call
a personal mgnetism jndjcator, you ean pro.
ceed to tell yonr guexts what n wonderful
thing it Is to have this personal magunetism,
Then to demonstrate you ean show how the
needle firetnatex when the bhox ix placed near
your hindy—that Ix the yvest pocket, Of course,
simflar attempts with the other guests prove
that they do not have this wonderful gift-
that fs. with the exception of your gccomplice
who has been given the weaker of the twa
magnets,

This heax ean he carried out with much
snceeess, depending on yonr ability as an ora-
tor and whether or not there are any bright
little hoyx present who will proceed to find
the source of your magnetism.  In any event
it will provide muech merriment at the party.

The tricks and expertments mentioned here
arc only a few of the many that ean be
worked out te keep up the interest at honse
pattiex, No doubt you will be alde to think of
many new oncs or varlatlons and improve-
ments over the ones mentioned. However, the
exnmples given will gerve to illustrate what
can he done in this line,

A FUNDAMENTAL
ANALYZER

(Continwed frum page H60)
sists of the cable and plug, wirh 1ts adaptors,
the twoe composite sockets, and the fwn left-
hand columns of jacks, “Fhese jncks are
identitled by the RALA, nnmber code to make
the loeation of chrenits easy, if the operator
is familav with thix pumbering and the ar-
rangement of elements in the tube under toest,

The Hnks hetween these two sepmrate
tions ave two pateh coavds, alont 12 ins, in
Tength, terminating in plugs similar in size
and shape fo stamdard “phoene plugs, but
turned from solid brass rods, and set in short
fiber handles,  The writer has nsed regular
‘Phone plugs with the two terminals shorted
tugether. bt the special plugs are not -
enlt to make, have a much better appearane-,
and give much more positive coniact fn the
jacks, as the insulating insert in the regnlar
‘phone’ plng  sometimes  interferes with good
contact.  Stamdard test prods, terminating in
the same kind of phigs, are used to work di-
rectly from the panel into the wiring, when
Necessary,

Figure A shows the external appearance of
the finished tester, jucluding the pateh cords,
test prods, analyzer cable, and adapters, The
carrying ense allows poom for all of the ae-
cessorfes. as well as a few small tools, mak-
ing a solf-contnined serviee nnit.  Note the
absence of controls on the panel  The knab
and bushing betew  the meter face are the
zero adinster and its trimmer, the latter he-
ing arranged for adjustment ouly at long
intervals, with o serewdriver, as deseribed
later in this article, The white sheet fprm-
Ing a background for the facks is typewritten
with the titlex and punched to mateh the
Arilling of the panel. his ix shown in iz, A,
This is overlald with clear colluloid, punchred
with the same holes which results tn a clean,
noen-smearing job, eaxily read,

Flzure B showsg the wiring and the place-
ment of the batteries and the Mocking con-
denser in the ease.  The wiring job ix not

soes

| dificult, and ean be done by the poviee with

safety.  Iute to the difficulty of mounting the
condenser on the panel, it was placod in the
cagse and contact is made throngh Ings on
the edges of the panet and case. The bat-

RADIO-CRAFT
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teries  are connected through a  four-wire
ciible,  The dual potentiometer, RI1-1t3. ix
mounted dlrectly agninst the panel, and the
trimnmer R4 is mounted back about %-in, with
a Dbricket, to arrange for slotting the cnd of
the shaft and placing the bushing through
1he panel, The bracket and bushing are made
frem the frame of a telephone jack like the
anes in the aualyzer,

The Universal Meter

Fhe heart of the nniversal meter, which
inchides o prectifior, is the O-1 millinmmerer
The switching of the shunts and multipliers
and Hlocking condensers ix accotiplizhed en-
tirely by the jacks, there being nothing to do
but plug intoe the praper jacks as indicuted
an the panel. The D, jack is the common
negative conneetion for all DO, voltage and
current ranges,  The A€, jack is the can-
mon terminal fur all AC, voltage ranges, the
sime set of Jacks in the extreme right-hand
column serving the selection of voltage ranges,
hoth DGy and G0 The “Output™” jack is
used with these same Jacks for various out-
1t ranges,  Referring to Flg. A agnin, we
see the pateh cords in place for the § V. AL
range, inserted in the annlyzer section for
nweastrement of heater voltage,

The Ohmmeter

The ohmmeter section of this tester offers
two advantages ot found in most ochmmet
First, zero adjnstment without the necessity
of shorting the test prods together: aml see-
ond, the zero trimmer, which makes one zero
adjustment suffice for all thie  resisiauce
ranges.

The standard series eirenit fx used on the
O 1-meg, and 0-1 meg ranges, and the stand-
ard parallel cirenit §x nsed for the 0-1000
vhm range.  This fnsures that not more than
1T ma, of enerent is deawn from the hatteries
at any time. Moreover it is impossible ta in.
advertently leave the bhatterles connected, as
the circuits atve opened when all plugs are
withdrawn, and the case ean not he closed
with plugs in place.

To operate the ohmmoter, fusert one plug
in the “Ohms Com.” jack, which antomatienly
closes the cirenit, and the zero adjusiment
ean be made withaut shorting the fest prodgs
together, which saves a grent deal of tinmoe,
Then, if the other plug is serted in the
“1 ma.” jack, for the 0-10m0 ohm ranze, the
circuit remalns elosed and the resistor nnder
tegt i shorted acrosz the meter, When the
second plug is inserted i the “100M Ohms"
Jock, only the 4% V. battery s inelnded in

cirenit, and when the 1 Megohm™ Jack is
nsed the entire 45 V. is inchaded,  The jacks
artomatically switch in the necessary fixed

and varinble vesistance for each range,

The purpose of the varfable resistor R4 is
to make the zero adjustments of the 414 V.
and 45 V. oelrenits track. An adjnstment of
this vesistor, with a serewdriver, onee in a
very lang time, makes it possible to plug inte
the “Ohms= t'om.” fack. ax stated above, make
the necessary zero adjustment with the other
hand free, and then skip back and forth over
all three ranges at will, measuring any re-
sfxtor, from 1 ohm to 1 megohm, without hav-
ing to toneh the zero knob hotween ranges,
Thix ix a big time-aver in the popular method
af reststance analysis for which thix tester is
partientarly adaptod,

Another interesting point to netice is that
the system of multipliers i isotafed from eir-
cuit exeept when the “1.C™ or A facks
are in use.  Thus, when the ahmmeter ix in
nuse, thix set of 1 precision resistors can he
ised ax a st of vesistanee hox, for compi ri-
son and cealibeation, by plugging into the (hif-
ferent voltage jacks in the vight-hand column,

The Selective Analyzer

The two left-hand columns of jacks, in
connection with the eatle and plug, and the
tnbe xockets, furm the analyzer unit.  The
two sockets admit atl tubes now on the mar-
ket, Ineluding both types of 7T prong hases.
A& stated before, the RMOA, numbering code
is nused to label the jacks, and a working
knowledge of this code and the arrangement
of elements on the tube under test makes the
arrangement of the pateh cords for analysis
i easy matter,

Tor voltage, resistance, and most ontput
measurements, the two plugs need only he
used in the second. or right-hand coluinn of
jacks, The “reference point' is not restrieted
to any peint; it is possible to mensure be-
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Provides

Cract
Aduplicates

Here Is a Great Opportunity:

RADIO DISTRIBUTORS--SERVICEMEN
KIT OF SIX (6) TRANSFORMERS

immediate
original performance in case of
trouble in the power transformer
{the heart of the radio) in any of
more than 907 of all models—

ELECTRICALLY “otphaned” or cutrent.

AC-110-120 V., 50-60 Cy. 220-240 V., 50-60 Cy. or 115 V., 25-40 Cy.

/

of

renewal .\E ‘t - i %i

PHYSICALLY

for winning the veplaceinent trade,
movers or dead stock at any tine, and—

Universal Input Audio

Can  effirlently  feed any straight

“Multi-Tap “Output

W M'gaﬁ”

(Trade Mark)

(Patent Applled For)

Tlu- wide range of adaptanility of anly four
“*Multl-Tap**
possible thea  varjons taps
he used singly or in vomblnaiions,
rent salues can

ue dellvered to each of the

curately as by the original power unlts.

POWER TRANSFORMER

Unlversal Power Transformers is made
in these units which may
The required «

Wead< in the set with any combination af lubes, a~ a0-

from 2 t¢ 30 ols In 2 ohm steps. makes

output stage to any dynamic speaker.

ﬁmmfﬁd’ 4

FULL DIRECTIONS WITH EACH UNIT

Furnished 1n dull satin black tini.lt unless other-
atl
having Umiderwriters
now rveaulred in many locall-

wise ordeved, Al unlts are
meet  specilical s of radlos
Lahoratory approval,
ties 10 proteet

fully  shicladed,

madels

lire insurance polictes,

sevel

1eers’

Inltlal stock.  Additlonal
of auy unit

ay be had in any quantity.

THE “MULTI-TAPS" are Your SAFEST LEADER!

Small stoek Investment—al staple Items—quick I1urnovers—no ~low

YOUR PROFITS ARE FULLY PROTECTEDI

Patent applicatlon clalms now allowed Insure “MULTI-TAP'' Distributors the prafit 10 which hey
entitled—and may make ft costly for dealers in infrlngements.

'l
3 v or push-pul} thEJ ,
audio stage on either A.C, or D.C, sets, ﬂg .

The Universal primary and the tapped seﬂI\?dan'.
pos-
sible to feed practically any straight or jush-puil

g Cmnple!e set of units itlustrated packed Individlu-
d In a carten s stamd lard package for \ur‘:
stoc!

ane

Seird for *Mutti-Tap® Bulletin No. 3-D, showlng comn-
nlete data on eaclr model, and listing of 193 nodel~
uf yadies with required **Multi-Taps.*”

MAIL. THIS COUPON NOW!

! GENERAL TRANSFORMER CORP,
504 S. Throcp St., Chleago. 11k |

I'lease send frec Builetin No, 3-D of **Multh-Tap * I
Unlversals and 1ist of Radlos on which they can Le |
u~ed for veplacements,

Nume ...

Address ...

T T TR . | €1 1. R vas l

tween any two paints,  The “Chassis™ jack,
in this eolumn, is useful in measuring volt-
ages with respect to the chassi

For current nieasurement, one jack fn each
column ix used, the best procedure being to
insert the right-hand plug first, then care-
fully insert the left-hand plug, watehing the
metor for overload, as these left-hand javks
nutomatieally break the eireunit as the plug
Is fuserted. to inelude the meter in serles.

These two columns of jacks can accomplish
a number of useful purposes heside the usual
nnalysis procedures, same of them entirely be-
yond the ability of the standard type of an-
alyzer.

If the set under test supplies the proper
voltages at the tube sockets, a grid-ghift volt-
age ean be introduced in the controlegrid cir-
cuit of a tube, with the test prods, while the
mitliimmeter is inserted in the plate cirenit,
the shift i the plate current being a fune-
tion of the mutual eonductance of the tube.
This i admittedly the most reliable tube test
for general servicing,

In many instances, trinl resistors and con-
densers can be temporarily inserted while lis-
tening to the get, This ix practicable in most
caxes in AR, clretits only, as (he capaeity
hetweenl wires in the cable would unbalance
of detune RUF, elreuits.

For instance, if a grid-bins resistor is found
to be open, in a 27 tirst ALY, stage, a reploce-
ment oin be tnserted into the “Chassis™ jack
and No. 3 right-hand jack, mnking the cireuit
operative and lecating the tronble without
“pmlting®™ the chaxsis, 1f, in this same stage,
the resistor and  its bypass had shown a
dead short, indieating a defective bypass, the
trial  vesistor  and  condenser  in  patraliel
coutld be ipserted in “Chassis™ and No, H 1eft.
hand Jacks, which wonld throw the defective
parts out of circuit at the same time it in-
serted the trial parts in circuit.  This saves
a lot of time unsoldering defective parts, or
parts suspeceted as defeetive, and allows the
whaole trouble to be located, and replacements
intelllgently selected, before having to pull
the chassis, This, in turn, allows the Service

RADIO-CRAFT MAY,
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Mnn to make a set price 1o the customer
withaus having to pull the chassis in the cuse
1amer's iome ov take it to the shop to locate
the trouble,

utput measurenents can almost always be
mitde dirverly on the analyzer panel, For
instanee, let us consider the cnde of a gingle
47 output tube.  The voltage aceross the plate
load, which is the primavy of the output
transformer, ean he measured by plugging into
No. 2 ardd No, 5 right-hand jacks wlth an out-
put meter,  For siugle triode output tubes,
the output weter can e eounected hetween
plate, nsually No, 2 jack, and the “Chassis
jack. This some methad will usually give a
satisfactory reading o push-pull output tubes,

contieeting to the plate of one tobe, and
chaxsis,  For output meastnrements on the
new duat elass Botabes (79 and 19 for in-

stance) the connection wold he
plates, No. 2 and No, 0 right-hand Jacks,

An A oscillator or phonograph pickup
ean e fed to the input of the M F. channel of
a set by plugeing into chassls and grid Jacks,
If the Jeft-hand grid inck is vsed, the pormal
control-grid eirettit is dlsconnected and the
#rid fed oty by the external signal. 1f the
signat ‘generator output is fod through a con-
denser, or if for xome other reason the normal
#rid return should he vetained, the right-hand
grid jack is used. Stilt further, if an extra
stage {8 desived, or if the detector stage is de-
sired to be tested along with the andio stages,
phig in on the detector juput, and make an
amplitier out of the detector by plugzing in a
new  cathode resistor in parallel with  the
normal  hlgh-value one, throngh  “Chassis”
aml No, 3 rvight-hand jacks for most tubes,
The use of a little ingewuity will show the
Rervice JMan wmany other uses for this
“switchboard.” If extra meters are at hand,
many measurements can be made at the same
time.,  Thiz is not permissible on most an-
alyzers of conventional deslgn.

While quulity and accuracy were first con-
eideratlons in the deslgn and choice of parts
for this tester, it i+ quite cconomical 1o as-
semble, and gives about as much value for

to the two
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the Investment as posgible, And the invest-
ment is o safe one, as the principles on which
it ix hased are “tundamental’” and it can be
enxily extended to take eare of the prophe-
sied 8- and 9-prong tubes,
List of Parts

One Clavestat D38 dual potentiometer 1000

and 10,000 ohms, R1,
One Clarostat =58 potentiometer

S.000 s,

It4;

One LR.C. type 1721 metallizel resistor, 35,000
ohins, R2:

One LILC, (ype WWA precision resistor, 125

ohums, RS

H

One LILC type WWA poevision resistor, 2,085
ohims, R6:
One LRC, type WWA precisiom resistor, 0.500-

ohm, R7T;

One LILC, type
ohms, RS;

One LR, type WWI precision resislor,
ohms, RY:

One LR, type WWI irecision re
ohms, [t10;

One TIRLUC, Ww:
ohms, 11

One LRU, type WWY4 precision resistor, 17
mey,, RI2:

Three LR,(°, type WWd4 precision resistors, .23-
meg., RIS, R4, 15

One paper (nllt]nlldl'l t.mf, C:

Fonr phone jacks, tiliment control tppes

Ten phone jacks, closed-cirenit type:

Twenty-one phone jacks, open-cireiit type;

One Na-Alkl 90TWLCA analyzer plug with 8-
wire ealle, and adapters No. 974180\

HT6DRA, and HTTHRA

and §-prong composite socket

WWIH precision resistor, 4,950

5.000

stor,

40,000

precision vesistor. So000

OTHDRA,

»
Oma ‘\n-.\ld 7-prong composite socket type
477 ;
One Na-Ald control-grid clip, type 013
One phone tip jack and phone tip;
One pair test prods:
8ix or more plugs described in texts
One ¢lip on 5-ft. lead
One panel 9 x 11 ins, any suitable material ;
One carrying case.
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Build Your Own

Wheatstone Bridge
For $41.50

A simple, rugged, wide-range
Wheatstone Bridge for resist-
ance measurements. Operation
identical with best laboratory in-
struments. Sensitive, accurate.

Low cost. Kit easily assembled.

| awmplifier,

SHALLCROSS No. 630 Kit $41.50
Assembled $49.70

Built around a highly sensitive
galvanometer and Shallcross
Resistors. Range .01 ohms to
11.1 megohms. Send 6¢ in
stamps for Bulletin 630-P,

[SlHALLcross Mg, coMpany
Electiical NMeasu tng Instiuments.
and Accurale Resistoss.

COLLINGDALE, PA.

The

SHURE
TECIHNICAL
BULLETIN

is valuable in your library.

Devoted to the advancement of microphone tech-
nique, this monthly publication of Shure Iirothers
Company, Microphone Headquariers, contains
authoritative and useful information on
technical phases of broadeast and sound engincer-
ing, design data, new applications of microphones.

These back issues are available at 6¢ per copy:
No. 1 Condenser vs. Two-!luutzn Microphones

No. 2 Field Probl in Microg Mace t
Part I —Broadcasting
No. 3 Field Probl in Microph PL t

Part 2—Public Address

No. 4 Mixing Circuit Design Data

No. 5 The Microphone—An Flectric Ear. Noise
Measurcments—Binaural Tranamission

No. 6 Field Problems in Microphone Placement.
Multiple Microphone Systems

No. 7 Electro-Acoustic Measurements of Micro-
phone Performance

No. 8 High Quality Sound Reproduction. . An
Outline of Factora Affecting Fidelity

No. 9 The Truth About Microphone Response
Characteristica

No. 10 Transf ormers for Speech Input Circuits.

SHURE BROTHERS COMPANY
215 W. [Huron Street, Chicago, 111
Send me postpaid the following issues
of the SIIUR‘;:? TECHNICAL BULLETIN;
P N | . . No. 3
Ma. 5 . Ne.6 WaNOTT Lo
Mo, % .. No. 10 (6c per copy)
Enter my subscription for one year.
(Price 50¢)
I am enclosing,,,,. ¢. ., in stamps
...... money order.

NAMC, i woiwiciiin ikl Wk b
Address.
City and State. ,
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SOUNDHEAD
OPTICAL SYSTEMS

(Continued from page 664)

whatsoever of the machanisms of e¢ither sound-
head or projector head. And since it is im-
possible to describe the complete mechanicil
arrangement employed, in one article—we wil]
deal only with a disenssion and explanation
of the optical system which is, next to the
the most important unit in the
equipment.  Faulty adjustment or improper
care of this moest delicately sensitive arrange.
ment will vesult in unintelligible sound, or
muflled and distorted reproduction.

Refore gotng into detalled explanation of
the component parts and adjustment of an
optical system—a brief deseription of the
operation of this and associnted meclmnisms
will help the reader to obtain a hetter picture
of this uuit, in addition to the reasons for
the certain required routine service procedure
to obtain the highest possible efficieney from
it.  There are, in use, two methods for sound
gynchronization with motion pictures, One
the dise method, which is now practically ob-
solete, eniploys a constant speed turntable
which s coupled to the projector head, and
by means of a pickup and special starting
precautions, produces synchronized talkiex and
sound effects.  The other method I8 known as
the “sound om film”™ system, which has all of
the voice and music¢ recorded on a small width
of the film adjncent to the picture frames.
There are two types of recording in general
use at the present time, constaut width-vari-
able density (more commonly known as West-
ert  Electric  recording) which consists of
shaded lines of various thickness (gee "'.A\"—
Fig. 1), and the other variable width-constant
density (Photophone recording) which when
Inspected secems to De a facsimile of an oseil-
lograph curve (see “B"—Pig. 1), In elther
casge of recording, a definite narrow beam of
light, created by an intense light from an
“exciter lamp™ which is passed threugh an
optical Jense arrnngement so that it has the
required dimensions, Is concentrated on the
sound track of the film. A photoelectric celt
is mounted in an especially built chamber
(with the exception of a ronnd opening to
permit this light to reach the photo-cell)
behind the film.  Ax the film runs through
the sound head the shaded areas on the
sound track modulate the heam of Hght which
pass through it on its way to the photoelec-
tric cell. These light variations cause the
P.E, cell to generate corresponding electrical
fitetuntions which, In turn, are passed on to
the amplifier and then to the speakers behind
the motion picture screen.

To get proper reproduction, assuming that
the amplifier and tubes are working correctly,
it is essential that:

1. The position of the light “stit” or heam
ha centered on  the sonnd track properiy,
This is referred to as the “horizontal adjust-
ment.” The length of this beam is such that
it will clear the sprockets and the picture
frames if correctly ecentersd.  If the Huht
were to enter the sprocket holes a loud hum
would result, similar to a 60 ¢yele hum that
emanates from an A.C. battery charger. Or
tf the lizht were to enter the plcture frames,
a stiteento nojse similar to a riveting machine
would be heard.

2, The lght slit must le In an exactly
horizontal plane across the sound track, in
other words it must be at right angles to the
edue of the film, so that it is parallel with the
recording on the film (particularly Western
Elecctric type). This adjustment iz referred
to as the ‘“rotatfonal” adjustment—and is
also very Important, since if Incorrect will
cause poor reproduction.

3. The light “slit” must be as thin (narrow)
as possible, its focal point existing exaetly
(ar possible) at that point where it strikes
the film. ‘This ir referred to as the “focusing
adjustment.”” 1f the heam is out of focus, it
will be broad and cover a large area of
recorded frequencies, resulting tn poor defini-
tion and, consequently, poor reproduction,

4. The oxeiter lamp must be properly sget
in itz socket 8o that full iHumination {g ob-
tained from it. Most lamps are ‘“pre-focused”
and require only to he properly set in the
socket. Ry holding a white sheet of paper
la the fromt portion of the sound head to
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intercept the light (no film threaded in the
machine), images such as that shown in
Fig. 2 will be sean. The lamp will be set
properly when an image such as is shown
in “C” of Fig. 2 is obtained,

Of all the necessary adjustments mentioned
abeve, the one most likely to prove the most
difficult for the layman Is the one pertaining
to the focusing of the optical system.  Kince
the definition or guality of the eutput is seri-
ously affected if this system is not sct cor-
rectly, in addition to the volume being im-
paired—it is slways advisable to inspect and
service this ftem at least onee every two
weeks.  Not only does the vibration of the
machine sometimes throw the adjustment off
—but an acenmulation of oil and film cmul-
sion on the front lenses will have the offect
of considerably reducing volume. For that
reason it ix hest to make a thorough check of
this unit as often as aforementioned. remove
all lenses, then replace and make all neces-
sary adjustments, 1t should be emphasized
at this point, that not all optical systems res
quire this attention <ince some are hermetic.
ally sealed and the front and rear lenxes are
accessible for cleaning without removing the
whole unit. Whether this construetion is
preferable or not is open to argument, but
the point jg that attention should be given
to the cleanliness of all lenses that ecan be
possibly reached.  Wlhere there is no pro-
vision for adjusting the unit, it should be
cheoecked with frequency film to see that it ig
&till efficient.  Should tests show that it is
“off,” it will he found that some portion of
the lens harrel has worked lonse,

“Sound” Optical System

In Fig. 3 s diagrammatieally {llustrated a
complete optieal arrangement and portion of
the sound gate. sueh as will be found jn RCA
Photophone sound heads. A, at the top of
the carriage I8 the adjustment that regulptes
the “horizontal™ adjustment of the lght heam
on the sound track. The adjnstment shown
at "B Pig. 1, §s for “rotatiomal” adjust.
ment.  The procednre is generally facilitated
by the use of a dental mirror with magnify-
Ing characteristics, placed 8o that it inter-
c(pts the Hyeht beam on its way to the photo-
eleetrie cell, with 5,000 or 6,000 cycle fre-
queney film threaded in the sound head, The
horizontal and rotational adfustments ean he
caslly checked with this aid. even with the
film  running through both projector and
sound heads, by placing the mirror slightly
to one side of the heam so that refiected rays
are caught by it without direetly obstructing
the light, The adjustment shown at “C,”
Fig. 3. is for fecusing the light heam, This
serew is nothing more than a locking serew
to hold the lens harrel tightly In position.
Wihen this is released it is possible to move
the entire assembly back and forth. until the
correet foeal point ig obtained. Itefer to Fig.
4, for illustration on ascertaining when this
condition s reached. A piece of white paper
is placed Lefore the photoelectric coll so that
the image of the frequency film is clearly
seen on ft. Complete black and white shontd
ouly be seen when the exact focus ix obtained,
1f a great many frequency lines appear, then
the optical barrel is considerably out of ad-
Justment. The film should he run through
the sound head, at least a few feet of it, so
that it may =eat itself properly on the sprocs
kets.  If furtber motion of the film is de-
sired, especially a stow motlon se that the
adjustments in action can be checked. this
may be secured by turning the flywheet or
motor drive-gear slowly.  After this adjust-
ment fx made the locking serew shoutd e
tightened. and the adjustment checked onee
more to determine whether the rotation of
thix screw affected the position of the harrel,
Kome optical systems have an adjustable obh-
Jective lens assembly, which Is emploved for
focusing the light beam. The procedure for
adjusting thisx type is similar to the afore-
mentioned, excepting that the locking screw
is omitted. adjustment heing obtained by ro-
tating this assembly one way or the other—
until the proper Image effect is obtained on
the white sheet.

Some sound heads employ a principie of
shifting rollers above the film guide shoe for
varied geating of the filtm o that the hori-
zontal position of the light beam ¢an be
changed. In this type of sound head the sonnd
£ate generully cmploys flat springs for tension
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10 DAY TRIAL

Masterpiece I1, with its new 2B6 tubes is ready to give you the thrill

of a li
Admiral Byrd chose it for 1

is yours to try tor 10 full days .

Masterpiece 11.—Send coutpon.

MCMurdo Silver, Inc.

Chlcago, Illinois

1735 Belmont Avenue,

etime and to_show &'ou, at no risk to you, precisely why

to 570 work in the Antarctic. You can
order Masterpiece 11 with the unconditional understanding that it
. . you to be the sole judge .
money back instantly if you want it. My new book tells all nbout
this offer and gives full technical detuils of the new, improved

T I

Greatly Helps
10,000 Mile Reception

Masterpiece I1 has,
since its inception,
your  been noted for ex-
treme clarity onshort-
wave transoceanic
reception . . . the
power resulting from
absolute precision in

S —— -

1 Town

every part and cir-

shoes to hold the film tightly against the film
gnwide, These springs must not be too tight
or they will cause the film to weave, resutt-
fnr §n sprocket hole noise one instant and
vframe® noise the next. The rear spring is
wenerally made a tritle tighter tban the front
fur best results.

Conclusion

It is inadvisable to attempt these adjust-
ments if the equipment ig bheing serviced hy
an englneer representing the manufacturer.
Nor is it proper ov feasibte to attempt to per-
snade the theatre manager to discontinue such
gervice in favoer of your own. Where the the-
atre can afford to pay for such serviee they
wonld, in most cases he hetter off, since the
men  that serviee the cquipment are much
more experienced and capable, particularty in
casxes when an emergency or severe trouble

arises.  Then again, sothe equipment comple-
ments have heen sold on a lease basis, with
service covering a period up to ten years.

whieh doex not permit outside men to adjust
the equipment.  Where the serviee contract is
about to expire, and the theatre does not
expect to renew i, it wounld he advantageons
to obtain data from the projectionist ahead of
time concerning the type of equipment em-
ployed, and to secuve all other available in-
formation pessible on this equipment, so that
absolnte confidenee is felt in rezards to your
competence to serviee the equipment.

There are, of course, other important ad-
justments in sound heads that must be recke
e with, in addition to the optical systems.
However, they «do not require the study, nor
do they present the frightening, complleating
appearance to the neweconter in this field as do
adjustments outlined in this article. The ad-
justments referred to, and which may he de-
scribed in another issue, if the readers so de-
sire it, pertain to the constant speed mechan-
fsms in various sound heads, This item rates
next in importance to the optical system as
recards adjustments that are essential to ob-
taining good reproduction in *‘talkies.”
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SERVlCING THE "TALKIES"

(Continued from page 663)

or mysterlous about it, One has to know
how it works, or trace the cirenits until he
finds out—that's all. DI’reclsely the same is
trne of the switching and powering arrange-
ments of a theatre sound system, which mayx
strike the Serviee Man, when he first on-
connters them. as being as diffienlt and tronble-
some as hls own test board might scem to
gome ontsider who studied its connections for
the first time.

The projectionist will know all about the
switching and metering of his sound system,
but e may nor atways he able to trace the
conneeting wires, which often run  through
pipe conduit and tie together on connecting
blocks mounted inside of cut-out boxes.

How to Obtain Information About Any
Sound System

General information about sound equipment
wasx ontlined brietly at the beginning of this
series, and as explained before it is available
in greater detail in a numboer of text-hooks on
the snbjeet, and can be found in some elee-
trical handbooks of the useful type that de-
seribe everything from motors to door-bells,
and from vacuum tubes to lightning arresters.
Ruch books ean be found in any large public
tibrary, they can be bought through any wood
hook store, they are advertised in radio maga-
zines. Or one can write to any large pub-
lisher of technical hooks.

Detailed information is harder to obtalm,
and often must be pieced together. against a
backgroundd of genecral knowledge, by adding
the Serviee Man's observations to the prejec.
tionists’ knowledge, and calling upon certain
special sources of information, to be described,
for further detail.

These special sources include, first of all,
printed information aqrvailable in the projec-
tion reoom.
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Masterpiece 11 is now equipped with
two of the new 2B6 power tubes in
three stages of Class “A" dual push-
pull. This feature, plus a totally new
system of tone control even further
improves Masterpiece [I's already ex-
cellent signal tonoise ratio. ..and actu-
ally yields tonal possibilities utterly
unattainable with any other receiver.

1
| Send mie full technical information on Masterpiece 11

NEW POWER TUBES

GIVE 17 WATTS UNDISTORTED OUTPUT TO

MASTERPIECE 11

Admiral Byrd’s choice now gains
| even more distinction thru addition
L':# ! of sensational new audio system.

cuit, eliminating all necessity for forc-
ing tubes on even the weakest signals.
But now . . . with the 2B6 power
tubes, and the new tone control,
Masterpiece II has placed an entirely
new meaning upon brilliance and
satisfaction in long range reception.
Results are unbelievable, until you
hear them yourself.

McMurdo Silver, Inc.,
Chicago. U. 5. A.

1735 Belmont Ave.,
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Most manufacturers glve some sort of in-
struction pamphlet with their apparatux: if
the projectionist has lost it he ean abways
write for another. Some sound equipmentr
include wefring diagrams dngide the pancis.
Sometimes these panels eannot be  opened
without releagsing the safety switehes previ-
ously dexeribed. and so stopping the show,
but often a projeetionist who is familiar with
them can open them and instantly close the
safety switeh with his hand, holding it closed
while the drawlng is examined briefly, 'The
interruption will last less than a second in
such eases, and except in de luxe houses will
not he objectionable (if it doex not c¢ome at
the erisis of the plot).  Cut-out boxes con-
taining eonnection blocks sometimes are sup-
plicd with wiring drawings. or with a list of
nunibers corresponding  to  the conneetion
points, and a dexeription, beside each number,
of the wire that is fastened to the eorrespond.
ing stud. Where guch informatien is lacking,
or hax become lost. same manufacpirers will
furnish it, others will not,

There are a few hooks about sound appa-
ratius that go into conxiderable detail abount
the wiring and connections of the more coms-
mon make: and types of theatre equipment.

When all these possibie sonrees of informa-
tion have bheen exhausted, and theve still re-
main some points to eclear up. then theve is
no other resource bhut tn trace out cireuits
precisely as one would with a home-made
radio reeciver brought in for repairs. That
must he done on a Liasis of sound and thor-
ough general knowledge of what theatre
equipment is all about, If the Serviec Man
does not feel perfectly certain of his back-
pround in A.F. amplifiers, photoctectric cclls,
microphones, phonograph pickups, switeh keys,
volume control potentiometers (Ineluding tad-
der, I, T and I pads), and elementary elec-
trical theory tn general, he should improve
his hackground before tackling a sound sys-
tem or he won't know what the apparatus is
all about when he looks at it, or a drawing
of it. Assuming that background (which, as
said at the beginnlng of this series, Is as-
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See the new

4-TUBE
ALL-WAVE

in the

"h nner:i'l;s on any current, f-ny.

where—home, car, boat, farm,

:nrellun.”()nly in Inl)ur| new cata» ANY SET
og 13 this set avallable and com-

vletely deseribed, " Try gt for a0 30-DAY
days FREE. (et this catalog o

Fordson guaranteed Radios FREE TRIAL
rovk-hottom prices. Many modrls:

AC-DC; dual wave; afl-wave: 6 &

42 voll: approved Alr Cell hattery sets: consoles. Won.
derful new 6-Tube Auto Radie! Thuu-ands [

+f enthusiastie owners. .All newest fcalures. 45
Sets oM | eieeiiana.... up

Send today! New catalog sent free. Shows
what you want in radlo at amazingly low prices,
Direct and suve up ty 507,

FREE

MAKE MONEY-—Our agents without
vresous experience make real momwey
selling  Purdwon  goaranteed  Radios.

Free samples.  Wrliel

FORDSON RADIO, INC.
Dept. 5-38, Robt. Cakman Bidg.,

' :
; Oetroit, Mlch, |
| !
| |
I
|

Send me free catalog and agent’s yironiosltion.
Is not an order.)

{Thls

NAME

since 1920 The Profit Line

Replacement Volume and Tone Controls

Standard Volume and Tone Controls
with an Ad-A-Switch consisting of
wire wound (Series “W”), composi-
tion element (Series “C”)

Replacement Line Ballasts

Automatic Line Voltage Regulators

Flexible Pig Tail Resistors

Center Tap Resistors

“L” Pads, “T” Pads, Series Mixers

Clarostat Ad-A-Switch line
comprises the maximum util-
ity with minimum stock in-
vestment.

Write for New Replacement
Control Guide

ciarostat  Clarostat Mfg. Co., Inc.
Baltast 287 N. 6th St., Brookiyn. N. e,

684

kumed in the case of the readers) 1he Service
Man is faced with the job of colleeting all
the information he possibly cin from  the
sources just mentioned, and (hen using his
own eyes, hands and meters in 1he projection
reom to find out as mueh more ns he needs
to know about any particular circuit that is
causing trouble,

(In tracing trouble in a sound system you
begin by isolating the eirenit or pamel that js
cansing il ; you don't tear the whale system
apart,  The method of isolation is deseribed
later on.)

How to Service Sound Equipment

Scrvicing—a speeial function—must be dis-
tinxuished from operating—the day by day
routine, Now, these two funetions overlap,
Inspection is one detail of servicing, but it is
also a detail of operating. If the projection-
ist is accustomed to careful daily, weekly or
monthly inspection of his equipment, servie-
ing would peeessitate a seml-annmal inspecs
tion at the most. ¥ the projectionist per-
forms only a1 perfunctory daily or weekly in-
spection, weekly or monthly examination of
the equipment assume the status of g service
detall,  The same veasoning applies to re-
pairs.  1f the projectionist is aceustomed to
finding and =oldering a ¢hance loose connec-
tion, servicing ax such may be restricted to
more serjons troubles: in other thentres it
may include even veplacing a worn-ont tulne
In nearly every case, however, huprovements
to the sound equipment, addition of voltiage
control or power snpply panels, extension of
the range of frequency respomse, aned so on,
are service rather than operating maiters,

Inspection—"To be thorough, inspection is
best carrvied out with the help of a pre-ar
ranged form, covering every detail of the
apparatus  that needs  examinatian, Such
forms can be typewritten amd, if deslred,
nimeographed,  VFor “politieal” reasons. s
spection responsibilities may  advantageously
be divided with the projectionist, leaving him
the mechanieal and the Service Man the elee.
trical sections of the apparatns,

The Servive Man will find it helpful to hint-
self, helpfnl in daing a zood job and in SIWLT-
ing him headaches, to make ont an inspection
form for every soumd systemn he studies af
the time he studies it. Such a form, together
with other notes made nt the time, will avoid
possibility of confusing one theatre’s arrange-
ments with another's,

Among matters to be ascertaiued in the
course of studying any system are  correct
meter readings, and normal voltages and ep-
rents at the terminalx of the different panels.
The projectionist will know what the meters
should read. and the panel binding [osts are
affen marked, as, “750 V., line: 350 V. {ine.”
cte,  Where suell markings are not shown.
and the data is not within the knowledae of
the projectionist nor covered in drawings or
other information accompanying the system
or obtaimable from the manufacturer, a fow
test-meter readings noted down when every-
thing is operating normally will he of areat
help later on in time of trouble, and always
usefnl in the epurse of inspection,

Such rentine hut vital matters as foeusing
the exetter lamp, lining up the optieal as-
sembly, or testing take-up tension, tozether
with a host of others, cannot he covered in
detail here for Iack of space. IFull informa-
tion concerning them is available in bhooks on
the suhjeet, and the projectionist will know
about them, too.

Repair.—Tronle is isolited, then repaired,
A preliminary step of isolation is applied by
the profectiunist, which Is to examine all
meter readings and cheek all signal lamps,
Noxt, different parts of the systom are tostedd,
The theatre has two projectors. See if the
trouble appenrs on both, or is confined to
ore. I it is not so confined, it exists in
neither, bt in some part of the syvstem com-
mon to both sources of sound, 1f there are
two amplifying channels, see if the tronble
shows up on both. 1f there is one amplifying
channel, consisting of more than ane amplis
fier, jump one, if possible: it not, lsten to
the output of each with headphanes.  Such
procedure, which isolates the trouhle rapidty
and unmistakably to some one panel, or to
some one connecting line hetween panels, ap-
plies not only to complete loss of sound, but
to poor quality, to noises and hums, and even
to loss of volume if experionce makes a head-
phone search for volume useful. Howcever, if

%
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the trouble-shooter is not fambliar with whai
the volume from any one panel oughn fo e

his headphone texts may prove of deuhnful
value,

Some  troubles are isolated and Jdefined
merely by listening to them,  Many nojses

come under this category.  The experienced
ear recozuizes tlatter, sprocket-hole noise, aml
Soon. as soon as they arve heard,  The Ser-
viee Man, nntil he himself acquires more x-
prrience, will find the experieneed prujection-
ist of the greatest help in identifying many
troubles mercly by the seund of them,

The trouble having been ixolated to seme
one purt of the equipment, or to some o
connecting line, (hat part or line ix seavelowl
for the procise difficalty in just the same LN
a radio receiver or any electrical cirenit is
searched for trouble. Whercever possible, they
e jumped or replaced in advance of sueh
searcl, to save time in restoring the show,

The essentinls of thentre repairs arce gowl
general background, detailed knowledge of (lin
system under ipspection if possible (bt this
is not indispensable since it ean be acquired
in the course of trouble-shootimg, with some
saerilice of thuer, systematic and orderly pro-
cedure, aad a cool head,

It ix extremely helpful, in stndying any
sohind system, 1o plan just how to look for
and find troubles of vavions Kinds., A skole
ton trouble-shooting voutine, deawn up in ad-
vithee,  will save invaluable thue while an
adicnce is waiting, aml in every Wiy enabl
the Service Man to do a fur more competent
job.

How to Obtain Parts and Supplies

The radio man shoukl find it profitable te
sell snpplics ta the theatree, and if he js tdoing
repairs he wenst e ahle to flhid replaceinent
parts when the vepair reguires them,  Some
sonnd  systetns are so like radio apparitns
that the parts tn question, and their soumes
of supply, will e familiar at a glance to any
radio man,  Nome sanmd systems do jof o

adio-type equipment,  In such estses tubes
amd all other parts ean always e hought

from the mannfacturer of the cnipment, gl
very often, but not glways, fram independent
stppli Haw ta find the fndependent sup-
phiers?  Well, some companies advertize thar
they make this type tube, or that [Ye gear,
for such-and-such mnke xystom. ‘Their sales-
men or saleg literatire will have reached the
theatre manager and the Projectionist ;. ar,
the Tvice Man may write inguiries to 1he
apprapriate magazine, which will e alile to
direct liim to sonrees of supply.

Again, some paris, although not specifically
desizned  for such-and-sueh make of sonnd
equipment, will fit that equipment. A1l that
is necessary s to knaw the speeitientions of
the part to he replaced. The spoecilications of
all makes and types of tubes ave pubtie prop.
erty amd have been printed many times, I'he
apaeity and valtage limits of a candenser
are often printed or stamped upon its cise,
or sometines are shown on the mannfactur
er's hlue-print accompanying the : mplilier ju
which that condenser was used.  I'ran-formoer
amwl inductance specifications are less CASY tn
obfain, but it shauld always prove helpful
write to a half-dozen transformer manufiae-
mrers and ask if they ecan supply an inter-
changeable unit ; for example : to replace the
T-% attotransformer in oa Western  Fleepie
TXPe 2000 speaker impedanee-matehing panel,
The fnquiries very often will result in apueiie
ing a new sarree of sopply,  Few it iny sxound
nanufactinre nake o the parts used in
their apparatus.  The parts may bear their
mime plates, hnt wot infeequently are maile
to specification hy same well-known manuefar.
tirer of transformers, condensors, ete,  This
is true even of the largest and best-known
found systems.

Where a part is needed for emergency re.
placenment, and  the specilieations  are not
known, not marked on the part, and not
shown on any manufacturer's data, they can
always be found if the panel or box in trouble
is duplicated in the projection reom, Any
apparatus associated with oither projector of
course exists in duplicate—there are often twn
amplifying channels, and very often more than
one speaker. By applying the usual electrienl
measurements  for resistance. impedince at
1000 cycles, fruluetance, eapacity, ete., to the
duplicate part, the Rerviee Man will Know
precisely what he needs in the way of re-
placement.  But not all Service Men are

-
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eqipped to measure 1000 cycle impedance, in-
ductance or even capacity. Where the speci-
ficntions cannot be meaxured, or where no
duplicate part exists to measure (the bad
one being bnrned out or otherwise so defec-
five as to be uscless as a stamtard), there is
no remedy but to “haywire™ vepairs, and walt
for a replacement from the gystem’s mannfac
turer, or from some sonres of supply the
Servico Man has investigated and lined up
in advance of the emergencey.

1T the part needed is oue that is commonly
kept in spare stock in the theatre, suel as a
Mibe, exciting lnmp or photoclectrie eell, in-
quiry among neighboring theatves that may
have similar sonmd equipment =hanld aneover
a ospare that can perhaps be horrowed until
he regnlar replacement arrives,

tn extreme cases, it may be necessary to
install temporavily an emergency amplifier,
speaker or volnme control, matehing imped-

ances if at all possible, until replacements are

received, and this 8 one of the gZreatest ser-
vices the radic man can render a theatre,
since e Tias such equipment on hand, and no

one else in the commnnity is at all likely to
have it,

What Should the Radio Man (Zharge1

the Theatre?
What price shonkd the radio man sot on the
snppHes he sell<. or ol 1he service he renders?
1he can tind ont what the thearre has been
paxing for hoth, and what both will eos him,

and set g price safliciently low to e really
atreaetive 1o the maoager, yet high enough
to e decidedly profitable to him=elf,  In the

case of a very large pnmber of theatres he
will find this pos<ible withont any very close
fwiring ; in the eaxe of =ome he will have to
fignre and shave with greater care; he will
find a few theatrves with whiclh it will not he
profltable to deal,  Mostly, these will
ham=es in which the prejectionist has already
taken over the fnnetions herve recommended to
the Service Man, In the ease of sneh the-
anrex, the radio man is limited to the valne of
his spare parts inventory (ax belng always
availabley, and of his rest meters (which are
commanly not part of projeetion roem equip-
ment) ; oand, to the LA stoms and henring
afds which were mentioned in the previons
article ; and to the improvements in the xound
pystem mentioned helow,

Improvements in the Apparatus

Most theatres that need  line-voltage con-
trols (aud thiz includes perhaps the majorlty
of Mnerican theatres: dou't have them D many
thentres still nse storpge hatteries atd shonld
replace them: the great majority of theatres
still cannot repredinee sonnd fregnencies below
S0 or above H 000 cyeles (and many cannot
do (hat wetlr, Unless a sonnd system is very
new, there is probably resm in it for 1m.
provement, amt the manager has doubtless
e approached by salesmen or sales litera-
tmre secking to sell him improvements,  The
rdin man whe has become theoronghly fa-
miliar with sound cquipment, and who has
wonr the confidence of the manager and pro-
jertionist, can sell sueh jmprovements much

more  casilty than ean  a  cirenlar eoming
throngh the mails, or even a visiting sales
min, e will find his sonrees of supply in

the sime way he finds all sonrces of sound
sanpply —a matter covered a few paragraphs
And, beeause of the above, he must
¢ keep in snfficiently  cloge toueh with
industry to know what improvements are

thie
matters of current interest,

Existing Contracts

In mot a few theatres (not the majority,
but a fair percentager the Serviee Man may
fiml a contract areangement for service and
parts, entered into with the manufacturer of
the sound sgystem.

Anyone ean now sell parts to .Ameriean
theatres, A larger nmumber of theatres, al-
though they can luy parts from the radio
man. ave still nnder contract for service, and
will not pay twice for it. 1n the case of such
theatres,
the radio man must pay himself for any ser-
vires he may render by the profits of his
paris buxiness with the theatre,

In practice, even though a theatre is under
econtract for service, and paying for it, any-
one can service the equipment,

Many theatre chains employ sound engi-
neers for this purpese, and some do all their

be|

as mentioned earler in this sorles,l

own servicing in spite of the fact that they!
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The New Model 1RC DU AT, RESIST-
ANCE INDICATOR is one of those in-
strunients that every serviceman and
amatenr ories il lo h:mml’j to orrn. 1t
will increase your efficiency-—-make you
money by saving your time—and it will
mean bepter business by insuring bet-
ter work.

Of course you can get along without ene.  Bat
the time and effort yon waste through not haslng
may mean many times the $2.70 that the
Indivator rosls. Tt 1s a real mwney-sis-
ing investment.
Just conneet the Tndicator In lare of
ANY questionable resistor.  Move the
ball-bearing silder until proper raling

You'll Use it More

[iTEwsn

2100 ARCH STREET

1RC

FUSE
PROTECTED

The r..':|-||'l,r Indicater
protected against
burn-outs

STURDY
METAL
CASE

YOU’LL PAY FOR IT—WHETHER
YOU BUY IT OR NOT!

ts reai] fram your yoltmeler—or, if you prefer the
“ear” melhud, untll the best solume and quality
are obtaipet Hom several statlons,  You can check
all of the reslstors im a set in a jiffy.
This new TRC DUAL
Fuse Protected— {8, &iknds ixin-
CATOR is fu-c proteried. Thus. a frequem
soufce of Indlcator failures 13 climinated. the
fuse protecting  resislahee  strips  fron  damage
caused by accbdental overloads. Indicator may
also bhe used a. a calibrated rheostal, ‘arlable
resistor, potentlometer, femporary standard re-
siztor, vollaga  divider, ete.  Nold by
leading jobbers. Don‘t miss ft!

$2.70 NET TO SERVICEMEN
List $4.50

Than Any Tool in Your Kit
INTERNATIONAL RESISTANCE CO.

PHILADELPHIA, PA.

(In Canada, 74 Wellington St. W., Toronto, Ont.)

+ A NEW PRODUCT THE MAKERS OF IRC RESISTORS

PUBLIC ADDRESS

Special for May Only!

Chromium P*laled Mlerophone.,
anne.lr.m(c anl performance toy mikes Nst
ing l §%5 00, Nlze 33,7 ]
1% 0
Lists nt

EDS Desk Stand. High lus- (.}

ter Chrome Finish TR iyt

high. 6" Ring 4

Llsts at 52.45

&S

“RF'* Mlecrophone 2-Button, Heavy Duty,

shinilar in

$11 00

u

P10—C35 Amplifier,
mike and phona input.

33 Watt self contained for
Incorporated volume con-

trol A " eloctro dynamic  speaker. Heautiful
leatherette case, Size 187 x 18 x A" $
Lists at 26'00

THE ABOVE THREE ITEMS COMPLETE WITH 25 FT. OF MIKE CABLE, 8 MIKE
SPRINGS, AND TUBES, READY FOR OPERATION

speciaL NeT price $34.80
20, with order, shipped C. O. D,

Send 3c for 1934 catalogue listing hundreds of items of public address equipment

RADIO AND AMPLIFIER LABORATORIES
291 EAST 137th STREET

NEW YORK, N. Y.

1934 WHOLESALE
FREE gy ol

WholesaleMerchandisers, Inc.
626 C, Broadway - New York City

Electrical

1934
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Serd post card for catalog of NEW remarkable
Buy direct from usl 30 day

CRESTONE RADIOS.
rm-:s TRIAL mnq refunded if not u(uﬁed.
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-WEBSTER-

CHICAGO

Three-Stage
3-Watt Microphone
and Phonograph

Amplifier

TypeS A2

Provides Microphone Current
Master Gain Control
Is Completely Enclosed
SEND FOR BULLETIN!

The Webster Company

3830 WEST LAKE ST., CHICAGO, ILL.

THE WEBSTER CO. Use This Coupon
3830 W. Lake St., Chicago, I,

Gentlemen:—I am a [ ) Dealer, [ ] Serviceman,
[ 1 P.A. 8pecislist and want ail informaticr on your
SAZ Ambplifiers.

NAME o.uvissrastaassscsssossossssssstonsacionetan
Address

eere.State Liieiieseennee

RADIO/ 1934
NO SERVICEMAN DEALER

OR SET BUILDER CAN AFFORD
TO BE WITHOUT THIS BOOK

=

Send for the most
valuable book in
Radio. Packed
with quality and §
value. Lists the
most complete line
of radio replace- |
ment parts for any
service require.
ment.

Features latest
type set - building
kits, test instru-
ments, Long and
Short Wave
Radios, Sound
Systems, etc.

Write for this
Catalog today!

ALLIED RADIO CORP.,

Dept, D, $33 W. Jackson Blvd.

Chicago, 1llinois.

Please send me FREE your New 1934
Radio Book.

Name
Address

Allied\
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are paying the electrical manufacturer for
service—they pay for it, but do not use it.
Other theatre chains pay for it, use it to
some extent, and to some extent supplement
it by the cfforts of their own employees, Still
others rely upon the manufacturer entirely.*

The radio man is free (at least, if the preee-
dent of these leaders of theatre industry is
any guide) to do anything to any sound sys-
tem the manager and the projectionist will
allow him to do, regardless of other contracts.
The point is stressed here because a number
of readers have inguired about it. Such con-
tracts Hmit the Service Man only this far—
that if the theatre is already paying a service
charge he may have to compensate himself,
in part or entirely, by selllng parts. as just
said, But he should remember that these ger-
vicing contracts cxpire at some time unless
rencwed.  What the theatre people will sce
fit to do about renewing them should depend
ta a very large extent upon how much of
their contidence and respect the Nervice Man
hits won by the service he rendercd in return
for the privilege of gelling them supplies. 1n
a few theatres—less than 1065 of all Ameri-
can  theatres——contracts  existing  Hmit the
parts a theatre will buy from the Service Man
to certain ftems.

But in the majority of existing theatres
the Rervice Man will find no hindrances of
any kind whatever, if he can give the theatre
what it wants—good parts and reliable service
at smaller cost than it is accustomed to
paying.

® Among the targer theatrs chains baying for manufae-
turer service hut doing their own servicing in part or
enitrely are Iaramount, Warner, Fox and Loew.

®
"TELEPHOTOPHONE"

(Continued from page 663)

Lizght from a bright source such as a car-
bon arc running on D.. or an automabile
headlight bulb is focused upon the slit of
the light-gate. Variations in width of the
st cuuse corresponding variations in the
transmitted intensity of the Hght, The slit
is placed at the focus of another lens, or at
the focus of a parabolic mirror, so that a
narrow beam of lirht is transmitted across
space to the receiving photoelectric tube.
For moderate distances, this tuho may reccive
the light from the source without a reflector;
but for longer distances it is necessary to
collect & larger amount of the original light
beam to bring the signal strength up. The
phaoto-cell is connected to a hirh-gain A.F.
amplifier which turns the variations of feeble
current from the photo-cell into audible sig-
nals in the loudspeaker,

The author has used the gate over one
thousand fect withott any parabolic reflector
for the photo-cell. Some idea of the effective-
ness of this type of licht pate may be had
from the fact that andille signals were de-
tected at this distance by intercepting less
than one-thousandth of the original light com-
ing from the gate. With an improved optical
system and a parabolic reflector at the receive
ing end. it should not be dificult to extend
the range to several miles,

The simplicity of this type of light gate
makes it peculiarly adapted to demonstration
work, for the student cam readily see the
actual part played by the changing slit in
modifying the Hght, whereas the neon glow
tube conveys no such definite idea and shrouds
the method of comnumication in greater mys.
tery. Tor lecture room purposes, an ordinary
antomobile headlight bulbh is sufficient for
sending strong slgnals over distances of a
hundred feet, from one end of a building to
another.

The author has used sunlight for the trans.
mission of signals, focusing the light of the
fun directly on the slit of the apparatus by
means of a heliostat and lens system. The
intensity thus acquired is enormons and en-
ables one to extend the distances traversed
by the beam to great lengths. In fact, this
type of pate allows the use of far greater
intensity signals than are possible from neon
rlow tubes, with a corresponding increase in
range of this type of point-to-point communi.
cation aeross space.

(The helinstat is an instrument consisting
principally of a mirror and clockwork mechan-
ism to focus sunlight in a fixed direction).
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MORE SUMMER SALES
IN RADIO

(Continued from page GG1)

Pottstown 1'ress, which consented to print
the Q8L cards, we inserted a news item abont
the contest in the Dottstown Courier which
was to be printed the following Monday,

1 consented to work in the Jones estab-
lishment that day. During the afternoon we
distributed some fifty of the mimeographed
sheets and in the covening we handed out
fifty more. Very carefully we explained the
rules and Mr. Jones was agreeably surprised
when 1 sold a complete set of tuhes to an
old settier who ‘“liked to putter around the
radio” and thought he might have a chance
in the contest.

During the following weck we worked up
another slant on the contest. In the window
we placed an abandoned Ford pas tank with
a funnel in the funnel pipe amd a pail of
water beside it. A sign bore the words—
“You can't run your car on water! On the
opposite side of the window we showed a
radio with a very poorly construeted gerial
cutting acress the front window. Jor this
acrial we used some very corroded wire, and
a pair of insulators covered with grease and
grime.  FThe radio hore the sign “ltun rour
car on good gasoline—your radio on a wood
aerial.”

“The Aerial Makes a Difference”

A small show-card in the center of the
window hore the words;

"The Aerial makes n differcnce, Ask us.”

We mimeographed some shects that ex-
phiined how bate copper wire corrodes within
2 few months and loses considerable of its
eficiency. The statement also mentioned the
fact that a majority of aerinls had heen in-
stalled some years before and were, for the
most part, of very little value in actual reeep.
tion,

The last paragraph of this sheet read:

“Authoritirs agree that enameled copper
wire, size 14 to 12, is the Dhest to use for
a broadeast aerial.  Insulators should be of
glazed poreelain, or pyrex glass, and two
should be used at each end of the aerial.
Transposed feeder aerials, developed within
the past year. are slightly more expensive,
but are a great deal more ctlicient where
sensitivity is an important factor.

“Dauring the period of the Jones DX Con.
test, we are making a special offer to onr
friends.  Modernize your old aerial, give
your present set a boost, by installing a new
aerial.  “L" type aerinls can be installed for
as low as $2.00.  Lyach or Phllco aeriat
prices are slightly higher, If you prefer to
install your own, parts are available at our
establishment.”

Friends began to drop in after that stunt.
Our window display had attracted econsider-
able attention and onr littie explanatory
notes on aerfals were nearly exhausted by the
following Saturday. At my snggestlon Mr,
Jones posted a small bulletin hoard in the
window with notes like the following:

“J. I8, Stiles of Prospect Street Leard KI°1
—Los Angeles, Wednesday night on an At-
water-Kent,”

After a few dayg of posting these notices
we obtained a blackhoard and wrote the re-
ception noted on it in chalk.

Unfortunatety I left town—myF vacation
was oever—before the September contest ended,
However, I received a letter from Mrv. Jones
during the last of October. It read, in part.
as follows :

“Doctor Nash won the September contest,
Ilis log contained reports fromn six West Const
stations, two stations in Kalt Lake City, oue
in Idaho, one in Calgary and six rtations in
Texas, besides XER In Mexico. [ presented
him with the General Eleetrie last week bat
he wouldn't part with the old set that he
used.  Fred IHampton won the specinl prize
(a set of tubes) for the furthest stntlon re-
ported by logzing a station in Long Beach,
Cal.  Three people won gervial installations
for logring the most New York stations.

“l am more than satisfied and intend to
continue the contest indefinitely, with a grand
prize for the bhest record for the year. 1 prob-
ably will award some very high priced set
for If husiness improves as it has 1 can afford
it. In the first contest 1 sold, during the
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period, some four hundred tubes, six receivers,
and Jderry (the youngster who installed aeri-
als) was kept busy from morning to night
for the whole month and is still going strong.
We hiave replaced nearly one hundred aerials
in town, . . . [ wns competted to add a Service
Man, hired in Syracuse.”

During October Mr. Jones uncovered an-
other kink. ‘The contest that month was won
by an old farmer who lived Bix or seven miiles
from town. who used o battery meodel Grebe
sSynchrophase. Mr, Yones was a bit dismayed

at this and asked m2 what slant he could
take on this wlnning. 1 suggested selling
battery sets ro farmers—most of the farms

either make their own electricity or use kero-
sene for lightlng. As a result he sold ten
bittery receivers in the tervitory.
His ‘“reclaimed set” department
very well. A great many of the older model
sets have figured prominently in the contest
and as a result the old seis takem in trade
move rapidly. With the advent of short-
wave atiachments Mr. Jones has offered a
special prize for short-wave acknowledzements.
To ent this story short, Mr. Jones iz mak-
ing money. At the close of the year he fig-
uged his profits more than two hundred per
cent above 1932 and they're still on the up-
ward trend.  Any Service Man or radio dealer
can appreciate that item. It purely and sim-
ply indicates that what the radio business
needs is more salesmanship and less '‘order

-
VOLTAGE DOUBLING
TUBE

(Continued from page G66)

These condensers must have the same value
for minimum ripple. The information ob-
tained is only approximate because the curves
ave not perfectly straight lines, It is usually
good to Dhetrer than H%.

The filteration incident to the use of these
condeunxers (¢ and C,) is very effective. The
tolal eapacity from oéutput plus to minus {s
of course cone-lialf that of C, or C, alone, that
is if C; ami €. are 16 mf. each : in addition
to supplying a voltaze doubling eirenit they
will have an 8 mf. filter value. Condenser Cy
may or may net be used as desired. It is not
esarntial.  The output filter condenser C,
however s recommended.

Other Applications of the 2525 Tube

Fizure 2 illustrates its use as a combina-
tion power-speaker supply for A.C. and D.C.
lines. For A use, the input current is
half-wave reectified and for N.C. the plate eir-
cuits of the tube are simply used ag low-value
resisrors completing their respective circuits.
With a eonrinucus voltage applied. a con-
tinnous current will flow in these plate eir-
cuits.

Althouzh a filter system required for D.C.
alone need not he as complete in rhe way of
high values of elements it must he effective as
there is nsnally some line ripple.  While niore
than adequate for D.C. its efliciency is high,
thus requiring ne changes in the circult at
all for A.C. or D.C. use.

In some cases the plates are tied together
(see Fig. 2} and the cathodes are also tied
together using hoth plate-cathode circuits in
parallet as a half-wave rectifier. Innsmuch
ag there are several hatf-wave rectifiers hav-
ing rectifving charncteristies just ag desir-
able as the 27Z5 with but one piate and one
citthoile., we may wonder why the 1575 should
be used in this way,

The filament charaeterisries of the tube
wive us the answer. With this high volrage
filament clectrical power which would ordi-
narilv be wasted in a ‘‘cordehm’™ or power
resistor is made uszeful and the efficiency of
the set is greatly improved.

Several manufacturers have provided
switching systems so that in one operation
the eireuit in Fig, 2 may be changed into that
of Fig. 1. Having a higher voltage for A.C..
the receiver employing such o eirenit will
ustially operate mich berter on A.C.
connection is considered better tham the uni-
versal use as in Kig, I alone hecaunse full ad-
vantage is takem of the A.C. available, The
elrenit in Fig, 3 is less expeusive and entireiy
fool-proof.
RADIO-CRAFT
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NATIONAL UNION TUBES
.- excellent performance -+ give
satisfactory service-+ we make
Sull margin of profit on all
tubes sold - have satisfied
National Union wusers

Jervicemen ™

Nationa! Union policies are vital to you. ‘The objectives of National
Union, in addition to producing the finest radio tubes that science can
devise are 1o aid and assist the serviceman in building a better and more
profitable business for himself. You can’t afford 10 ignore these policies:

PROFIT: 10 Cent Higher List Prices. .. Highest profit margin on;
your tube sales.

SERVICE AIDS: Charts, Data, Information at no cest. .. Canhot
be duplicated from any other single source.

SUPERIOR QUALITY: Strict adhcrence to closer manufacturing
limits makes National Union tubes consistently superior.
FULL LIST PRICES - GOOD WILL: Sold everywhete at
full list price . . . no nced to fear customer ill-will.

FREE SHOP EQUIPMENT: Testers, Analyzers, Service
Manuals and Service Tools given with National Union tube
purchases. Alert dealers everywhere are equipping them-
selves this easy way. Don't delay, write for full details
about National Union free shop equipment

Natlonal Union Jobber Stocks Are Complete,

WALTER BIEHLE, Manager,
Perryville Electric Company.

- [

A—\'E. N.Y.C. RC-5

" NATIONAL UNION RADIO CORPORATION OF N. Y, 400 MADISON
Send me details about {ree shop equipment.

Street . cooeiviiiiiiien

State .

CitF 5.4

A New Kind of Short-Wave Radio

the SKY-RIDER

Another FIRST by the
HALLICRAFTERS

An all-wave receiver deve'opment that
makes possible the mos* dependable short-
wave raception ever known.

A new circuit employing entirely differ-
ent units and construction. OHered at
lower cost than any other modern short-
wav@ receiver.

No other receiver, regardless of
price, offers all these features:

Low-loss wave change switch, modi-
fied' band sipread, 200 !o |2 meter
tuning range divided into 4 bands,
micro-vernier tuning control, 18 %o |
ratio, dual gain controls—and many
more, all described in the new HAL-
LICRAFTERS ""SKY-RIDER'* booklet.
Write for your copy today!

SKY-RIDER Rec r,

with dynamic speak-

er and power pack, -
5 tubes. Net to

dealers and service- ; | |}

This set is NOT with. Byrd

—but it brings Little America

to Capt. Bartlett daily men, $39.95. ]
Though the HALLI- Peary's famous dash to |
CRAFTERS SKY-RIDER the Pole, in constant O P
had not been released daily touch wlth his ) 5. N
from its intensive lab. friendsatbLittle America. Q@ N gﬁs’ ]
zraf'ory ;nd Bﬁa‘:d Etun You, fo;:, can have the . o0 ‘J,S" | ]
efore the Byr xpe-  thrill of hearing Little X4 N
dition sailed, it is serv-  Amarica direct if you P‘\' G‘“\ P.\»\'\c(. Jos® n
Ing to keep Capt. Bart- own the new SKY-. A g"\ on oo n
laft, the highast rank- RIDER Short-Way 20T @ Y T p
ing survivol of Admiral Receiver. - _5\ ot ‘.\0(" ™
* "’“6"*“ i 5«.&""" I
s * Dept. A SCUE S n
- AEENNSEESEESEEEEEEERENNED
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HOW TO BUILD, TEST -= . - -
AND REPA!R 2 (Continucd from pagc 668) “ :‘ TCII 0 l/ T

RADIO
SETS

bypassing part of the signal to gvound and FOR NEXT MONTH'S FULL PAGE AD COM-
reduocing the signal input into thix cireunit, PLETELY DESCRIBING NEW TEST
in this poxition the ILIY. and LF. tubes are ACCESSORIES

u|-(-.r:|tml m_ a ‘hu.'h m-l:ntl\'.o 'l)lfl_s to ‘rmluw- A COMPLETE SYSTEMATIZED LINE OF 1M-
their amplilication. In the “ouwt” or distance proved Laboratory Sockets, Tip lacks. Connectors and
poxsition, the bins voltare is reduced. Plugs, Expanding Pressure Plugs. Jacks and Con-
nectors, Extension and Jjunetion Connectors., Test

A . { | Probs, Universal Terminal Sockets. ote.
Explanation of Range Switch New Molded Handles In three styles: Small Space.
| slde Contact and Long or Short Testing. all inter-
The rangge switch congists of eight inde- «-hmmenblol_luuh the lvol]llllecl ll'llwneiT!{m.dllﬁnn]nmling
. g X N I'ressure ugs aml Nilver 1'lated Needie I'oints,
pendent switeh sections, each section being sockets with Universal Terminals tor soldering, bind-

| provided with five cotitacts,  Only seven see- ing, plug-in ang 1ap-oft connections.
d c st uctlon tions of the eight, and only four comtacts of twhyhlu handicapped vinth a:.\ lnelnnt‘ am'llyzlr when In
R . . 3 ar sedle weo hours You ¢an easily modernize it with one of these
a ‘o on l' l the five per section are used Kits and & pair of composite sockets? Directions and

In the circult dingram these different diagrams included with all outfits.
switeh seetions are labelled 1R, 1L, 2R, ete., G

Library

including Television, Short-Wave Recelvers anu‘Auto aml for the sake of simplicity are shown in

Radios. 3 Volumes, 6x9—1177 pages, 561 iflusirations. iffere sations i » ding =h 907

This practical Library Ineludes: PRACTICAL RADIO ‘“‘fﬁ““t loc "lﬂ‘ s in ”." diagram, 'nltp(_)_u-'l WLCAD =8 = =

“the fundamental principies of Ttadlo, pmemed 1.1 an | they are all parts of the master range sw ltEl - 3- ;-ao:«s h L
nnderstandable manner. lllustrm_ml\ “ltnuuﬁkiQs \«1{41, assemhly located In the center of the chassis. Twm/, sug; GR1P
Eram e ICTETICAT R D OGS GO SR With the chassis bottomeside up and controls|| €86 ue

REDPAIR — Methiods of loratlng treuble and Teception A ! !
faults and making workmanilke repairs. Dm-us:tes nLoit]l puinting toward peu, 1R is the fromt right
ern Short-Wave Ilteceliers and Instatiation of antomobile seotion, 1L is front le nd sec-
radios fully, RADIO RECEIVING TURE—Drinciples 't‘.“"d R _,”‘“l .,”]L]“ ']“‘ ol
underlying the operation of all_vacuum tubes and their | tlon, R 18 the second richt hand section THUMB
nse In receptlon, remole comrol and precislon measure- | counting from the front of the chassis, and RELEASE

ments, . 50 on, Lock Al

ilelps you to understand modemn tyne reeeiving scts— X . .
full of consiruetion data and practical kinks for the As the range switch i rotaled in a clock-

B1-COLOR RING
msunnv LOLATES

q 5 n 0 q LARGE PRONGS
>slerhinenter—a tralnlng course for service men wise direction the foltowing cirenit changes I.OCKING , o"
10 Dlys'tl‘ru Examination are cffected. B
mypEerms Position 1. Switeh 1L grounds the aerial, %’,;?"A*
BN \cGRAW-HILL SN | | onting Any recoption, {| frsaus
- FREE EXAMlNATION COUPON | Position 2. Broadcast Band. In thix position /
= = | | switch 2R biases the short-wave oscitlator to 974DSA  975DSA  976DSA  97TDSA
g&ca‘_‘mn’:’“s't BN‘:OKW?PMPA"V INC., stop it from oscillating so that the short-wave | | goou) cap  gman 7 prong S o
Gentlemen:—Send me the new RADIO roxqmnc- l sc-g't}(m cannot cnuse interforence when re- Plug, 8-wire Cable, Plug and Socket as ghown _Llat
TION LIBRARY, all charges prepsid, for 10 days’ ceiving stations on the Dhroadcast Dband. sbove ... iiieiiierariierinnas ressieaae $6.00
}-‘rce kxamination, If satisfactory 1 will send $1. %0 Switch 1L cannects the aerial to the primary 974DSA  Latch 7 to 4 prong Adapter .. .23
i P T TR B+ | | of the TPl switen ar, connerts the | | S8R FHEL 710§ b e o 4
q A e to 8 prong Adapter .... ,25
Nome third seetion of the varlable condenser gang 977DSA Latch 7 to 7 prong large Adapter . 1,28
........................................... across the secondary of the ILF. coil. Switch | Here Is the get for t who

want the lowest poulblo sosl.
Does not have means for locking
the adapters 1o the plug but is
serciceable In every way, the
wired sdanters having the neces-
sary small base for 8tting
shielded sockets. C. G. eotud

led.
877P T- Dronz Plain-Type ‘u‘.ot

Home Address .
City and Stale

Positlon .....ivetiiiiniiniiniini, 0o bo0a ciisieeins

| condenser gang aervass 1he secondary of the
firgt-detector cail.  8|witeh 410 connects  the f
fourth section of the variable condenser gang
RC-5-3¢ | | aeross the s camdary of the broadeast oscllla-
——eme—e—=d | tor coil. Switeh 1R is open.

| 41, connects the 1ifth section of the variable |

Position 3. 185 to 78 Meter Short-Wave Band. Analyzer Plug ..,....

THE NEW In thix position switch 11, connects the nerial | 9““’ 7 '° CDron!ered o
to one of the twao primaries of the short-wave Il 973\; 1 tn 5-prong Wired 0

detector.  Switeh 3L conneets the ountput of I L1 o
o d el | | the short-wave detector to the secondary of Mﬁw 1 m_s,?f?'_"_ Wma .89
the R.F. coil. and also connects an ndjuhmblol H i MTd a5

TUBE TESTER trimmer condenser across the sccoundary of , yrowy | BTV e-ﬁp'pgn- Complete :
Read these excellent feature this coll to tume it to 1,540 ke. \\\'“('ll 4L ShOWR <. .coverina,.0. §3.60
which give complete dm“: ; — connects an adjustable trimmer across the SERVICEMEN'S REQUIREMENTS List Price
about the new Model 36 Tube secondary of the first-detector eoil to tume it 8ewire Analyzer Cable as shown nlm\e el O

Teater.
(

Direct Reading. « .50 ea.

| to 1540 ke,  Switeh 418 connects a vaviable | | 456 1-3-6-contaet Composite Socket.

-

g; rlulunl e:nduelanee tt..ﬁ. trimmer aeross the secondury of the hroad- | :g; (Lmln;opoi;ue :.;;(l;:-: 0 0 .gg ::
ne voltage regulation o BrD & oo o e Suckel..... a q 5
both Plate and Filament (:nct oscillator to t"_"_"_“ fo ]'_‘ 17.5 ke, thus 567A TA-comtact  Composite \ov.ket.. . .50 ea.
on separate A.C. meter, giving an I.F. of 177.0 ke, Switeh 11 con- 988S x-prong I'Ug as shown ahine. . eo0en,
) :lo ol;;nlm_en:e gu- t': neets an adjustable padding cirenit in sorjes ;gsgs:*"}mw' = k. s N4 e lgg e
e . 0! . 3 . et - @ Ada re.o. §.25 ea.
rot:rywitl:g"-“-rrovhronl with t,he fecondary .Of.th(‘ short-wave oscilla- 955PSC  Speaker- l'hom's Switchlhg Adapter 2.50 ea.

) for -new sockets. tor coil, thus permitting proper tracking of 5;'ee Lhage 522 Alaniln lunll nlbge n-oskAprl] 1].%:.3--
(5) Complete short test of i i : Wwav 4! ag-wan  Transwfitting Tube Socket.... 1.00 ea.
this circuit in thls short-wave baud. UX-50 Bomwatt to b e Ter. ¥ isaleal

all elements. Diode teste

cathgde leakage test. 3.50 ea.

50-7AS S, T to GU-walt Lateh Adi
Position 4. 80 to 33 Meter Short-Wave Band. | | 550X YLA i20-in-1 Tubechocker ~Adapier.. 6.00 ea.

(6) Rapid and a b A
) f“'"ﬁ"' :oﬁ::;' :,,... Tn tllxlls position switeh 11, conucets the aerial 950TR' rlIJ.II; m_n;uw;o .ullnmer for (-hf; ing ‘1o
or all tu to the second of the two primariex of the L6-14-15-25-30 volt tubes In M okt
D et b, POGCID short-wave detector coil. Switch 2L shorts h?.'.',';,';'“ Al it e R T oS .
37.50 out a portion of the secandary of the short- Rubber Handie Connectors -7\ holes .40 ea,
peaLers NET pricE B3T3 wave detector coil, thus enabling it 1o tune g:;gg;:: D [ [ Juy to. S
Sold on 10 day trlal or money refunded. to the 80 to 33 meter hand. Connections to | LR f e e e
Cirenlar on request. switches 3L, 4R. and 41, remain the same as Send 1wo .,HE,,?n ?von‘.“,’, k-
L & L ELECTRIC COMPANY | in positlon 3. tuning the KR.F. section to 1.540 | Tet ,.nnwin',c fitustrated tube socket
Dept. 8-A ke,  Switeh 1R connects a different adjust- :’ovtmmi;na_o‘f 268 .mfere:ni tubes,
r . - ata an iagrams rewiring an,
338 MADISON AVE. MEMPHIS, TENN. able padding circuit in series with the see- obsolets sct analyzer or tube chee key

and information on using the new
tubes in place of old types. jn-
clude catslog pages of all kinds of
sockets, speaker pIugs, conncctors,
wound and unwound coll forms.
coll winding data, S-W receiver

ondary of the short-wave oxecillator coil, thus
permitting proper tracking of this circult in
this short-wave haud. Switch 2R shorts out |
part of the secondary of the short-wave oseil. |
lator coll so that it will tune to wave- Feferences, elc.

SAFE Res'Sfors" lengths between 80 and 33 meters. | | sorvicoments Dlscount .o oroooeten . 35%

ount
T R U v o L T s Position 5. 33 to 14.5 Meter Short-Wave Band. On orders lmun“" to $10.60" Lisk, 0100000 d0o)
In this position switeh 11, counects the nerial ALDEN PRODUCTS CoO.
=

. throngh a tap to the second primary of the Dept. R-5._ 715 Center St.
que 1[000 "VO"‘ Insulqhon short-wave detector coll. Switch 2L, shoris BROCKTON. MmAss.
out a larger section of the secondary of the

Also patented spiral, air-cooled shnr::] wave ((liotn-cmr; coil 0 that this eireuit —— =
A PRI . :1: can be tuned from 33 to 14.5 meters.
w!ndlng,,wlth adJUStable’ Shdl,ng Connections made Ly S\Vlttheq 3L, 41, and SERVICEMEH'
clips, and full-length protective 4R remain as in positions I and 4 since three THE Hrl:'?r COMPLETE LINE
fibre guard_ All standard sizes. points on each switch are connected together, L
S\\il(;]ta :R connects a non-adjustable padiding
- - cireu n series with the secondary of the
Write fOT New Catal‘)g RC-5 short-wave oscillator cdil,  Switeh 2R shorts
TS5 Varick 8t. New York. N.Y, out another portion of the sccondary of the
short-wave oscillator ¢oil, thus pormltlm_"
ELE I m this tuncd cirenit 1o cover the 33 to 14.5 —
ol MmO | meter band. IE Washdnglen Steeel Braawlyn, N, ¥
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SHORT CUTS

(Continned from paye Gi3)
denser—necdle perfecily  stilk at maximum
seale  deflection @ sharted eondenser-——needle
kicks to zero and remins there : intermittent-
contiact or leaky condenser-  needle Kicks to
zera, then elimbx back to a fraction of the
maximum seale valne @ good condenser—needle
kicks to zero, then retnrns te a3 -seale read-
Ing (en small condensers, the needle may
only dip and then veturn to maximnm seale
reading—this will I determined mainly by
the partheular resistance valie selecred  for
. The range of meter M will depend upon
the tiube selected ) the actual reading in milli-
amperes s nothing to do with the instru-
ment in operation.

A HOME-MADE OUTPUT AND
CAPACITY METER

D. W. Pickett

N FIG. 3 is itlustrated a simple circile for
using that old DG, volumeter,  The rectifier
used by the writer was g deyv-dise nniv which
wonld not function ax a rectitier on a trickle
charger,  The meter and rectitier polarities
nmst mwateh ax indicated,

For operation its an output meter connect
the instrument across the voice coil or, hy
weans  of  adaptevs  from  plite-to-plate or
plate-to-ground, of the outpin tube cirenit.

(Experimenters may be interested to know
that the device may e connectsd aeross the
secondary of an AL transformer. the primary
of which is connected ta a 110 V. A€ sap-
ply, through a small series  comndenser, for
checking transforniers that seem to have noise
due¢ to an epen primary winding that does
not eheck open when testing with u continu-
ity tester)

To cheek condenser capacities from about
0.1 to 2.5 mf,, use the 110 YV, N7 supply
and check against a chart made by nsing con-
densers  of known capaecities; condenser C is
always in the cirenit as a safety device.

A 2 V. FIRST-DETECTOR AND
OSCILLATOR

Arthur Z. Smith

FCATUSRE the eathoade of  the is a

groumded filament, the tube has been re-
garded as not adaptable to superheterodyne
combined tivst-detector and escillator hooknps
which require a2 tfeedback  coupling  coil ins
sorted between enthede and  ground. Lone
tube manufacturer, recognlzing this, has pro.
duced o 2 V. heater-type tube, but it re-
qnires three times as mueh filawent current
nx the 32

Hlowever, the 32 enn be ased if the coupling
ceafl is o in one  filament lead, and an R
choke coil is in the other, ns shown in Fig. 4
This is siwilar to the method ns=ed by many
experimenters in adapting tilament-type tubes
to use in electron-coupled oscillators,

Tuit RGO ix a 40 qurn choke coil wound
with No. 24 1nC.C, wire on a form 2 ing, in
dig. It is not eritical, and it ig not coupled
to anything clse.  Induetanee Ll is a 20 turn
feedback coil wonnd withh No, 24 b Co wire
over the prommded end of the oseillator tank
con, L2: Bboth colls are wound on a form 2

32

SLOTTEQ FOR CONNECTION TO COUNTER
TIPS DOWN 17X 27 WOCD

WHEN NOT IN e PIECE
USE ek Va®
Y4 Bl | ROD
b
A N [+ | &’
.y
e =
WIRE Aecgo i COIL WINDING
COUNTERS | 3 M, SHAFT SLOTTED
A3 MaRKER L [""||3,|'2|'Il -!'f" T0 RECEIVE
NE a Sllas BRASS STRIP
d | Hi ON COUNTER,
wOooD {
MOUNTING
PIECE N =
RESET .
KNOB 3
— --"'fj'}l BRASS STRIP
SOLDERED 1O
-B- LOERE
B SoLpeReD END OF SHAFT

RADIO-CRAFT for MAY,

1f the circnit does not oscillate.
reverse the leads to L1, 1 the cirenit oseil
lates with an audio howl, slightly rednce the
mumber of turns in L1, or slide L1 further
froin L2 until the heowl stops,

The remainder of the cirenit elements are
canventional and are the same ar found in
many type 24 tube cirenits,  Grid-lenk opera-
tiom scemed better than bins operation. If no
R, amplilier is used, the inpnt eirenit shonld
e deuble-tuned to reduce oscillator radiation
to the antenna, and to redoce image-fregqueney
interference,

ins, in dlia,

AN EXPERIMENTERS' KNIFE

John Grummisch
11 AUTIOR has found that hy
fug” a good-quality knife as jllnst
Fig. ¢ 1t isx seldom necessary te carry any
other tool than a pair of pliers for the aver-
age rn of regquirements in radio work,
LRecommendiad (Iim«nsiuus of this knife are

as follows: 1. - 2, % in f‘., -in.
(from the In mnm" of 3t 1, HF-ino 5, 134
e s T, Y-ing: 60 Y-ino s 4,1 iu

This T-pnrpose tlml is sharpenad as follows
1, like a scerewdriver: 2, like n ~¢u-\\(ln\er
ty-in, in diameter: 3, like a knife; 5, like a
wtw ! 7, like a knife: 6, like a knife; 4, like 2
knife. The actual use of eachh =ection is
wiven alongside rhe illustration,

A HANDY COIL-TURN COUNTER
Francis $. Stebbins

ROTHER Serviee Men may we interested in

the mauner in which the writer used an
old specdometer to make a simple and effec
tive coil-turn counter, illustrated in Fig 5,

Dismautle the speedometer by removing the
framework that hotds the mileage and 5 weip
counters; the shaft that eavries these coun-
tors also supports the drive gear which s
meshed to the total mileaye connters in a1
to 1 ratio, Rolder this gear to the shaft and
1o a strip of brass to protrude throgh the
frame in order to fasten the newly-bovn coil
turn counter to the coil winder (hy means of
a glot cut in the end of the shaft hokling the
coil form, as shown in Fig. 64V the turn
connter is to he monnted on a wooden frame.
pivoted at onc end, as shown in Fig. 5B,

DEFECTIVE YOLUME CONTROLS
R. F. Lambert

IEN a person is ill the Doctor preseribes

maedicine for his patient, not as a cure, ot
as a temporary relicf. Many of us have fol-
lowed the same Iden when confronted awith g
neisy volume coutrel. It has been doctered’”
with Nujol,” “graphite™ abtained from a lead
peneil. csandpaper.” taleohol™ raly down, or
what have yon,

The majority of radio receivers cnploy wire-
wound volume control resistors, Exsnnine noisy
untts under a magnifying glass,  Generally.
the wire will e corroded or rusty, awl ar the

edres, whete contact lus heen made with the
slider arm, it will have heen worn or flat. or

miy even he cut througl.

Lxplain to your customer that cowplete res
placement of the volume control will eliminate
what otherwise will be a “call back.”

Fig. 5, left

The mechanical make.wp of the coil-winding

counter which is made from an old automobile

speedometer mileage counter. A simple hinge
couples the counter to the winding device.

Fig. D, above

The appearance of the writer’'s coll winder
made as illustrated in Fig. 5, at the left.

1934
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Crack’ Service Men
Wrote This Book
For Youl!

GETITFREE . . . learn
their short cuts to better
servicing, better profits

i
| Sylvania’s 64-page booklet “Service
| Hints” contains the pick of all the
| servicing tips and methods that hun-
| dreds of successful service men have
| sent to us. Inside dope on the spe-
cial problems of more than 200 set
| models . . . and other valuable in-
| formation.
All you do is mail the coupon below
| and we’ll send you your copy! We'll
also put your name on the mailing
list for “Sylvania News,” a free
monthly bulletin that gives additional
hints . . . keeps you up-to-date on
news of the industry . .. and tells how

your suggestions can win FREE
TUBES!
HYGRADE SYLVANIA CORP.

Makers of
SYLVANIA TUBES HYGRADE LAMPS
ELECTRONIC DEVICES
Factories
EMPORIUM, PA. ST. MARYS, PA.
SALEM, MASS. CLIFTON, N. J.

© H. S. Corp., 1934

THE SET-TESTED RADIO TUBE

- —— ——— —— — — — T S —— T ———

HYGRADE SYLVANIA CORPORATION B-10 l
Emporium, Pa. |

Pleagse send me your free booklet ‘‘Service |
Hints* and your free monthly Service Bulletin. |

NAME ooovooooreeooooosroee oo esreeereeorsssseseeeenns |

ADDRESS S I
CITY oo STATE )
S |
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Check Shorts!

RADOLEK'S
“Build It Yourself”
New A.C. Tube

Short Checker

Neon Bulb

To tube Socket pins

@ For 4, 5, 6 and 7 prong tubes
@ Catches all Interelement Shorts

Essential Parts Suppiied by Radolek: 1—Tapped
1’hoke. 1—Speclal Varlable l(eslslor. 1—Neon liulb,
1—4, 5, 6 Hole Tube Socket, 7,7 Dbusi Seven
Socket, 1-~Neon EKulb Nocket, md Plans for Bulld-

ing. Regular Value of I'arts $4.55.
YOUR SPECIAL PRICE.............coviinen $4.00

TFheory: A shorted Tube Element wlll cause a cir-
culating current ln one portlon of the tapped choke
which acts as an Auto-Transformer. changing its hn-
pedance from that which balanced the Varlable Re-
sistor to a negligible quanthy, thus causing a high
voltage across the Neon Lulb—indicating a shorted
tube.

RADIO DEALERS AND SERVICEMEN: Write for

your copy of ihe New 1831 KRADOLEK PROFIT
GUIDE! Kindly enclose your business card or use

your letterhead when requesting our Catalog,

he Radolek Co.

DEPT. 137 601 W. RANDOLF
CHICAGO, ILL.

Try this FORMULA

‘vlll-:.\' you design or bulld that new Set Analyzer,
Decade Box, lridge, Ohmmeter or High Ite-
slatance \'ol!qu_ler_'_why not try lhls FORMULA:

- PwwR

LC
When Q equals QUALITY and A equals ACCURACY
MD equals MODERN DESIGN and LC equals LOW
("OST and LAST COST then PWWR is always PRE-
CISION WILRE WOUND RESISTORS.
RESISTANCE RANGE: .25 Ohm to | Megohm

TYPE “F" TYPE D"
Normal Rat- Normal Rat-
1ng 1 Watt* ing 1% Watt
Maximum Maximum
ength 1" Length %™
Maximum Maximum
Diameter Dlameter
2
Length of Length of
Leads 1%* Leads 1%*
Furnished Furnished
with No. 18 with No. 18
Tinned Tinned
Copper Copper
Leads. Leads.

Free Booklets and Price List
Preelsion Custom Bullt Wire Wound
Reslstors, Mig. by
PRECISION RESISTOR CO.

334 Badger Ave. Newark, N. J.

UNIVERSAL

2-Button $15.00
Hand-Mike List

Maximum volums. minimum hiss,
eclentifically damped. Truly ns-
lt)m'al tone. No dellca.te parts to
°
tr;mmlttlnl or home ncordlnl
New catalof rovers twelre models
trom $5.00 up.

UNIVERSAL MICROPHONE

COMPANY, Ltd.

424 warren Lane
Inglewood, Calit.

U.B.A.
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SHORT WAVE
CONVERTER

{Continucd from page GG2)
ployed as a vernier for increasing the volume
or sensitivity. It does not function as a vol-
ume control, since a volume control is in-
cluded in the design of this instrument, but

rather as a paddiog or trimming condenser. |

for finer adjustment.
The output of this set connects to the aerial
and ground terminals of e¢ither T.ILF. or
superheterodyne receivers through i coupling
condenser in the plate clircuit of the conver-
ter’'s output tube. 'This coupling condenser
ix employed for iseolnting the plate voltage
from the antennn coil of the receiver to pre-
vont any consequent damage that may oeccur
if this high voltage were to go
The antenna, which ordinarily
the antenna post on the receiver, is connected
instead to the converter. A common ground
is employed for both receiver and converter,
An antenna condenser is included in the aerial
circuit of the converter for the purpose of
adapting the regular broadeast antenna to
short waves,
selectivity of the unit somewhat.

The converter. as shown in IMig.
oniy on alternating current. FEither a HZ3 or
R0 type tube is employed as the rectifier.

up the 110 V. A.C. to the required high volt-
age necessary for the plates of the variotis |
tubes.

A front view illustrating the panel layout
is seen in Fig. A, 'The parts Iayout for the
chassis hase can be seen in Fig. B. It is sug-
gested that this layout be adhered to—since
it has been ascertained that shorter wiring

leads. an essentinl requisite for maximum
efficiency on short-wave work. are possible
with this plan of locating parts. A special

I.¥. transformer is employed, and can be scen
located between two tubes in Fig. I, The
padding or trimmer condenser for this unit is
mounted on top where it is accessible for ad-
justment. Layout of parts underneath the
chassis and wiring are shown in Fig. C.

List of Parts
One metal chassis and cabinet ;
One slow-motion tuning dial:
One 2-gang special 8.W. condenger (6 plates—
each unit) ;

Two 6 prong sockets ; |

One 5 prong socket ;

One 4 prong socket |

Three tube shields:

One speclal power transformer:

Two R mf, dry electrolytic condensers;
Two 100 mmf. equalizing condensers ;|
One 140 mmf. variable condenser ;

One gpecial LE. coil shielded :

One ,2-meg. volume control and switch;
One 1, mf. condenser ;

Two .1-mf. condensers;

One .01-mf. condenser

One B.B.L. speetal 8.W, coil unit with switch ;
Three Eby binding posts

One filter choke (PP'owertest) ;

One A.(°, cable and plug;

Four knobs :

Two screen-grid clips ;

One "0 000 ohm resistor, 1 W,

One 25,000 phm resistor, 1 \' 5
Two 10,600 ohim registors. “.
One 300 ohm resistor, 5 “'.C

One Powertest special R.F, choke
One type 56 tube;

Two type 58 tubes:

One type 80 tube;

One kit of assorted hardware.

The number of stations that may be re-
celved. while augmented considerably by this
efficient converter. is also dependent upon the |
efficiency of the receiver into which it works, |
This is only to be expected since furtherl
amplification (which oceurs in the receiver's
stages) is contingent upon the number of
stages of amplification that the receiver em-
ploys. ITowever, with an average set it should
be possible to receive all short-wave transmis.
sion from 15 to 200 meters in this country,
although the model deacribed and illustrated
in these pages has received many fnroia:n
short-wave signals. including VE 3 R 2850
meters.  Winnipeg, Manitoba ; I*YA——_‘..G
meters.  Pontoise, France; 31.5 meters—
Daventry, England; and DJC—49,8 meters.
Berlin, Germany, !

RADIO-CRAFT
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through it. |
connects to |

It also serves to improve the |
1. operates |

A
power transformer is also used for stepping |

now FREE

48.Page Supplement

to the Auto-Radio
Service Manual!

To everyone who now purchases the OFFICIAL AUTO-
RADIO SERVICE MANUAL this big 43-page Supplement
is jasued FREE, Practically all of the latest sets, to-
wether with servicing information will be found in these
new pages, The new Nubplement dues not Increase the
eost of the book to you, but glres you an Auto-Radle
Nervlee Manual that 1s rlght up-to-tbe-mlnhute with
service notes,

If you are overlookIng serviein® auto radios. then you're
mlssing a great desl of business. The auto-radlo busi-
ness had its greatest boom last summer and thousands of
sets were sold. Iy this time many of the.e same sets
renuire servieing and with hundreds of them right in
your own contmunity, you ¢an build up a good auto-radlo
servicing business, In a short time you can easily add
25% or more to Your regular servicing business.

Service Manual

3 E‘.'ml.plel:e Dire-

."’mt-:lm:-]:-l]e Hadio Receiv

. Fusll Inztallation snd

Trouble Shooting Guide

The
Copy

$2.50

‘The OFFICIAL AUTO0-RADIO SERVICE MANUAL de-

voted exclusively to aute-radio seriice
srhematlc diagrams, chassia layouts, mounting instruc-
tlons. and trouble shooting hints on ail 1933 and inahy
older model auto-radio recelvers. This Manual contalns
u “'gold-mine’* of information.

List of Sets Covered in the Manual

Atwater Kent Mfg. Co. Chas. Hoodwin Company
Autocrat Radlo Company Montgomery Ward & Co.
Carter Genemotor Corp. Natlonal Co., Inc.

Chevrolet Motor Company Philco Radlo & Tel Corp.
Crosley Radlo Corn. Plerce-Alro. Ine.

Delco Applance Corp Premier Electric Co.
FEmerson Electric \H’E Co. RCA-Victor Co.. Inc.
Federated Purchaser. 1ne. Sentinel Radlo CofD.

Fada Radio & Elec. Corp. Sparks-Withington Corp.
Ford-Majestic Stewart Radlo & Tel. Corp.
Franklin Radle Corp. United Amer, Bosch Corp.
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AN A.C.—D.C. BOOSTER
PRE-AMPLIFIER

(Continued from page 667)

ticched ddirectly to the input post of this pre-
amplifier and the ontput signal (which of
course has been pre-amplitiedr is then fed inte
the input binding posts of any conventional
A amplitier.

In the ease of employing thig device in
conjunction with a radio receiver, the detec-
tor plate ontpnt is fed into the input of this
booster, and it ontpnt is then fed into the
power output stage of the radio recejiver, The
ouly oceasion whervein this hooster will e em-
ployed with a radio receiver is with an ex-
ternal input deviee, such as a phone, pickup
or microphone, as the AP, systems of most
dio receivers ate not designed to properly
amplify  suelr external jopur  devices,  The
nse of modern tubes in the RIS, eirenits of
radio receivers has made possible the produce-
tion of larger detector output signals, which
has aceordingly caused the elimination of 1
or 2 stages of AL, amplilication, heretofore
nee ry in ovder to reproduce radio hroad-
cast signals to full intensity.

Ly employing this deviee with such a res
ceiver, auy phono, pickup or microphone is
connected, as stated hefore, direetly to the in-
put posts and lts two high zain ALF. stages
build up a powerful ¢ignal which when fed
into the power output tube of the recelver
preper is more than sufficient to produce
nximmn undistorted output up to the full
rating of the power tuhe employed, even
theugh the input signils emanate from a very
weak input device, such as a erystal miero-
phone or velocity ribbon microphone,

The Unit

Up to the present time, practically all pre.
amplitiers in use were battery operated, This
made them not only relatively large, heavy
aml eoxtly, mt alseo quite unrelinble,  They
wore usnally intended for limited applications
sml required continnous attention as to the
proper filament voltage adjnstment and condi-
tion of the batteries, rendering their upkeep
quite expensive,

With the advent of the D.C.-AC, reetifier
systems, such as described by the aunthor in
the July, 10933, and the Mareh, 1934, issues
of Ramo-UnafT, it became possible to con-
struct  this pre-amplifier with  self-contained
power pack. Heretofore, the only alternative
to the battery hox was a power transformer.
whose electromagnetic  flekl  introduced a
strong A.C, companent into some of the pre-
amplifier components, and usually even strate-
gie placement af parts or heavy shiclding of
entinl unite was not effectlve enough
snt this hom, unless, of eourse, n sepa-
rate external power pick was employed. The
pre-amplitior and  gelf-contained  power pack
degeribed here measures only 6% x 6% x 6
ins. high, and weighs 93 pounds., It may bhe
1ted direetly from any 25-G0 eycle A.C.,
b.C. 103120V, line or from any 220-240
.G, oor A, power line by means of a 385
ohm 33 W, geries resistor, the total power
consnuption at 115 volts heing only 33 wuatts,
It employs two 37 heater type tubes, which
are practically independent of line voltage
fletnations, It is provided with a universal
input transfermer, 11, having the following
primary impedanees: 200-200 ohms {(or 100-
100 ohms) for any double butten or for one
o two single button earhon microphones, and
67, 200, S04, 2000, 5,000 ohms, which covers
practieally alt impedances of various input
sonrees commaouly utitized.

Should a pair of earphones be placed across
the corvesponding  winding on  the output
transformer, T2, the pre-amplificr may he em-
pleved as n “detecto-phone”  to  listen to
what is geing on In another room, cellar, of-
fice, gavage, ete.  The microphones and low
impedance earphones may bhe placed many
Imndred feet away from the amplitier and in-
terconnected with ordinary bell wlre without
introducing appreciable distortion or losses,

Tn a similar manner one or two mlicro-
phones anid earphones (or magnetic units)
may be nsed at the same time and sitmultane-
ous conversations carried on. In other words
it constitutes In reality an inter-office com-
munication system, and if each set of ear-
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phones (or magnetic units) and corresponding
microphone are equipped with D.P.8,T. togule
switehes an unlimited number of them may be
connected to such a system, and then any one
or two of them may be cut in and out at
will, ‘This amplitier constitutes also an ex-
cellent hearing aid for those hard of hearing;
the only accessories reqnired are the usual
carpiece and any microphone.

It is Interesting to note that many Service
Men who could not get much sound out of a
loudspeaker on microphone work, thought at
one time or another that he required a more
powerful amplifier, when all he needed was a
“hooster” sueh as this pre-amplifier. This unit
will build up the eleetrienl voltages generated
by practically any device to a sufficient ex-
tent to permit full loudspeaker output to he
deliversd by the amplifier used in conjunction
with it, Among sueh input sources ave the
rilhon, velocity, carbon, dynamie, erystal and
condenser mierophones, any type of photoelec-
tric cell, an all-purpose or telephone trans-
niis<jon line, the erystal and other low voltage
oufput phone, pickups of various impedances,
It further permits the use of multiple volume
controls, mixer cirenits, control hoxes and at-
tenuator systems op other loss ineurving de-
vices, ag it will build up the volipge available
to sueh a high degree as to make their use
with low gain amplifiers possible, Thix means
that it will make a highly eflicient 4 or 3
stage high-zain unit out of any low-zain am-
plifier.

It might be well to point out here that
thoxe who had to put up with the continuous

and  disagrecable background  and  hissing
noises genperated by carbon microphones will
find in 1hig “hooster™ a new deal,” ju that

ft will permit them to suceessfully use other
microplones that not only are free of all
noises produeed by carbon granules but have
ag a rule a much wider and more even fre-
quency response,

All the input signals just referred to are
now fod into the universal input transformer,
T1, the secondary winding of which is con-
neeted to a sevies R choke, RIFC, and a
small bypass condenser, ¢t (hoth conlained
in the casing of T1) to prevent Interference
by IL,P, signals and disturbances with  ve-
sultant  tube  rectification amd amplifieation,
This RN choke is conneeted through a 5-
neg, potentiometer, RS, to the geid of the
tirst tube V1, The shield of this input
triatsformer houwses also g 1-mf, coupling
condenser C2 for connection to high imped-
anee juput sourees, such ax a ersstal micro-
pltone, erystal pickup, and  high impedanee
secontdary  windings of any  other external
nittelling transformers,  The plate eirenit of
V1 is resistance-capacity coupled to V2, Two
watt resistors are emuployed in their cathode,
grid and plate cirenits, and the condensers in
their eathode circuits are 1 mf. paper con-
densers,

The second tube, V2, has an output trans-
former T2 in its plate clreult with secondary
windings of 15,000 to S00, 200 and 67 ohms.
This last wimding of 67 ohms permits perfect
matching of two additional 200 ohm output
Hres (three in all) to a common input wind-
ing of 200 ohms, which latter is the most
common input impedance encountered in 1%\,
work today, The two AF. amplitter tubes
as well as the rectifier tnbe, V3, have their

e
aq

filaments pliced in sories with a Hne hallast |

reristor R7. which is incorporated In the line
cord,  FThix Dbeing practically the only heat
dissipating source hesides the tubes them-
sebves, which are of convse placed an the top
of the chassis, the hottom of the chassis hous-
ing the various filter and bypass eondensers
remains abzolutely cool. This isa very impor-
tant consideration when continuous suceessful
operation is deslred. and is only foo often
negleeted in universally powered modern re-
ceivers and amplitiers,

Although only half-wave rectifieation is em-
ployed, absolutely humproof and neiseless op-
erntion ix obtained, dwe mailnly to the fact
that the totnl current rectifed and fitiored is
only about 5 ma. The first tube, V1, draws
only a fraection of a milliampere plate cur-
rent, while the second tube. V2, hag a normal
plate current of 3 ma.  Under these operating
conditions, the tubes may be expected to last
indeflnitely.

Another important reason for the total
absence of hum and noise from the amplinier
output is the fact that the inpnt and output
transformers are heavily shielded and sepa-
rated from the rest of the awmplitler circuits,
being housed in thick metal castings, and
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EFORE you buy any
radio. write for LEg new
FREE Mldwest catalog
+ 1 2 Drinted in four colors, It
has helped Vhousands of satls-
fled customers save from 1/3
to 12 on their radios iy
buving cirect from the Midwest
Laboralarles.  You, too, tay
make a positive saving of from ,
30% to 50% by huying a Mid
west li-Tube Super Del.uxe oiT
ALL-WAVE radio at sensa- . 5 -
Ljnnnll\ It;w d![{]ert-{r;)lmvln-
oratory priess. They bring in
broadeasts from stations 10,000 (1ess tubes)
mliles and more away . and glve com-
plete wave length coverage of 9 10 2,000
meters (33 megoryeles to 1 K¢
These bigger, hetter, more powerful!
clearer toned, super-selective radios
have FIVE distinct wave bands: Ultra-
short, short, medlutm, broadeast and
long putting the whole world of
radin at your finger tips. XNow, listen
inon all U. X programs . , . Canadian, police, ama~
teur, commercial, alrplane, and ship broadrasta.

30 Days’ FREE Trial

Try thls Mldwest radlo for 30 days before you decide,
New [four-color catalog pictures a complete line of
beautiful, artistic consoles and chuassts. See for yours
sell the 40 new 1934 features that insure amazing per-
formance. These features inelude Automatle Select-Os
Bamdh, Amplified Automatie Volume Control, 16 New
Type Tubes, Ralanced ["nit Superheterodyne Cjreuit,
Automatle Tone Compensation, 289 Tuned Clrculls, 7
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Laboratorles—you get 30 days FREE
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Convenient

PRINCIPLES
of RADIO

With a Section on Television
By KEITH HENNEY

Associate Editor of “Electronics’

491 pages. 5V x 7%. $3.50.

This widely accepted book has been completely
rewritten and a large amount of new material
has been added, including short-wave receiver
design; police two-way systems; iron core r.f.
compenents; practical facsimile; cathode ray
technique; technical status of television; indus-
trial applications of tubes. Written in language
simple and easy to understand, in ‘‘non-mathe-
matical treatment.” this book leaves out noth.
ing that is worthwhile in radio.

JOHN WILEY AND SONS, Inc.,
440 Fourth Avenue, New York.

Gentlemen: I'lea~e send me Henney's “'Principles of
Radlio” for ten days’ approval. I agreg to temit the
price of the book ($3.50) within ten days or rcturn
1t postpaid.

Name

T R T
AAAress sesseccinccasivsensocsessisarrntnssaaronce
Position .
Employed by...e0ert0reerieroossteccactances NC-534

A new SERVICE TECHNIQUE!

ALPHABETICALLY INDEXED
RADIO SERVICE NOTES

We have expertly prepared In alphanetical arrange-
ment and carefully indexed. specialists’ service notes
which Rive pertinent facty about sizty-five different
standard receivers. This material. comveniently ar-
ranged with dlagrams, enahles you to quickly select
fron your files. cards whichl tell how to correet in-
tennlttent  Feception, bum, dlstortion, oscillation,
superheterndyne allgnnlent, speaker trouble, cross
modulation, balancing, power pack fallures, poor DX
recsbition and dozens of other common radlo faults.
ur Consultatlon Bureau gives you FREE suthori-
(ative informatlon of all radlo service problems, In
adiitlon, it provides for sales promotional Ideas, ad-
vertising—everything to make the servicing business

profitable.
For eompiete details about
Notes,'’ wr today
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these *‘Indexed Serviee
for ¢ireular RC-5.

Capitol Radio Researeh Laboratories. Ine.
711 Barr Building Washington, D. C,

the
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a revelation in
ALL-WAVE recepuion
will be announced

SHORTLY
Write for preliminary tech-
nical details and price of
this FINE 12-tube receiver.
PIONEER SOUND
LABORATORIES

135 Liberty St.
New York, N. Y.

CONCOURSE

Dry Electrolytic
Wax Paper
“Peewee’ Paper Tubular

CONDENSERS

389.409 WALES AVENUE, NEW YORK
Write for 1934 Catalog
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| that all ipput as well as the eathode and the
| commont return cotmections of the tirst tube,
V1, are all eithey very short, shiclded ot are
nde out of heavy bushar wires,  Note also
that althounzh the common input and eutput
windings of the amplifier are connected to
chas and should he gronnded, they are in
themsclves,  isolated  from the rest of the
amplitier civeuit,  Phis is necessary to pre-
vent hume and weise picknp. Both amplitier

l tubes are mounted on double spring sockets

to remder thenr pon-microphonie and all con-
to them are made in spring  like
Otherwise the slightest vibration of
the amplitier would e transmitted to the
tube clements themselves, and he amplitied
as an awlio bowl and a consequent disturh-
ance,

AL component parts are consistently identi-
fied on the sehematie dingram, Fig. 1, the
feont and bottom views, Migs, A and B, and
Lixt of 'nrts 1o enable suyone to biild this
pre-amplitier in a simple and foolproof maunuer.

nectioms
fashion.,

List of Parts
One Coast-to-Const drilled chassis 63 x 6%

| X 2% ins. with a bottom plate
One ltemi 1 universal input transformer,
type - I, TL:

former, type D-I580N, T2

Oue Remington filter choke, 30 hy,, H00 ohms,
S0 s, Ch, g

One 'olymet 250 punf, wica condenser, 15

Two Polymet ,Lamf, 300V, tubnlar condensers,
2, 06

Three Polymet 1 mf, 300V, tabular condens:
ers, €5, U4, 7

One Polywiet 8 mf,
denser, U6

One Polymet dnal 16 wf, 175 ¥V, electrolytic
collenser, CN) €93

one Cenrralabh 10000 ohnt, 2 W, reslstor, 1

une Centealalh (20-mew, 2 W, 1

Oue tCentralah oo ohn Ya-W

one Centrealah JS-meg, 20,

One Centralab W ohim, 2W, resistor, RS

Oone Centralab (25-mew,, 14 -W, resistor, RG

One Hue cord amd plug with 265 ol 25 W,
ballast resistor, RY:

me Centralab JH-meg, tapered potentiometer.
TR

Two o prong double spring sockets @

(e single-pole single-throw  toggsle  switeh,
Nwl

Miscellaneons

1 wire, ete,

175V, clectrolytic con-

moeunting  steips,  hardware,

"WIRE-LESS" P.A.
INSTALLATIONS

(Continved from payc GG7)

{3) gelhool cull and P, systems,

The methods these systems employ are de-
seribed i greater detail as follows @

(1) TRAVELING THEATRE DALLVIIOO SERVICE,
In the Uuited States there ave nearly 1000
teaveling shows, graaps of ‘Thespinns, whe
avel from plaece to plaecs, ontertalning the
pepalace as they go, These tronpes, some of
them, constitate part of (he larger cirenses,
while the wmadority of the shows operate quite
independently of other orsanizations,  In mosi
cases, they arve continually in need of eqaip-
ment suitatde for Inter-communication, publie
address, saund ve-inforcement, and hallyhoo,

since. as previously described, poitit-to-point
operation is abtained mervely by plugging the
transmitter and  rveceiver inte & canvenient
Heht socket, it ix seen that an inter-communi-
cation =erviee for use in thetheatre or be-
tween two poings one Cthe lot™ Is avallable at
a montent’s notice,  Varions sound effects and
anneuncements may he made to the mudience
or assemblage by placing the receiving unit at
any conveiient point (for instance, on the
stage) and operating the transmitter wherever
the somnd effects or specch conveniently origl-
nate,

Further, if it is desired (o use the receiving
it for purposes of sotind re-inforcement, it s
only necessary to place the transmiltting unit
at the pliee of action, In this manner, too, it
becontes convenient to address andiences De-
vond the capacity  (about 500 peopler of 2
simgle recdiver nsed for pnbte address,

In nearly every Instance, these traveling

R A
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One Remington universal plate 1o line trans-

E [ 4
Kee of One

- orMore of [These
| Popurlar Short Wave Books

Hero's money put right into your pocket—hers's a sav-
| tng you never Rave a thought to. You get sbsolutely
FRREE any one or mors of the regular 25¢ snd 50c short
wave books with a year's subscription to SHORT WAVE
CRAFT. the Radio Experimenter’s Magazine, A one
year’s subscription brings you one fifty rent book or two
twenty-five cent books: a two-year subscription bLrings
you two fifty cent books and any one iwenty-five cent
book, Decide NOW what hooks are most necessary (o
you—theh send us Your subscription by réturn mall,
| The books will be sent to you immedlately,

No. 8
250

HIS popular short-wave magazine fnterests the great

No. 4
2%

Tlrmy of "hams.’* broadcast listeners. and general
radlo students who are interested in experimentsl as
well as sclentific angles of short wave development and
application. In each monthly lssue appears the largest
and most correct short-wave station eall [ist, and Im-
loriant consiructlon artieles on receivers and transmit-
ters. Including “'pieturized’’ diagrams easlly understood
| by anyone, a hig featuce "‘originated’™ by SHORT WAVE
CRAFT.  You'll slso find the latest news about short-
wave physics, micro- and ultra-short waves and other
spplications of this newest Lranch of radio.

Many Short Wave Sets to Build

Many excellent short-ware sets wlih complets eonstrue-
tion details with 'pleture” diagrams, are found i{n every
lasue—these sets 18r¥ (rom aimPle one- and two-tube
sets to those of more advanced design. five and eight
| tubes.

| Big Silver Trophy FREE!

Recently insugurated by Mr. Hugoe Gemnsback. FEdhor.
was the *'Short Wave Seout Conmtest.”” ‘To the Shori-
Ware “'fan*’ who has logged and obtalned rverification of
| the largest numher of short-wave statlons from all over
the world. durtng one month. will Le awarded & magnia-
cent silver Shoft Wase Scout Trophy.
4-Color Cover 97 x 12" —
25 Over 200 1llustrations
¢ The Copy E

On All
Newsstands

SHORT WAVE CRAFT, Dept. RG-534

96493 Park Place. Naw York. N, Y,

Gentlenien: Enclosed vou will ind my remlttancs for e
subseription to SIIORT WAVE CRAFT for

[ ] One Year @ $2.50 (Canadian and foreign $3.00)

[ ) Two Years @ $5.00 (Canadian and forslon $6.00)
8end ms FREE books which are elrcled below.

1 3 3 4

Name

Address

93580580 5:0080003005200052005003020000s00408

| CIF eervasearsareacsosvosaseenessBIID Lioirrinnne

(Bend pemittance In check or money order. Register leb-
ter 1f I8 coulains ¢ash of unused U. B. Portage Blampd )
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BIG DISCOUNTS

TREMENDOUS SAVINGS!

Get Our Monthly Bargain Bulletin

FREE

IT’S CHOCK-FULL OF
BARGAINS FOR YOU

You can’t afford to be without
this book. It offers marvelous
buys in Radio Sets, Long and Short
Wave Apparatus, Servicemen’s
Repair and Replacement Parts,
Electrical Goods, Sporting Goods
—hundreds of miscellaneous
bargains.

Be among the first to have the pick of
great buargains.  Latest dissue Jjust out.
Act quick. Nend coupon and receive your
copy by return mail.

KADIO CIRCULAR CO., INC.

225 Varick Ntreet

New York, N. Y. Dept. RC-534
Please send me free of charge and with-
out ehligation, your latest catalog.
Name

Address
City ...
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ACTUAL TROUBLES

in Commercial Radio Receivers
by BERTRAM M. FREED
The author’s nine years* exe
perlence. In an exeemive ca-
paely 1o 1he eriee depar-
ment of une of 1he fapgest
radlo chains in e countey,
qualifies hlin as an authority
on all that pertains to radio
gervive and repadr. His ex-
tensive notes an unususl, hut
actual troubles repsatedly
foung In comiuerefal tadi
sets, as encounlercd inoac-
tual Meld experience, are
vonclsely  deserlbed In this
o0 page ook (inelndes 43
dlagras),  Npare e not
permit a fuller description,
but we will he glad 10 send
you the svmice «data on any
one radio free of any eharpe
—or—examine this hook at
your lelsure. Money hack

POST
PAID

)

Ten Days' Free Triat

SERVICEMEN'S PUB. CO.

136C LIBERTY ST., NEW YORK CITY

fiell. We pay postage.

within ten days if not satis- (

|

SHORT WAVE
AND LL-WAVE
ANTENNA SYSTEMS

91/,—217 meters
The 1CA S.W. Doublet antenna (lllustrated) en
alies you to nlek wn weak slgials """“'“;\ H
It i o an-patle statin  Conigdele 1t
conmrlses- 15 ICA lr;uhp:!!tll:g“ ]bh‘:l{!'l)?)um:;
9 nsulators, 4!
cial Insulex Antenna e er. 2 100 (L. Colls
special enameled W1re
No. 659, $4.75
List Prico..cseem
ALL WAVE JOJBLET

ANTENNA

— 9¢,—550 meters

For use on all makes of all wave receivers. Kl cam-
prises: 10 1CA transposhion Vdodks, 1 Universal
all wave domhlet roupler, & speclal Insulex Antennuy
Inisul.m;’rs.r-.- Colls apeelal S.W. enameled antenna
wire, 108 ©1, earh Na. 660,

List Price........ - 55025
Your jobber or favorite M.O. House can supply
you at 40 discount . . . or write direct.

16 wiring Diagrams FREFE witii cataleg. Shows all latest
KAV, equinment,  Write tuday to
INSULINE CORP. OF AMERICA
23-25 Park Place Dept. C-54 New York, N. Y.

for MAY.
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1 shows avratge to present part of theiv progenm
al the change hooth in owmler to attvact the
attention of the paxsers-by,  In many in-
stniees, this procedure is inconvenient and it
it here the 101, 1AL sestem fits i especindly
well, A receiving nnis i located at the change
booth, being phigged juto the same power olt-
let that snpplies the lights to the hoothe The
transmitthge unit is then loeated on e stage
and picks up the action of either a pre-show
program or part of the rexular performinee.
ax desived,  The offect produeed is then nneh
ailar sinee the prozemn of the full
ilable,

2 DEEARTMEXT Srokl: Procrsst Runay axp
Cann NysrEd. o Many depariuent stores, in-
elnding some of the bisszest in New York and
PlLiladelphia. are now nsing wire-less 1.4 in-
stallagions,
(xocket mikeTr, plugaed inte a wall recep-
acle, near one of their etter radio hroadeast
roceiving sets and therehy energizos the entive
lighting civenit of theiv nilding, The vadio
program as thus pmt on the power lines 1t
taken off. ot each floor level, where it fad-
A1 esses the patrons,

Another store, fioding that it was T ex-
pensive aml ineonvenient to van o individual
wires for calling and cotmmunieating with the
heads of varions departments thronghont the
Pudlding, did pot =ive the idea serions consiil-
oration, until the sdvent of the wire-less PLAL
svsfem,  Thix store now nses wah transmit-
| ters and receivers ot strategie points througl-
ont the boilding, for pnrposes of commnnicea-
rion amd eall, and receiving units a0 s<tilt other
potuts nsel for purposes of smmoning enl-
plogees to destrod offices,

Ve Hoserran Usna, Binvice,
now “taking o the d Y of using R
installations ax an added serviee 1o their
tiems, A el mike”™ ix ipsialled st the
talside of  every  patient who may  regniee
smergency attemion, A single reeviving nuoir
i< kept operating in the oftice of the head nnrs.e
wihio thus may he instantly advised when a
patient requives attention,

CHr REMOTE NaRM Cann, SysTeM,  Still
anather use for the wir ar radie fre-
queney TR TN, system is o operating
it ax an alarm device to draw dattention to
action wking plaee ar a relnote point. FPor
Instanee, o transmitting unit may be phiced
within a radios of 30 £t feony Baby Jones, and
Feceiving units ot one o more points throngh-
ot the honse,  If the “king™ should even
start to twen over e the erib, Mother will im-
mediately hieare him moving abont, a= long ax
she stays within vnuge of one of the recely-
ine unirs,

(S0 Henoon Cann Syvsres. Sl another ap-
plication hax been found in connection with
schonl work, The P'rineipal has a transmitter
conmocted 1o the power line ontlet in his of-
fiee,  Receivipng units in each class-room en-
able the Prineipal to eall his teachers ar any
ane of the stiudenrs: or, to address the entine
faenlty and stomdent bhody in o single apera-
tion, Too. i cases of cmergeney, the head of
the institntion is enablal to give pertinent
instrnetions thranghont the bmildime.,

Technical Considerations

ln the oevent that vadio receiving sels are
operating within the same ntlding and there-
fore an the same power system, It way be
necessary to fune the “w 1 radio™ PLA, sys-
tem to a wavelength beyond 330 meters in
order to bhe oniside the ordinary  broadeasi
band, Where (he apparatus is operated within
the hrondenst band it isx seldom that signals
can he picked up morve than 30a 1, heyond the
building in which it it aperated, sinee the
power fransformer that snupplies the buflding
prevents the 1LF, sfgnal going heyond.

Transmitting unit 2 incorporates a micro-
phone: 3 tnhes, as follows o type 45 oseillas
tor. a type 36 modulator. and type 8O pectifior;
and, the aceessory units for obtaining
power and clrenit oscillation, ‘The outpnt fm-
pedance ix 2000 ohms, The unjt measnres
& x 12 x 12 inx, high and weighs 10 Ihs,
Receiving unit T incorporates a dynanmie re-
produeer: 4 tubes, ax follows: a type 57
power detector, type 50 A driver, type 243
power A amplifier. and a type 545 reeti-
fier ; and, the necessary RF. tuner and tube
power supply equipment,  The inpnt Imped-
ance ig 200 ohms: the power ongpnt, 315 W,
The unit measures § x 12 x 17 ins high and
woeirhs 20 1hs.  Both units arve avajlable for
individual eperation on either A.C. or D.C..
required,

%

ospitals are
A

loss
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vne company places a transitter |

pa- |

tuhe |

PHINYI@,

ON YOUR

PAYROLL

No. 1179—Free Point Test Set

| H FRE'S a quicker-acting, easier-
! operating tester that enables you to
make more calls at the lowest pos-
sible cost!  llere’s a tester that
thousands of service men prefer he-
cause it makes each day’s work net
them a bigger income. DPut No.

710 on your payrol—NO\W!

The No. 710 Tester tests all types of radios
| ... both new and old—and easily haundles
| the most advanced circuits and newest tubes.

This hetter tester is equipped with a practi-
cal selector switch which makes it casy to
check all parts of tube circuits by connect-
ing to the sct sockets.  Selection for testing
voltage oi plate, grid, cathode, suppressor
gridd and screen grid is quickly and acen-
rately done.  Plate current, filament volts,
line and power supply volts, resistance and
continnity are measured also. A battery is
furnished for continuity testing of trans-
formers, chokes, etc.

The No. 711 Tester is the same as the No.

710 . . . except that it is equipped with the

new Triplett D’Arsonval Volt-Olmmeter,

This instrument has 1000 olims per volt re-

sistance, Its casy-reading scale makes it pos-

sible to aceurately read up to 3.000,000 ohms.

YOUR JOBBER CAN SUPPLY YOU ...

with these advanced testers at low Deal-

er’s net prices. The No, 710 Tester is only
$16.50. The No. 711 Tester is only $24.75

l READRITE METER WORKS v
110 College Ave, Bluffton, Ohio P

——— — ————— ———— —— ——
I READRITE METER WORKS, |
tI0 College Ave., Blufiton, Ohie

Gentlemen: Nend me calalog on Readrite Testers Na,
710 and No. 71t . aml coiplete lne of rervicing |
equlpment,  Also send “I'root*’ folder, which 110 I
trates letiers Trom ~orvlee men, |

Ntreet AMddress ...l 0 Weeemmiteaeietaatai e |

Name
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fu/)er-lmr
Shorfwave W
 ConveRre R

Designed by HERMAN COSMAN
NYOXNE Interetsted in short waves will find 8
great deal of Interest in this new canverter unit,

Cah be connected to any broadeast recelver, utiliz-
lngk the high amblification and fine uuafhlen uf’
the receiver,

On the firest trial the followlng stations wero
heard on the loud spesker: VEBJK. Winnipeg,
Manitoba, and FYA, Pontolse. France.

The unli supplles itz own power. 80 2 pDower
transtormer and a type ‘80 tube are included for
this purpose. Othier tubes used are two '58's and
a ‘56,

The unusual poinis In the design of the *'Adams’
are the use of an Intermediate frequéncy ampllfier
in the converter unil—and use of a tuned:plate
oseillator. The first assures plenty of ampiifica- |
tion, as well as adding a tuned ecircult_te the
complete recefver-converter arrangement, The see-
ond DProvides a stable oscillator system which 1is
essential In a successful short wave Buper-lietero-

lyne,

Model SW-4809 Kt of Parts....... $17.95
Model SW-4809-W Wired and Tested.... 22,95 |
Set of matched Sylvania tubes...... EETREI % [

With every purchase of an
I “ADAM’ Converter we wil} |||
glve a Handy Servicemen's
® I Manual ahsolutely FREE.
The Manyal rontains 128
. Pages of Invzluable service
and short wave duta.
Our New Handy-Sjzed Catalog Is Now Ready
SEND FOR YOUR COPY TODAY! '

TRY:MO RADIg
[ COMEBANY — TN, ]
85 Gortlandt St., Dept. C5. New York. N. V. |

PRACTICAL
RADIO ENGINEERING

An opportunity for RADIO
MEN to enlarge their scope
of training.

Whether elementary radio

principles or advanced sub-

jects, sound applications or

practical radio engineering, ROA

Institutes is prepared to give you

the instruetion you need.

RESIDENT SCHOOLS NEW YORK AND CHICAQO
with nodern standard eguipment

EXTENSION COURSES FOR HOME STUDY
under convenient ‘"no obligatlon™ plao.

Illustrated Catalog on Request

RCA INSTITUTES, INC.
Dept. RT-5
73 Varick Street, New York
11354 Merchandisa Mart, Chi

@ BUILD
Better Radio

For efficlent short-wave recelvers and
transmitters use world-famous Hammnarlund
Condensers, Colls, es, Sorkets and
Shlelds. Racked by 33 years of englneer-
fng leadership.

Write for mew Faer Cataroc “RC-§™

HAMMARLUND MFG. CO.

424-438 West 33rd Street
NEW YORK CITY

APREKECISION

PRODUCTS
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LATEST IN RADIO

(Continued from page 633) l

line fs shown as item No. 442, This sct in-
corporates (dual nutematic volume control and
inter-station noise suppression. The AF. out-
put is in push-pull.  In this connection it is
of especial interest to note that the new type
2A5 power tubes are used in the output eir-
cuit of this receiver. The tule complement is
as follows: four type B8 tubes; three type
A6 two type 2. ; one type %50. The
other two sets in the new series are modern-
istic in  appearance: the one illustrated,
however, is of euarly linglish design. Althongh
the electrieal circuit by which tone compensi-
tion is secured ix an involved one, the action
is simply explained.  Whereax, In most re-
coivers, the low notes rapldly disappear as
the volume jis reduced, in the set illustrated
awtomatic compensation tnkes place in  the
circuit as the volume is reduced so that. at
low sound levels. hass reproduction suffers
but little attenuation.

[
TUBE-PRONG ADAPTER

HE tittle device shown as jtem No. 443 per-

mits conntection to be made to elther the
latge or small prong of a tube, without hreak-
ing the circnit. Excellent for connecting an
oxtra reprodncer, output meter, cexperimental
cquipment, ete.

AERIAL ADJUSTER-SPRING

LERVICE MEN interested in good antenna

installntions will find merit in item No.
444, This -nerinl spring adjuster” is espe-
cially useful where the antennn is to be used
with a short- or all-wave receiver.

Most antennas sway with the wind, thus |
tending to cause them to break; or, to come
in contaet with high-tension lines, or other
antennas,  Doublet antennas, too, will sway
in the wind, with undesirnble effects when
listening to short-wave stations.

The aerial spring illustrated, corrects thls
condition by Keeping the wire taut. 1t is
constriteted of henvy, eadmium-pliated stecl.
Two hooks interlock with the tenxion spring.
making it impossible for the acrinl to fall if
the spring or its insulators should fail. The
spring is exceptionally ruggzed and long lived
te take care of the strain placed upon it. |
'oreelain eyes placed in the hooks at either
end insulate the spring from the antenna.

FITE &MY
IPAOKG OF TLRE

!

A small-space tube-prong adapter {(No. 443).

| PRICE 50 CONTS

HERE'S A BOOK
RADIO MEN WILL
REFER TO MANY
TIMES EACH DAY

)

10 NOISES

and their cure

ap

101 SOURCES
| trest Cors
Oil Burnery

Haome Appliorncad
Traffic Conl el Apparal
Cantvearter.

Relge
et lidigenty

(5

A Valuable,All-round Radio Book!
I ERE ig one radio book that nnswers every

conceivable question on interference. It
contains 76 pages, 815x11 inches, chock full
with wiring diagrams, drawings and photo-
graphs showing where interference originates
—how it is distributed, and hew to eliminate
it. This is a_wealth of information needed by
every radio listener, dealer and Service Man.

Send 50 cents In stamps or check for thls book

RADIO-CRAFT MAGAZINE
96-98 Park Place, New York, N. Y

CLASSIFIED
| ADVERTISEMENTS |

2

o 'A.C. GENERATORS )
TEXN Practical and inexpensive changes convert-
ing ", For Chevrolet Delco

ge 12-V, d T, A,
6-\’ generators into 100-300  watt capacity A.C.
generators, or into 32.110-\". D.C." motor or

generator.  Dodge is 500-W seli-excited. All in
one hook illustrated with complete simplified
instructions and drawings fer only $1. Auto-

power, 410 S. Hoynme Ave., Chicago.
_INSTRUGTION
AVIATION—Airminded young men interested in
entering the field of aviation as apprentices.
Write. enclosing stamp.  Mechanix Universal
Aviation Service, Ddept. K—12883 Mansfield, De-
troit, Michigan.
RADIO HOME STUDY COURSE—FAMOUS
Radjo Doctors Course; 58 lessons, gver 500 illus-
trations with supplementary service data and genu-
ine blue prints,, [Tundreds sold for $79.50. Com.
plete course shlpped prepaid $7.50, Examina-
ti(,\nsl mc]!.udg-dEl butI not dcurrected. Order now.
supply imited. JAquidating  Agent, Eugene
l’arﬁer. Dierce Ave., Salem, l\[ass,ge ’ e
_______RAaDiO ]
DO You want—anything built for you? We de-
sign or construct any radio or electrical apparatus
to your satisfaction. Equipment Builders Co.,
Dept. 3G, 945 East 163rd Street, New York City.
SERVICEMEN—Here's money! Modernize ol-
solete Majestics. Victors to superhets with A.V.C.

short waves or tone control optional. Necessary
parts, blueprints, instructions, $9.80. New set
?erformanct.‘. Other specialties. S-0) Laboratories,
40 N. Main. Decatur, TiL

TUBELESS Crystal Set—something new. Sepa.
rates all stations., Operates speaker. 1800 miles
verified, Rlueprint, 6 others. 25¢ coin. Maodern
Radiolahs. 151-B Liberty, San Francisco, Calif.

l - SONGWRITERS _
sm\'c\n(mTERsrbe Poems, melodies, Amazing
An inexpensive aerial spring (No. 444). .n hr,:z;::,?lty' Hibbeler, D153, 2104 Keystone,
RADIO-CRAFT for MAY, 1934
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DETERMINING TRANSFORMER
VOLTAGES UNDER LOAD

W. B. Thompson

T is frequently useful for Service Men and
experimenters to be able to caleulate what
voltage a certain power-pack transformer will
Le capable of producing when a certain load is
applied. This is an casy matter for one who
possesses an elanentary knowledpe of mathe-
matics, inasmuch as the u-lulmnqhip of the
various faetors in the ¢ircuit is expressed
by the simple equation
{1y c
E=e«
L+ N
where :
I voltage supplied by the transformer when
the load is R1.
B = A, impedance of the secondary winding.
v = voltage supplicd by the transformer with-
out load.
R1 = the A.Co impedance of the load.

As an example of how this equation can he
nsed in practice, take the case of the trans-
farmer shown in Fix. 1. ‘The valune. ¢, easured
at peints A3 witheut load, is found to he 320
v, CThe vatue, R,
meter, is 400 ohms, which is its D.C, resists
ance ; however, it was found that at 60 eycles,
the difference between this value and the AC,
impedance is negligible and henee the errvor
introthiced was of no consequence, Resistor R1
is o voltage divider of 6,000 ohms resistance,
What we want to know is: what will he the
transformer voltiage with this 6,000 ohm load?
Substituting the nhove valtes in equation (1)
rives -300 WV

The same method may he applied where the
current is rectitied and applied to the plate
cirenits of varions tubes.

We now consider the applieation of this
method to step-down filament transformers: it
i* almost impessible to gecurately determine
the winding reslstanee with an vhimmeter (in
fact, with transformers of hizh power rating
a1 Wheatstene lividge Is incapable of measuving

sueh low resistance valnesi.  Therefore an
auxiliney equation 12) i< nsed.
(2) ¢ )
R
I

Fxample : A yecejver employs 4 tubes drawe-
ing 4 A on the filiment ; Fig, 2 shows the cir-
cuit. What will the tilament voltage drop to,
with ¢ 1ubes (|I‘:l\\'ill).: G A, ? The voltage, e,

% lnut load. ix 2.7 V. and B, with load, is

“lieke values should be bub:ﬂitut(‘d in

-qudtlon (2):

2.5 2.25
R
4
A5
0.112-ohm.

as measured with an ohm- |

IIaving ohtained R, the calenlation for a G A. '

drain is readily made by use of equation (3) :

(3) E=e— 1R
E=27 —- (6 X 0.112)
2000V,
A
EE‘\ o ';
Z R v R = OV
s 3/ = A
I IF—
| B
Fig. 1 -

The value, e, is measured at A-B.

P
A)
S

TERTT)

Fig. 2
The method of filament circult measurement.

RADIO-CRAFT for MAY,
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Socket Operated

OUND SYS]EWM

Transmits Over House-Wiring|!

Just plug-in the MILES SOCKET MIKE to any lighting
socket and transmit music ot speech
speakers connected to the lighting circuit anywhere in the same

to one or more amplifier-

No other sound system has this patented “WIRE-

LESS" feature.
Saves installation time, labor, cost, and avoids mistakes.

The amplifier-speaker of a radio set can be used as the outlet
for the MILES SOUND SYSTEM, with perfect results.
clear, noiseless transmission assured for every private or public.
address need

Big Profit-Maker

Sound amplifying is the big money-maker of 1934.
your profits!
OPERATED SOUND SYSTEM to your customers.

Full,

Increase
Sell or rent the sensational MILES SOCKET.

Write for new Hlustrated Folder “RC-5.”
giving complete data, prices and uses.

HENRY GOLDSMITH CO., INC.
225 WEST 34th STREET

NEW YORK CITY

SEND
FOR THIS

FREE

Radio and

Entirely New

From Cover to Cover One Profit]

You Can Not Pos-
sibly Aflord to Be

P.A.SYSTEMS. Buy
direet from the manu-
facturer and Pay Only

MANUAL »
ann souno SUSTCM TREATI
ONLY 800K AVAILABLE OF ITS KINO

Devoted Exclusively
to the Problems In-
volved in Purchase
ing, Designing,
Measuring, Testing,
Installing, Operat-
inds Trouble Shoot-
ing,  Maintaining.
and Moner Making
Possibjlities of Pub.
{lc Address Systems,

pre | WRITTEN IN

O 54 /20es 57005

H H Without Thi: i
Amplifier | 500 bk ::.:lu Cariy
—Send For Your OVIR 150 piagaams |EaLALE
CATALOG Copy day. IERCETE T | LANGUAGE
ARE HEAD- -
b = QUAR'ERS FOR A Vital Necessity to Evervone Connected in

Any Way With Sound-Systems—Public Ad-

Work—or Amplifiers and Associated
Complete and Authoritative!

g,

dress
Equipmpent!

COAST10-COAST-RADIO-CORP.

12% K-WEST |7Tu STREET . NEW YOoRK.MN.Y.

BACK ISSUES OF RADIO-CRAFT which you might nnod to complete vour files, can still he had at the

price of 2Hc per copy,

order,  RADIO- cu\i-T 946-08 Park Place, \e\\

Seud us your requirements, together with your remittunce in check or money

York. N.

—— WANTED !

Jobbers.. Mall Ordor Houuu nnd Representatives

TWO FAST MOVERS

Free Edge Coni and Voles And—rluld Calls for all
| Assomblies Dynamie snukorl
Weo alse Manunetuu Various Types of

We ¢sn Supply d I’lﬂc g;“lr'm Spe ker Needs.
UDD an eme our aker
Speaker Mftrs, Since 1921

LEOTONE RADI!O Co.. €3 Dey St.NewYork.N.Y.

ex-

Y.
} Slmple 10 bulld—easy to 4_15
tremely inexpensive! We
“‘old-timers”* allke have marveled at
part 1o constract the entire recelver,
attractive crystal finished metal chassis and psnel
clear instructlon sheets greatly simplifies ﬂ;rgslrucllon
Deposit required with all orders.

“PERFECTED” ALL-WAVE SET
operate—World-Wide re-
hare cold thousands of these remark-
the amnazing results obtained.
The coils. which tune from 15 to 200
comes with all holes necesrary to mount the appa-
DRY CELL OR AC MODEL $4
HARRISON RADIO CO.

12,500 MILES ON ONLY TWO TUBES!
ception  range—and
able short-wave kits and nevices and
These kits contaln every hecessary
meters, are wound on polished bakelite forms. The
ratus and thils. together with our complete, detailed,
Two Coils 200 to 625 Meters $1.25
B 142 LIBERTY ST.. Dept, R-5, NEW YORK CiTY A

1934
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ough going this past winter—through moun-
tnaln= n: New York State, this 6.tube Super.
heterodyne proved a mighty sturdy Aute-
Radio. Hard bumps, slippery roads, hills
never interrupted reception during a leng

steady drive. . rUREs

Automatie valume control—Interstalion nolse
suppression=—>~New Pentaglid converter tuhe—
®  tube pe it uses  ouly  slx
1/6A7 1/41 1 2/78 1/81 tubes)—Ililumi

mated vernler  irplane  dial—1'ower Jock
switch—Dynamie speaker—only wires to
connect — Quitkly  installed — 190 10§50

meters—~Ete any 13vbe aerlal—Drains only 4
aniperes—Nize ¥TY x 6" x 0% ™ high
Write Immediately 1ar onr Free Cipsglar amld
special Low Prices s Auto Sets, Alr Cell
Supers and Long und Short Wave Recelvers,

STATES RADIO LABS, ¥ o3 &

METAL - WORKING

LATHE...

New designs and mass
sroduction methods makKe

this amazlng Dargain
passible. Camplete melal working
with  compound  slide-rest, fmproved

three-jaw churklng devive, t-ln, swing
24-In.  overall length, 20 lbs, Nend
postcard for catalog and lo-day sl
er, of save time and send &1, balance plus express
¢, 0. D, Wood-turnlng lathe $1.50. Extra bed-lengths,
S per foot.  Attachments for milling, grinding, eanding,
saw lahle, cte., availuble a1 kv prices.
AMERICAN MACHINE & TOOL CO.
200 Broadway Dept. J N

ew York

BACK ISSUES
OF RADIO-CRAFT

which you might need to complete your files,
can still be had at the price of 25¢ per copy.
Send us your requirements, together with your
remittance in check or money order.

RADIO-CRAFT
96-98 Park Place New York, N. Y.

OPERATING NOTES

(Continued from page §69)

tention lately, A set was brought in with a
bad 2373 rectifier,  After replacement and a
thorough clieck the set was provounced O.K.
A few days later the set was back again pnd
the owner volunfeered the information that
thix was the third time be had a rectitier re-
placed—continning, he said: “Don’t tell me
it ix a rectifier again,”  bBut it was! We
therefore made a thoreagh check of all parts
that mbght contribute to jts failure. The
troitble was tinally traced to the smail con-
den=er that conples the R, plate to the de-
tector grid. This comdenser consists of two
12 X 4-in. metal plates with mica dielectric.
A xingle insnlated rivet passes throngh the
center,  This  condenser, somchow, started
shworting  after operating i few hoars, thus
shorting the power supply,  After replacement
the set performed as good as ever, 'This con-
denser, O, is indicated in Fig, 3,

GEM A.C.-D.C.

ERY peculine is speaker failure in Gem re-

ceivers, About half of these sets that have
come to our attention have open speaker coils,
Thix set u=es speakers with a stamped galomi-
nuny frame that ix folded over the edge of the
piaper cone,  The magnet and moving parts
are all jnside and once ant of ovder can't be
inspected for repairs.  The only solution is
replacement,

EMERSON 20A AND 25A

A NTRANGE case that came to our atten-

I tim was an Emerson model 20\, The
complaint was a very lowd eracking noise
after abont an heur of eperation, The set
il been servicod twice hefore, but each time
the same tronble recurred, A thorough eheck
fajled to disclose the trouble,  Rince a leak
ar an intermittent short was indicated, all
tubes  were  checked for voltages while the
cracking nodse was on. Thisx did not locate
the fanlt, however, Then all suspected parts
were repHaeed but to no avatl,  After this a
check of all solderedt cannections was made,
re-heativg with n hot irou all suspeeted parts.
Finally, the fault wasx located on one lug of
the lilter choke,

A Dbig lump of solder was clearing the
chassis by anly o few thousauds of an inch.
Tlat as the set is slnring operation, it takes
same titme before the tiher strip on which the
e is monnted to give way and short to the

| chossis. While it can e seen in Fig. 4 that

you
want
to

add

extra

$1000.00

to yout income this year?
Write for details on how you
can do it with a U-19 Portable
Public Address System!

2233 UNIVERSITY AVENUE

Are youlooking formore

UNITED SOUND ENGINEERING COMPANY

Manufacturers of Specialized Sound Equipment

husiness?

I o -

ST. PAUL, MINNESOTA

the chassis hax no direct connection to the
rest of the «ircuit, except through a 05-mr,
condenser (the varialle condensers are
manited through insalnted birshings) an in-
termittent short at the point indicated cam
Crente a racket,

The tilter condensers are another wenk
point in these <ets. Thege condensers (two 4
i i oone caser give way goite fregquently.

ITEN this set loses volume and behaves
as if it has an open grid circuit, the
trouble can nsually he traced to the magaetic

speaker. The armatare gets out of center
alter a shart time.  Mdjnsting  the  three

serews provided for the purpose usually puts
it in good opder again,

OE CHAMPE MODEL

IKE the LGN, this set s aillieted with

the same speaker tronble, It ig “some job™
to center the armature of thisx speaker, thongh,
The armatine s to he unsoldered from the
pin that connects it to the supporting lever,
centered, and  soldeved  azain, Ree Fig, 5.
A goodd many minutes may be spent here, It
i a ent and dry propesirion,

R.

STEWART-WARNER 201
HAVIE found that reception in  Stewart-
Wiarner No, 281 snperlet, short-wave comn-
verters canr e greatly increased and improved

GAsSPOR

by replacing  the dropping vesistor  ineorpo-
rated in the converter itself. I have replaced
thix resistor, which dropped 300 volts down

to 50 with load, with a 10,000 to 20,000 ohm
(preferably wire wonnds,  The oxact resist
atice will depend upon the value of the avail-
able =B sapply. (1 wish to add it the
writer has nat experienced any trouble with
the 2 omf, hypass condenser mentioned in this
wime column in the Octaber, 149 i=sue of
Rap10-Cuarr.)

Many ol sets, operating with the old 71
or 71N output 1ubes can be fmproved, both in
decreasing hum and inereasing distortionless
ontput, by replneing the 26 fiest A F. with
a type 37, 603 V. general purpose tube ; awd
the final ontput, by a 38 pentoede, lighting
both of them from (he 3V, windiug, whteh
will furnish snficient voltage for hoth tubes.

Ricitanp O, Lavn

SPARTON SERVICE

HAYE recently had to service a few Spat-

ton T.REF. 6 tnhe chasses (Xparton models
B oand 4100, the cirenits of which oscillated
very badly over the entive dial.  An investi-
gation of this trouhle shawed that the ground-
ing contacts on the rotor shaft of the variable
condensers were making poor contact, due ta
accumulations of dust amd dirt.  However, 1
further found that cleaning these contacts
praved te I anly a temporary cure,

For permanent repair, remove the original
contacts  entirely  and install two phosphor
bronze elips,  "Fhese elips are made of strips
of phosplhior hronze abwnt 3% x %-in. Slots
are cut in cach el of the strips large enough
to fit vver the rotor shaft. 'The strips are
then hent at the middle and installed as
shown in Fig, 6, DBe sure that the ends of
the clips hear, with tension, against the hub
of the rvotor plates in o lateral direetion,
Complete the instablation hy soldering each
elip in plaee at the odge of the shield over
which it passes. J. E. BEEZER

~~" "SOLDER
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Fig. 6
Improving the Sparton € tube set.
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RADIO

ENGINEERING

COSTS LESS

IN CANADA

The Engineering Course s written by Mr.
Florian J. Fox, B.Sc. (Yale), Chief Technical
Adviser to the Radio College of Canada, Mr.
Fox is well known throughout America in the
Radio Industry, having heid many respensible
engineering positions with such companies as
the American Bosch Corporation, Grimes Cor-
poration, Utah-Carter Radio. At present he
is Engineer in charge of design for the Rogers.
Majestic Corp.. Toronte, Canada.

In addition te the Engineering Course the
Radio College gives instruction in all the
subjects listed below. Whether you are a
resident in the U.S.A. or Canada, it wili pay
you to return the coupon for further informa-

tion.

B Proctical Radic and Television,
{Junior Engineering Course]

B Breodcast Engineering

B Scund Engineering

B Aviaotion Engineering

B Aviation Radic Operating

B Proctical Flying Instruction

| am interested in [l Home Study
B School Study

Radio College of Ganada, Ltd,
863 Bay Street, Toronto
Authorized Agents for British Columbia and Alberta:
SPROTT - SHAW SCHOOL
815 West Hastings St., Vancouver

School approved by lIcading mantfacturers
and government officials.

DIAMOND TUBES at BARGAIN PRICES

All tubes ars R. C. A. Licensed and are Guaranteed for
90 days. Dealers and senice men let us show you how
son can Inercase your profita on tubes sales. Our tubes
will improve the quality and tone of any sel.

Type Price Type |Price Type Price Type |Price

2I¥1A «25 534 | 6% gﬁ o 155,\1 .8
226 27 236 .50 59 -3 401 | 1.10
%27 .27 | 237 40 75 «6! 403 | 1.2%
45 .2 238 ] ks «6 485 .50

1714 o2 239 .50 | 8 o6 182 5§
240 o2 41 .50 79 .7 183 65

224A 4 42 »50 281 | LA 210 | 1.25
235 .45 | 43 75 R2 o4 250 @ 1.0
251 | 4 44 | 50| 83| .45 2a7 LTS
247 <45 406 .50 84 «6! 287 £5

1124 «40 48 | 1,75 | 85 .5 BAT IS
230 .5 44 .65 B4 .5 617 .85
2% 5 85 .50 | X99 -4 2525 65
272 6 | ] 35 | VOO -4 | 245 65
233 | .65 57 45| 222 | .85 | |

1 1
No order accepted for less than $3.00. Order from this
ady? Al pricea . O B factory. 209% deposit with ail
orders. ODealers ordering 100 Assorted Tubes or
mors, allowed 10 percent discount.

Radio Tube Exchange of America
160 Washinaton St., New York. N. Y.

— "_1 ¢ A DAY
BUYS A NEW

REMINGTON

PORTABLE TYPEWRITER
Special 7-Day Free Trial Offer

Think of it! You can buy a new standard Rem-
ington Portable Typewriter for
Standard Keyloard. $mall and capital letters.
Beautiful finish. Carrying case included free.
Exceptional money-making oppor-
tunities. Write today. Say: Please
tell me how I can get 2 new
Remington Portable typewriter
on your special 7.day f{ree
trial offer for hut 10c a_day.

Remington Rand Inc., Dept.
RC-10. Buffalo, N, Y.
RADIO-CRAFT for MAY,

but 10c a day. |

MAJESTIC 130

IAS called upon recently to service a Ma-
jestic Model 130,  On questioning the
owner 1 learned that the SO tube had given
| up after a long and useful life, whercupon he
had purchased o new one (a well-known
| make) and placed it in the set. The set per-
formed well for possibly a quarter-honr, then
went tdead,”  Finding that a fuse had prone
West™ e replaced i only to have the same
thing happen again.

I dingnosed the ease as a dead short in the
filler system—examination, however, proved
that this was noet the case. 1 then tested the
transformer which shawed correet  voltage
hoth with amd withont loead. Not having auy
spare fmses with me 1 wasn't very keen about
shorfing the fuse block and watching the
smoke roll in the customer’s home, so 1 re-
moved the set to the shop,

Here all tilter and bhypass comlensers were
tested for high-voltage Dhreakdown, bt with-
ont o fanlt developing, Al tubes had previ-
onsly been tested for shovts and proved 0K

1 then plaeml the set in working order
again and bridged the fuse,  After placing a
volimefer herween ihie high <ide of the filter
and the gromud. to give a visnal indieation
of the beginning of the show. [ sat hack oy
awalt results,  After ahout half an hour of
pood entertalnment in the way of nwsic, the
valinge started dropping,

At this point the ROo1ube was so hot that
the sticker on it was smoeking., At fhe same
thne there was a fine display of fireworks in
the tihe. What (did yon say Watson¥* No,
it wasn't the filament and the plate- it was
between the leads in the base of the tfube. A
thevrmionic short in the base. U never heard
of such a short but needless to say anether
80 did the trick. Upoen testing rhe defective
| tube it showed no traces of a =short, amd actu.
alty tested pretty fuir in spite of the over-
load.

IPraxik I, Banp

ATWATER KENT 8l

EVERAL Service Men had worked on an At

water Kent K1 instalted in a Duick road-
stor and gave it up.  While driving along the
noise wag like a bad ease of statie. but on
stopping or turning a corner the noise wonld
disappear.  After some hunting and testing,
we found that by disconneciing the  right
front brake rod the noise wonld net stop
when the brakes were applied when traveling
as it did when the rod was connected. This
chowoed the noise ta be caming from the front
wheel, A thorongh inspecetion of 1he wheel
did not reveal n single 1hing te canse the
||rnul.lp. ltowever, when an ohmmeter was
| connected from the spindle to the hah of the

wheel and the wheel turned, it was  fonnd

that ns the wheel was turned increasingly
| fast the resistanee nereised (o about 50000
ohmes : the wheel was foating firee,

The noise heing a static discharge set up
hetween the hub and the spindle, T then made
the rush shown in Fig, 7, and installed it
sinee then the car has traveled alont 5.onn
miles and  the bmsh not =howing any
wear,
| NorMaAN A

i.‘
RuvTER

| .-I /:lJ 283t
} ey [ !
s B ——
BEAGNG R |
i .l SPRING ouTER
BaUsH &0
Fig. 7

Interference was set-up between hub and spindle.
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Make Quicker.
More Accuratelests

with hisNEW Noll6T

DEVELOPED by some of the in-
dustry’s outstanding engineers, the new
I'riplett No. 1167 instrument s arous-

ing widespread interest.  VWhile simply
designed and easilv operated, the ex-
treme accuracy and completeness satisfy
the most exacting requirements of the
professional service man. With this
new instrument, vou can quickly
and accurately measure voltages. current, re-
sistances and continuities without removing
the chassis from the cabinet . . . using the
cable and plug to make the counections be-
tween the set socket and the tester.

The 1167 unit incorporates a direct-reading
Olmmeter, Qutput Meter, AC-DC Volt-
meter and a Milliamimeter.  All readings are
controlled by a selector switch. The single
meter has 1000 ohms per volt resistance.
\_'oltage readings range irom 0 to 750—A{il.
liampere readings from 0 to 1530—Ohnuneter
readings from U to 3,000,000.

Four sockets take care of all tubes now in
use. These sockets can be easily and eco-
nomically replaced whenever other sockets
with added connections are required. It is
no longer necessary to carry additional
cables, plugs, etc.

YOUR JOBBER CAN SUPPLY YOU
. « . at the dealer’s net price of $25.00

R
THE TRIPLETT ELECTRICAL v
INSTRUMENT COMPANY

54 MAIN STREET BLUFFTON, OHIO

e Tode For Dt

THE TRIPLETT ELECTRICAL INSTRU 5
54 Main St., Bluffton, Ohio e MENT co

Geatlemen:

Send wme catalog on Trinlelt Instrument No. 1167,
and your complete line of radie sersicing lostrumeat

Sirect AQAress <vevverennscreraaes

Clity resetsniann State ..
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PHILCO DETECTOR-RECTIFIER AND
AMPLIFIER

IE purpose of this article is to make clear

the functions of each of two tubes. the de
tector-rectifier and the detector-amplifier, as
used in many of the newer radio sets—the
Phileo in particular which is being used as an
example.

Many have asked. why and how is it pos.
sible to wet signal output from the ground
side of the prid cireuit. and why are the
plate and cathode of the detector-rectifier
tube grounded? How can a tube connected in
such a fashion work, add quality to a set:
and, what are the advantages of this system?

First, let us refer to a schematic detail of
the I'hilco 01, Fig, 8 In the conventional
set the detector tube acts as a detector and
amplifier, that is. the R.F. currents are recti-
fied and amplified. Each tule has only one
function to perform. One tube acts as a
diode  rectifier and the other tube amplifies
these fechle rectified impulses,

Let us forget the complieated circuit a
moment and refer to Fly, 9A, a simple half-
wave rectlfier, Consider 8 as the secondary
of an R.F. trausformer and we have a simple
half-wave or diode detector. The R.F. trans-

DET -
QECT.

DET -
AMP.

AF L

SEC. OF
LAST LE

VYWY

GRID
BIAS

"4t T

former secondary conneects to the plate and
to the filament through resistor, [, With
A.C. flowing through S. during the positive
eyele, current flows through R, during the
negative cycle, no current flows, thus it may
be seem, it becomes a half-wave rectifier,

Now let us look at Iig. OB, in which the
cathode and plate are tied together and
grounded, thus corresponding to the tilament
terminal 2 of Fig, 94 and lead 1 of Fig. 9B
corresponding to lead 1 from the plate in
Fig. 9%, In this case the grid is used as
the plate of the tube, and the plate and
cathode are tied together to cut down the
internal resistance,

“A-
v
4 FIL.
R% k 2
: :_—ll——‘ >
—3 i
ve. I = | /n_\ 2
- v ﬂ'::;m AMP. FiL.
Fig. 9

The diode connection.

Flg. 8
The Phitloo 91 detector clrcult.

Fig. 10
A pre-amplifler connection. |

In Fig. 104 we sce a resistance-coupled
amplifier used as a pre-amplifier for the A.F.
By taking ench unit separately and analyzing
it. we can readily see that it is composed of
two simple parts.

Any signal impressed upon this diode recti-
fier is directly proportional to the output.
The advantage of this system ix, when e
ceiving a given slgnal and the modulation s
increased, the ALK, output will go up in di-
rect proportion,  This is an important fea-
titre that is very hard to obtain except by
using a diode type detector,

Incidentatly it may be a little coufusing
to some to connect a phonograph pickup or
microphone transformer in this cireuit. A
high-impedance pickup may be connected from
X to X ax shown by dotted lines in Fig. 8;
or, the secondary of a microphone or phono-
uraph pickup transformer may he similarly
connected.  When using cither pickup or mi-
crophone transformer in this cireuit it is ad-
visable to put in an S.ID.T. switeh fo the
circuit as shown in Fig, 101,

CHARLES M, CoxLiy

—,—
THE MAGAZINE OF SEX SCIENCE

BEXOLOGY. foremost educational sex magazine, is wrft-
ten in simple language and can be read hy every member
of the family. It s instructive. enlightening—not s
risque hook—contains no jargon. Devoled to Sclence of
Health Hygiene.

Contains 25 important articles on Sex Science, 638 pages.
with attractive two-color cover. Here are a few of the
more important articles:

Editorial—'‘Sex Determination’*s The Cause of Caesar-
ean QOperations (illustrated); When and How to Have
Children: Cure for Homosexuvals?; Where the Sex-Cells
Meet (illustrated) ; Sexual Anxiet’u: Sex and Insomnia;
The Chemicals of Sex (illustrated); Sex Impulses of the
Country Child: How to Stop Masturbation: Education for
Marriage: Venereal Disease Prevention (Part 111); Ad-
viee to Youngs Unmarried Women; Scientfic Sex Notes.

Qet 3 copy of BEXOLOGY on any newsstand, or, If
your dealer cannot supply You. send 25c in stamps for s
capy of the current Issue.
SEXOLOGY 25R West Broadway New York, N. Y.

Another Big Boom In Radio . . .

PUBLIC ADDRESS INSTALLATION
It’s a Money-Making Field

Modern Methods of

by J. 1. Bernsley

of
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Servicing and Installing

Public Address Equipment

Here is & new edition to the RADIOWCRAFT Library Series—it's 2 book which ahows
!’"}“ extra money ip a

radio men how to really
public address work unii

fast.growing field, allied to radio. In
it's practically a rejuvenation in radio.

oppor

modern methods of servicing and installing

AUDIO AMPLIFIER FUNDAMENTALS—

— T coupling,
pedance coupling, push-puil

L%
e

R

@Gentiemen: Enclosed you will find 50 cents,

L T e

o

RADIO-CRAFT

www americanradiohistorvy com

Know the facts about public address equipment and get your share of business. t
of PUBLIC ADDRESS INSTALLATION AND SERVICING, by J. T. Bernsley—it covers

Intreduction; Discussion on types of amplification
5 ) " tm-
and miscellaneous;

NAME o uosiooionosasrroinsoiassonsssissssssasassssssanserses

Get a copy

public address equipment.

A BRIEF SUMMARY OF THE CONTENTS

INSTALLATION INSTRUCTION—

Analyzing Requiremenis; fiiest methods for in-
stalting—indoor, outdoor; Metheds for minitmia-
ing “'howl™ or audio oscillation presemt after

1‘_ New Terms and Theory-—Class A amplification, installlng: Speaker Installation (horn type, baf-
"3 Class B amplification. Voltage amplifier; Power fle type); Generai Instructions and HHints.
Tl amplificatton; Pre-amplifier. Carbon microphone.
; Condenser microphone., Ribbon or velocity mlcros ACOUSTICS—
i phone: Power Supply Reguirements—For Class How to survey and analyze an auditorium for
- A. For Class R reverheration time—with formulas, and correct
¥ PUBLIC ADDRESS AMPLIFIERS— method for treatment: chart with absorption co-
s Sun]c]lgrd I?B"llalion—4:?ﬂ wau.lsampllﬂeh 1“vuu officients of standard treating material.
j ampllifier, watl amptifler, watt amplifier.
] 20 watt amplifier. 30 watt ampllfier, 40 watt SERVICING—FORMUL_AS— . Speakers;
& ampltifier, 50 watt amplifier: Special Installa- Amplifiers; Power Supply devices: peal :rl..
; tion—TPortable—6 volt operated amplifier; Mo- Microphones {carbon, condenser, tibbon or veonl-
-+ bile-use ampllfier, 26 watl (Radio-Craft}, AC- ity): Formulae—decibel. meaning and lun. c:l:
"'f DC—and 6 volt amplifier, Pre-amplifier (1 stage, cuiation overall audio gain, distortion ih ampl
r 2 stage, 3 stage). fier: Conclusion.
i 64 PAGES — 6 x 9 INCHES — OVER 50 ILLUSTRATIONS
& —
t'1 This book can be bought in k“
F . comhination with other bhooks

in this serles—see page 702,

GERNSBACK PUBLICATIONS, Inc.

GERNSBACK PUBLICATIONS, Inc., 96:98 Pack Place. New Yerk. N. Y.
stamps, checks
me Postase prepaid, One Copy of the new book, PUBLIC ADDRESS INSTALLATION AND SERVICING.

New York, N, Y.

96-98 Park Place,

or mohey order accapted. for which send
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{While every precaution is taken to insure ace
curacy, we cannot guarantee against the possibility

AUTO RADIO INTERFERENCE

WO rather unusual causes of interference

in radio-equipped autos have recently come
to the writer's attention,

In the flrst case the cause of a whirring
noise could not be pinned down until it was
noticed that with the ignition cut off and the
car coasting in neutral the noise stil per-
sigtedd, A thorough inspection of the running
gear disclosed dry front wheel bearings in
whichi the rollers could be heard to click as
the wheel was turned,  Greasing climinated
the trouble.

The socond trouble sccurred in the form of

a hissing, ecrackling neise which would dis-
appear when the brakes were applied.  Inspec-

tion of the brakes revenled that the lining
used wag of the type which is interwoven
svith brass wire.  Replacement with a non-
metallic lining cured the trouble,

These two instances seem to indicate that
it would be wise to cast a eritical eye over
the mechanical parts of the auto when an

vineurahle case’” of interference cannot be
definitely charged to the eleetrical system,
R, LIl Derey

BATTERY-OPERATED SUPER.

I11 set was a hattery-operated super.—2 V,

tubes ; push-push elass It A1 output; the
trouble—volume control inoperative; the set
wounkl not “turn down, The owner couldn’t
telt us whether the trouble had developed
suddenly or not. ‘Furning the volume control
knob up or down made ahsolutely no differ-
enee in the volume, The control wias noeise-
loss, suggesting that onr tirst guess, g burned-
ont contral, was wrong, We took out the
chassix and noted that when full up™ the
moving arm  wias  oat o gronnd
“Shorted somewhere”  was onr  conclusion,
The condenser aeross the control checked 0K,
No nccidental pground contact eclkewhere so
far as we could see.  So we checked back. 1t
was a bias control. ¢ battery?: we tested
it. Gone from 221 to 3 V.! A new battery
restored the volume contrel action, Reems
simple no doubt to some of the fellows, hut
who would have thought of testing batteries
when the set operated with full velume and
perfect quality?  Thoese familinr with push-
push hattery receivers may have had the ex-
perience hut the other fellow may be glad to
know of this,

{Moral: Don't “‘think”"—Z&newe! Tech. Ed.))

N, & W, lloyLe

CONDUCTIVE INTERFERENCE

OMI time ago we encountered n most un-

usual source of trouble that may be of
henetit to other Serviee Men.  U'he symptoms
were not sueh as to he called man-made statie
from make and break contacts or motors of
any Kind but an appreciable loss of volume
that occurred at varjous times, This of
course would lead the Serviee Man teo believe
stich a trouble to he In the radio set itself
o A poor antenna or ground s¥stem; or,
possibly, line fluctuation, With varjous test-
ing cquipment all those checked OK,

Finally, we started checking all condnit
EX and radiators in this location with a port-
able interference locator using headphones,
By tapping these with a picce of metal such
as a large coln, our tﬂnhle was loeated by
variation in volvme, in the headphones, at dif-
ferent points on the premises, We found
that {wo BX cables were in close proximity
acting peculiarly like a condenser so as to
affect tuning of a set station.  The remedy
was of course to separate the BX properly.

We have found that a great deal of this
trouble exists, since in a lot of electrical fix-
tures there can be canse for a great many
peor mechanical contaets, therefore we are

| calling sueh trouble “conduetive interference.”

ARKRON ArTo & Erecriwie Comprany, Ine,
Edward Schierane,
Radio Service Manager.

BACK ISSUES of RADIO-CRAFT prior to
December, 1932, are available at 50c per
copy. Succeeding issues are still avail-

of an oceasional change or omission in the prepara- | able at the regular price of 25¢ per copy.
jon of this index.) L
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Again! IMPORTANT
NEW DEVELOPMENTS
IN TEST EQUIPMENT

by Radio City Products Co.
Ouce more, the new Radio City produets "'scoop”™ all

. competition. The instruments lsted helow are only
a part of the complete line of simplified and hnproved test
dertees for radio servichng, developed by the orlginators
of the "free reference pwint-ablomatic seleetion’ gystem
of analysis.

The new test devlees announced for 1934 are years ahead in
sitnplelty of design, ease of opefallon, accuracy and
ecunomy_

NEW MULTITESTER—\ combinatlon woltineter, olhim-
neter and miiliammeter. 2,000 olimis ver volt, sensitivity,
Accurnuey within 2 per cent.

New Low Price 318.75

“‘DEPENDABLE'’ SHUNTS AND MULTIPLIERS—.\c-
euraey guaranteed within 1 per cent.  Multlpliers awailable
In all popular ranges.  shumg in various range~ for stande
ard makes of meters. Comenient in Bize. Easily Mounted.
“DEPENDABLE” MULTIMETER--A
instrument for shop und laboratory or wlk
shd comenlence are of hnpertance. Thi~ <ingle wnl
Hexibility equivalent to 30 different individual meters.
“DEPENOABLE™ SELECTOR SWITGH—\Imle
gang, up to 8 gang non-sl o1
Lo -frome 3t 120 hinproy l]
Positive antacts—Low Capacity—In-nlated
Excellent for long and short wave work,
mete with dial plute and knoh,

Write for descriptive literature and prices on com.
plete new 1934 line of test equipment,

RADIO CITY PRODUCTS CO.
Dept. RC
48 WEST BROADWAY  NEW YORK CITY

arkahle new

and

Arm,
Furnished com-

MUST WE LISTEN
THAT SHAM-BATTLE 7

"Whaddaya mean “shamsbattie’? That's
one of London's best orehestras’®
Ed retorted, with sanp® “Sounda like
n boiler factory to me. , Where'd vou get
.;M naise-muher, snfway—-five md
sne
"Go *way, dope, "ut 11 tube, slfoweve
a' eenturies snd
it's guaranteed Lo bnn‘ m oIl the “loreign
era’ the wey yow get locals on your
outfie.
Followed m Brong cheer.
thrown out, pronta, If yeu don ( rhoke
i |luul.y now, but 1t could b
-

“Okay, wise guy, I'll nk the question—
Hn- can it be Aaed up!
gink who stuck ynu with it proh-
nmy dnin % tell you hut no radio, even f
av o grand for st m better than the
al vou hook it
ke il you gave
we play cards or what —?

LYNCH RADIO LABORATORIES, Ine.

51 Vesey Strest Mew York, M, Y.

699


www.americanradiohistory.com

Service Men's Essentials RSMA
For A|| Members of the
SERVICE MEN'S ESSEI:I”ALS

THE OFFICIAL RADIO SERVICE MED ANSOCIATION has
inade arTangement- to upply number Men's es.eu-
tials™ for the usw of ita men < and
members and azsociate members can huy thes

d to others,

These cssentlals are priced at cost. plus a smu)l addiitonal (e
whleh i8 the only source of income that the As-woclatfon has. N
one ohtatas any profit or bLenefit, except the Associatlon {tself.
Whaterer brofit acerues. j< relnvested Ior the furtberance and en-

Lirgement nf the Assoviatlon,
W Ity using the letterheads. billheads. ele.. you present the busi-
13

Uhis 1o 1s Coriily Mhat

dosepb 8.10&_“%

alpearanve to your custiimer~, sa ce-sentlat te suecessful
In addition, the

rrangements

atlon  has mad

of the prominent manufactarers to atlow s al Jdisecounts

Rl
of e o members, providing ORSMA letterheads are uved when ordering,
Officicl Rodie Service Mens Baseciation
3B Bl 1 bt b L gt No. | ORSMA LETTERHEADS s
. :ul-ih.llm“ The-¢ letterheads, shown on the right, are furnisheéd with your ®

name, addre-s aml telephone number. prioted on exeelend paper.
T! are »ald An ots of 100 or multiples thereof, with a Jistinet
~>aving for single orders of 1800 ar nere. You would have (o pay
many times more If you ordered small lots from your local printer.
Ter loo, 6or; per Jono, $3,00

No. 2 ORSMA ENVELOPES

=

These Iau'e r'urnh:he.l to TM?I the letlerhelatls. l'i_r’lnled wnhdyour U
NoO. 14—30¢ each nane and address and seal of the As<oclatlon, ey g0 hand-in-
. hatd with the lettechead< and are u-nally ordered Ilu the same
(Plus 16e far Postuge) «aantity, Per 100, 60c: per 1000, $3.00. T—
1 No. 3 ORSMA SERVICE RECORD CARDS *\"rss'oo—‘m" "1‘3'00100
' They serve a double purpase; whenever you complete a job you 00 per
fill out the aeport-bHll and hand it to the custoiner; thls is
the  “psycholegleal moment”” to mlgwi:. Ry lhemllse of carbon
paper a permanent record is kept which 1s a valuable asser to your
'...' -—..»-T business. They are furnlshed with your name. address and tele-
e Lo nhone number. Per pad of 50, 60c: per 10 pads, each of 50, $3.00, A
- " 5
— No. 4 ORSMA INSPECTION LABELS —
The label 13 to be filled In with the proper dates, and basted
Inside the set or cabinet where the customer will see 1t. It i3 a
Ay ————= ST T T continuous remihder to him thyt, when sermice Iy needed, he can
[ I - call you again. The advantage is apparent. I%er 100, 50c¢; per
e el 1000, $3.00.
re P No. 5 ORSMA LAPEL BUTTON
ieomimn. At the suggestlon of many embets a handsome lapel button
— 1 hearlng the name and emhlem of the assoclation has been designed. "
R S R Wk It «ignifies to your fetlow members that you Dbelong to the same
&= | Agdociatfoni—and in additten 1t glves your customers & better ap- No. 2—80c per 100

breciation of the professional natuve of Your work. 3te eaeh,

No. 6 ORSMA BUSINESS CARDS
These are furnizhed on a fine grade of paper In two colors with
@ hlotter back. Thus they present an added incentive to your cus-
tuiners to kee’]g them in a pnlunlnenl place, where (hlr)‘ will do the
most goud. hey are printed with your name, address and tele-
e smy e ey o hone and bear the offictal seal of the Association. I'er 100, 33¢;
5 yer 1000, $1.00.
ﬂ———--‘-":’:l-'-ﬂoﬁl-l— Nos. 9 & |0 ORSMA EMBLEM CUTS
These cuts for printing, advertising, etc., are furnished in two
:tyl:s aind tallzps_ "l‘h(-y |{nay hel ul.aed rotr newsm:nc’r ul'l telephnine-
. ok advertlsements or for printlng of any  kind. .arge size,
No. 3—60¢ per pad of 50 1%x1% in., $1.35 each: small slze, %x% 1 120 ea¢
$3.00 per ten pads, euch of 50 s e Lo o gb i Hog LT G

No. Il ORSMA MEMBERSHIP SIGN
A set of three of these signs, printed on heavy cards. and having
holes punched In order to hang in your «ftice ar stare, and are sold
10 members and associate memhers, They are large enough so that
ther are «uite prominent and the two tone effeet makes a very ate No. 8—75¢c per 10
tractive anpearance. Set of three, 5nc. £4.00 per 1000

No. 12 ORSMA ADVERTISING DISPLAY SIGN
A twoe color sign printed in large Jetters with your name, address
and telephume, with the seal of the Asspelation.  This slgn is sobd
tn quantities of 25 or more and iz ideal for hanking in stores,
offices. ete.. for advertislng purposes. Set of 25 cards, $3.00,

No. 13 RADIO SERYICE MEN'S ASSORTMENT
PACKAGE

Tht< incliles one gold Ailled lapel bution, 100 letterheads, 100
emelopes. S service recard cards, amd E0 Labels nrinted with your
nante and addreess asz qlescrlbed above. The whole assortment costs
anly—$3.00—a worth-while saving, Complete, $3.00,

No. 14 ORSMA MEMBER CERTIFICATE
A handseme diploma-like certificate enraved on stift vellum-hond.
The certificate 1z personnally shtned by the Iresident and Execltive
Seeretary and the corporatlon stamp of the Assoclation is impressed
ol oa n"d sc:inl .n|:u~hen| tor it Em;r nawe, certificate number ;mj.l
date of registrution are ltettered hy hand and the tertificate is .
malled in a cardbvard tube to insure safe dellvery. Each 5ve. plus Na. 4—350¢ per 100

[”az'l This Coupon TOday! 1o for nostage. $3.00 per 1000

—— e — —— ———— ——————— -]

Application for | OFFICIAL RADIO SERVICE MEN'S ASSOCIATION RC-334
Membership in | 98RC Park Place, New York, N. Y,

Please send me the following RADIO RERVICE MEN'S ESN

have selected [rom this advertisement, My vemiitanis fo .., I8 en
closed.  Send remittance in form of cheek ar woney order,  Regigter letter if st
vienddins oush ocurrency g minnsed U, N Postage Stamps

$3.00 per 1000

STEPHEN MARKO

129 Brghton Drive
Tel 3-0672 AKRON, 0.

T

SNENTIALS which )
Executive Secretary, ORSMA r
9% I'nrk I'lace, New York, N. Y,
Kindly send an application blank for
O Full Membership
[0 Associate Membership

Nae ...ccocecvosessssssssssosscssnsnas 1
Street oF BoX.voverervnruriieainiinee NI e i e e e D e e G T S e RV IR B i
City . ... ... vvveveres . .State ...... Address vy waimuws vy meamnre Beey v Oty and Statesy sy S5
.____....___________n___ - B e e
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THE
OFFICIAL

DOERLE

ES, the cende are going “*wild®” over short-wasves;
Y and the Doerle receivers are making them even wilder,

Muany have built thele own and have abtained miracu-
s esult {Hhers have purchased them abheady built
and have ohtained even better results.  And \vhy shouldn t
they? These recelvers, fu nentally, aer
they sue absolutely foofeproof, A~ u re-nli, v
ANYWHERE-—not ondy in this countiy—bul in any lxa-
tian, - Day atier day, night after nlght ainl with nimazing
1egnlarity, they pull in stations from the far cormers of
the earth—REGULARLY—always on the same points of
the dial,

Only tants of the highest quality, suh a- H narlund
vaelable condensers, ete., ure employed; for we fully ap-
preciate thut 'a short-wave receiver is no better than the

R I I I V I R ; thon ..|l'c enployed.  You - ‘. X
C »mpliciey,  You will be even more hinpressed with thele

15-200 Meters

2440040004000 004000000400000000040000000000000000040040400000000000404%

A A A A A A Al A a A AL R A a i A e aad A A s oot s o a At At e a s s dl a0l 0l an s

Al orders are Fo O,
A deposit of 209
Balanee may be paid on delivery,
if full amount is scnt.

RADIO-CRAFT

Short-Wave

poorest part geing into its construction.’
have been enthely
the most fundamental pamt. nece-sary for =

pets and eubellishiment

aperatien,  These 1cceiver
teception CAN be ohitgldned-

The Doerie 1cceivers me

type eonsiting ¢f 1o o

AL, power pack,
tor the rural distrlcts,
3-tube models.

where,

Will be

will convi
aned with
wienever tlhey are on the air.

avallable in tue e, each No. 2145
The Electrifled octle,
oth the 2-tube and 3-tube maleis were deslgned for those
localitles whete electrle cersice
be taed in conjunction with a spels

lels.
The 2-valt hattely tapes were designed
They, tou,

It may he po-<isle for you 0 purdise similnr eecelvers
of parls for such recelvers at greatly reduced
We admit thlz at once.

Al

47X BT x 6307 0 tabe mardels

Just Imagine ! — 2-TUBES

in one

GLASS BULB

g that’s the

"TWlNPLEX"
15 to 200 Mefers

The new type 53 tmhe makeg pos=IMle th Twinplex ““doubile-action’ re-
celver. Thls wuhe actually eontalns 2 separate tubes in Ihe same glass envelope
Just imagine what this means! |t wvan- that 2-1ube recelier can now he
built for the price of o 1-tnbe set, ‘This i« exuctly what has heen done In the
‘Twinplex recelver. A comparison of prices with the Doerle 2-tube re elyvers
listedl above will i nmediztely sulistantiate this ~tatement.  Ad what's more,
It actually performs like a 2-tube et The (irenit [s practiexliy the same_as
the 2-tube Doerle -extremely simple and therefore entirely fool-proof. Yon
will recelve ctathon- swhifcl yon neser knew cien existed before.  We have re
cefved any letters from ~ati-fied nser~ of the Twinplex receiver praising il m
the <kie<. And justly so. for it is a windertel little set. It afords full ba
eoverage of trom 13 (o 200 meters which includes the amateur bands, police nnd
airplane calls, loruun reception and nymerous code stations.

Only the fineat quality parts wnich axn Hammarhund varluble condensers. Kurz
Ka~eh high-ratio vernier dlals, ete., are e fl ALl these parts are m
in a beawtifl, erm kle-finished metal ol « which entirely does sway
“hand capacliy,”

The recelver is universal In operation whic
cither with hatteries or with an A0 e power pack, 180 volts i3 re-
qolred for the plates of the tubes and solig, elther AC. or 1L, for the
filaments. For a fan who is first starting in the short wave game, the T\vmpln
is the most economical receiver with which to begin,

means that it wmay be operated

No. 2115 Twinplex “Donble-Action’ Short-Wave Receiver Completely Wired
and Tested. including diagram but less tube ~hl|uplns Weight 9 1, s so
YOUR PRICE .... oo .

WE [SSUE NO CATALOG
New York.

Terms:
1 with every onler,

s n-q
Deduct 27

for MAY, 1934

e L L L L e Lt bt b b Lt e e n L e

But unlesg yon, ton, wish
to juin the ranks of the aflsiilusioned and skeptical short-
wave fans you wiit Inaist upon the tttlcial Doeile Recelvers

Revcefvers which contain only highest quality parts.
Doerle receivers are built on bheautifui,
sxis and bear the offlelal name-plate of the only
zed Deerle mannfacturer. 2-tube models measure
1al

ALl faney gad-
emaured, only
e~stul opera-

No. 2i40
Wired and Te-ted.  Shipping Welght
YOUR PRICE ............

A owith thelr No 2142 Complete Accessori

L,

2-Tube 12,5001 Mlle Doerle Receiver Completely

$9.88
shipping  Weight 22

$5.38

e you that fareign YOUR WLt o
b e No. 2143 - 'l'u e Doerle Slgnal Gripper Comg ‘rl ly Wied
neanny regularity— and Teted ng \\ejghn T b, 312 84
YOUR PRICE .........ooivivunnnrnnnan.

iplete  Accessopies,

YOUR PRICE ....
No. 2174 Elerrtitied
(X1 n‘_:,‘ler~!_\‘ Wired
Weight 5 Ihs.

.~hl|-| ing Wei

2-Tube 12,
I Tested.

allable.  They must

Shippin,
~desikned hum-tree shipvine

fght  t®

$7.19

1 Mile Doerle Recelver

YOUR_ PRICE .

ay be had in 2 and No. 2176 Cuup of ‘of Tules for Ab 81
amd 1— 0 5 o|ncu1|on or 1—77 and l— 37 for h.u-
1ery ap

nrices else- No. 2177 Electiified 3-Tube Dwerle Signal Gripper

i and Tested, Xhip, \\l, T lhg,
CE

Neo. 2179
1= 36 for A0
Alt hattery n:!(’h.!lnll

hllhcr 1-

(X ||n|x1 ie Net of Tube

erackle-linished
(YT

YOUR FPRICE
Neo. 2149 =pes
A R titker Tube

YOUR PRICE ...............

TN

FAMOUS
Oscillodyne
1-TUBE
WONDER SET

15-200 Meters

And o wonder et il is
al that! Altheugh the cir-
enit of thi~ anique little re
celver is of 1he 1egenciative
type, It aets IIM- @ SUPT-Tes
weneralive wef; y
belong in thar ol
beeullar clecudt §r has the senst-
thity and selecthvity of
even tule sl
Read what the editor of She.
Wave Craft Magazine says about thys oft in the Aprll, 4
1933, lssne: “We are pleased to present to eur readers an entirely new
developmenl dio circuits—the ~ Oscillodyns. This circuit which is of

acts like a super-regensr e set, Its sensitivity
The e |lar. in his hame on Riverside Drive, New York City. in
9. was able to listen to amateurs in the midwest, USING
NO AERIAL AND NO GROUNU With the ground atone. a number of Canadian
stations were brought in, and with a short aerial of 40 feet, many foreign statjons
were easily pulled in.
Here then §< a set wilch brings In ~tatlons thousands of miles awa.
whieh frequently breings In Austealla, load en ugh to rattle sour phones
with power ity ] wileh if sou do not wish extreme distance will luhu.
In statlons ~ 4o miles away withowt aerlal or ground.  And the
many nlat letters from short-wave fans wha hate efther huilg
their own or h 1 them, fully substantiate these remarkable results,
"he receiver may he ned elther with batteries or A (° power pack.  Reqguires g
fube for hattery operation and a 227 for A.C, operation. Avallable eliher
conpletely wired ready to u<e or in kit fory Four pages of detailed in-true
Hons ol diagrams are fncluded with each <ot The nlwninum panel n" high x
JN'-_, ”zuhlr. TIP‘II Ir.lk:lil‘rln..« i K x bl 1;' wide,  Shipping Weight & Ih-,

0, 2146 Official One 5 mlnn tels wired nnd tested
YOUR PRICE..... weruiiariinsenits $7.20
No. 2147 Offielal One-Tube \\nmlcr Set, ln kit form, with detalled construe-
tion plans,  Shipping Welght 3 Ihs, 6
YOUR PRICE...........cciiiiiienineraninnnns, 35
No. 2148 (Complete Arcessories, fneluding the following e 37 tube- set of
standard headphones; four No, 6 dry cells; two 45-volt "li" batterles. Ship-

$5.50

ping Welght 22 1b
YOUR PRIC

GRENPARK COMPANY
2435 Greenwich St.

Dept. RC New York. N.

www americanradiohistorv com

YOUR 'I;I'?ilv('}E. e 91,60

[XTIDE

. $15.29

585 1—57 and
uperation ot 1—i8; 1—~77 and 1—37 for

$2.50

ek inchnding

$7.25

ALV,
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Presented on this page are the new books of
the RADIO-CRAFT LIBRARY—the most
plete and authentic set of volumes treatin
vidually, important divisions of radio.
has been designed to give radio men the oppor-
tunity to spectalize in one or more of the

branches of the industry.

TO THE RIGHT
WILL BE FOUND
A SHORT RESUME
OF EACH BOOK

The material contained

o
indi-

Each book

popular

Beok No. |
Radio Set
Analyzers
And How To Use Them
With Full Instructions and De.
scriptions of Set Analyzers,
Tube Checkers. Osciltators, Ete.
By L. VAN DER MEL
This book explains thoroughly

the operatlon of set analyzers.
tube checkers, oscillators  and
other testing equipment.  For

every radio man this book {3 ex-
tremely helpful. Tt covers every
phase of testing and gives you
valuable short cuts; completeiy
illustrated with phetographs and
dlagrams to facllitate the use of
modern testers. Recently repfrinted.

Book No. 2

Modern YVacuum
Tubes

And How They Wark

With complete Technical Dats on
?IIb Standard and Many Special
ubes

By ROBERT HERTZBERG

MODERN VACUUM TUBES
describes the fumndamental elec-
tron theoty which is the basis of
all vacuum tube operation, and
Roes progressively from the sim-
plest two-element tubss rlght up
to the latest pentodes and thyra-
trons. It is written In clear,
simple language and is devold of
the mathematics which is usually
80 confusing. Valuable rcference
charts and characteristic curves
of standard and specia] tubes are
to he found. also diagrams of
sockets and pln connectlons,

Book No, 3

The Superheterodyne
Book

All About Superheterodynes

How They Work, How to Build
and How to Servica Them

By CLYDE FITCH

There 13 no more fascinating a
subject in the large array of radlie
elreuits than the famous super-
heterodyne clecuit.  Whether you
are »u Service Man or experiment-
er. first-hand knowledge about the
construction of superheterodyne re-
celvers is very important. The

on  Superheterodynss  glves
underlying principles of their con-
struction. right from the very first
set made.

The authors of these
everybody.

in_these books will increase your knowledge; you
will find them a real help in your work and ¢ ey
will contribute to_your money earning capacity.
Read these books during your spare time at home.
_books are well-known to

Tha Best Radio Circuits

A Complete Compendium of the
Most Important Experimentat
and Custombuilt Receivers

By R. D. WASHBURNE

It 1is fascinating to the experi-
menter, or even Lo the up-to-date
Service Man, 10 take a commercial
tet and to change it into one us-
ing a famous hookup that is not
found in any manufactured set.
Blany excellent circuits bave nev-
er been commercialized, but Iim-
Ited only toc home set builders.
Thousands of these popular cir-
cuits have been requested from
time to time, and ih this book
we have included over 150 clr-
cuits. which finclude the famou
Peridyne. Cash-Box A.C.-D.C.
8et and others.

Book No. §

How to Become a
Radio Service Man

How to Get Started and How to
Make Money in Radio Servicing

By LOUIS MARTIN

The ambition of many men in
radio today is to me a first-
erade Service Man. It i3 not as
difficult as one might helleve, but
It cannot be done in a few short
months. Following very carefully
the adeice of Mr. Martin, who
has dealt with the problsms of
thousands of Service Men, this

deals very carefully with the
essential stages in the prepara-
tlon for qualifying as a Service
Man.
——

Book No. &

Bringing Electric Sets
Up to Date

With Pentodes, Multi.Mus, Dy.

namic Speakers——Complets 1n.
How to odernize
. C.. D. C. and Battery Oper-
ated Receivers

By CLIFFORD E. DENTON

In thig country there are over
ten million electrically operated
recelvers that could be muodern:
ized—by placing in them new type
tubes, new speaker cquipment and
other modern Improvements, This
business of improving old sets
can go to the experimenters and
Service Men it they will quickiy
jump into action.

The adiO'(I:':dft Library Series covers accurately
every branch of Radio=and thoroughly. too

ou have ever

and written so that

Each one is an expert radio man;
an authority on the subject—each is thoroughly books.
Book No, 4 Book No. 7
Modern Radio Radio Kinks and
Hook-Ups Wrinkles

For Service Men and Experl.
menters

A Complets Compendium on the
Latest Radlo Short-Cuts and
Money-Savers

By C. W. PALMER

It often becomes necessary for
experlmenters and Service Men to
call upon thelr memoty for some
short cut or radio wrinkle that
will solve a broblem quickly. In
buslness, ‘‘short cuts’’ mean time
and money saved, and to the Serv-

Ice  Man ‘‘time saved” means
money earned.
Book No. 3

Radio Questions
and Answers

A Seftection of the Most Impor.
tant of 5.000 Questions Submit-
ted by Radle Men During the
Course of One Year

By R, D. WASHBURNE

There have been collected a wide
varlety of questions which have
come into our aditorial offices dur-
ing the past two years. and only
those whose answers would henefit
the majority of men engaged in
radlo have been [ncorporated in
this amazing Qquestion and an-
swer 5 tremendously long
list of toples 13 treated.

Book No. 9

Automobile Radio
and Servicing

A Complete Treatise on ths Sub-
Ject Covering ALl Phases from
Installing to
Maintenance

By LOUIS MARTIN

Automobile radios are up and
comink. and someone has to serv-
ice them properly. It therefore
behooves you to read this im-
mensely important new book on
the art of Automobile Radlo. The
book is concise, and full of illus-
teations, Pphotographs, diagrams
and hookups.

A few of the really interesting
chapters: Introduction; Automo-
tive Radlo Installations; Complete
Descriptions of Commercial Auto-
motlve Recelvers; Servicing Auto-
motive Recelters: The Ignitlon
System; General Seevice Consider-
ations; Effects of Temperature on
Tower Supply: Conciusion,

Servicing and

ad to build a ra
ooks that are zuthentic, right-up-to-the-minute

familiar with the field which he represents,
‘his is perhaﬂs the first real opxortunity that
1

o library of

they are easily digested and

clearly understood. Mail coupon below for your

Boek Neo. (0

Home Recording and
All About It

A Complete Treatise on Instan.
taneous Recordings, Miero.
phones, Recorders. Amplifiers,
Commercial Machines, Serve
icing, ete.

By GEORGE J. SALIBA

If there 13 one subject that
is fascinating to every radio
man, it is that of liome Re-
cording. Of course, this volume
is not all on “*Home" -
Ing, but the information eon-
tained thereln is important to
commercial radio men, studio
operalors, engineers and others
interested in this phase of ra-

dio.

The art of recording ard re-
producing broadcast selections Is
becoming more important every
day to radio men, experiment-
ers and Service Men. Equip-
ping dance halls, auditoriums,
churches, restaurants and homes
with public address systems and
amplifiers brings many extra
dollars and often an excellent
income.

Book Ne. LI

Point-to-Point Resist-
ance Measurements

The Modern Mathod of Servic-
ng Radio Receivers

By CLIFFORD E. DENTON

Of the difficult problems which
Service Men face today when
repaieing receivers, the Rreatest
is that of replacring proper re-
eietanoo values in_sets. This task be-
comea aven mors difficult when tha values

information needed to quickly e |8

receiver in normal :{ent condition,

Thi:‘b"%ol:nu::l-_h htl\l the time n:\ull!
rage set.

5 ""Hae boon devored to the

ente o that the Bervice Maa
will have s comprehensive idea s to how
to overcome this problem. .

HBelow you will find a partisl list of the
eontent® which will appear in this new

INTRODUCTION. Adnnl:an of Re-
siatance Mespurement Maoth.
or Work: Basie Principles:
Moetl of Retistance Measurement:
Reaistors in Radio an S
Reaistan

Dineiomenty n - Topial Redve Bei
lmu{_omnn n ﬂ l“. ad

Resi
Routine Testing where Cizeuit Disgram
in Not Available snd where istances
are Unkaown: the Relation of Voltags
Testing Meathods ta Resistance Mossure-
ment: APPENDIX. Resistancs Charte
| ste.

ALL BOOKS
. UNIFORM

know their subjects.
120 filiustratlons,

The books in the new RADIO-CRAFT LIBR

Each book is printed on fine

ARY are all strictly up-to-date, and written by men who
The volumes ure all uniform size. 6x9 Inches, and contaln on an average of 50 to
hook paper and no expense has been spared to make it
an outstanding value, for Its editorlai contents as well as from the mechanical standpoint.

with your remittance.
accepted

Big Discount
to You

In order to make it possible for evervone to buy these books,
the fifty (50) cent price has been made
umes. You can buy these books separately, but you should
take advantage of our spectal offer:

When Five (5) Books or More Are
Ordered

Deduct 20% from Your Remittance

Simply A1l in the coupon at left. and mail 1t to us together
Checks.,

uniform for all vol

stampbs or money orders

702

Clip Coupon and Mail Today!

GERNSBACK PUBLICATIONS. INC., 98-98 Park Place. New York, N. Y.

|

l T have ¢ircled below the numbers of books in the RADIO-CRAFT LIBRARY, which you
l are to send me, and have deducted 20% for ordering five (5) books or more.

my remittance in full, at the price of 50c each, when less than flye books are ordered.

Circle numbers wanted:

Name

The amount of my remittance

| L SP—1 .11 §..): | R T
2 3 1 5 (]

Address

1 have included

or money orders accepted.)
? 8 ] 10 11
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All Parts Used in Majestic Receivers Have
Been Known to Be of the Highest Quality

ORIGINAL

REPLACEMENT PARTS

POWER TRANSFORMER

Chassis 130A—>Model 130—131—132
Primary 115 Volt 60 Cycle
Secondary to anede center tapped
Secomda H. Volt 2 Amp
Seconda Yolt 7 Amp.
Secondary VoIt 3 Amp., center tapped
Weight 161 1b.

FOWER TRANSFORMER
Chassis 25—Model Nu. 251—253—254
Primary 115 Valt 60 Cycle
Secondary to anode center tapped
\m-oml.n'\ 5 Volt 2 Amp.
\umhl.lr\' .’.n Vaolt A Anmip.
Secomlary 2.3 Volt 7 Amp,,
Weight 13 Ihs.

center tapped

Original Majestic 'art No. 8§91 original Majestic Part No. 5883
MAJESTICg e ‘ YOUR We can also supply this for 25 c¢ycle
DEALER'S NET PRICE PRICE MAJESTIC YOUR

peater’s §8§.36 rrick $2.98
$5.67 $3.45 NET PRICE
FOWER TRANSFORMER POWER TRANSNFORMER BROAD-BAND TRANSFORMER PICKUP INPUT
Chassls 230\ Chassis 10 Chitssis No. 1300 TRANSIFORMER
Model 233 Comb. Model 58—204—294 Model No. 101
Trimary 115

Necondary 5. Veolt 2

Necondary 2.5 Volt 7 Awmn.

el

Volt 60 yels
Necondary 10 anule center tapped
Amp

Primary 10 Volt 5i0-60 Cyele
Nerendary to anode center tapped
Nerondary 5. Volt 2 \mn,
Secondary 2.5 Voit 3% Amp.

Chasnis No.

BROAD-BAND
TRANSFORMER

11¢ Auto Radio

Weight 3 1bs,
Original Majestiec PPart No. 468

Secon-da B MAJESTIC MAJESTIC .
Heeonary Aetubt 20 ha o Hored Welght 4 Tbs. DEALER'S YouR | DEALERS e
Original Majestic 1'art No. 2156 Original Majestic Part No, 6414 NET PRICE PRICE PRICE
MAJESTIC YOUR MAJESTIC YOUR 1.8 89c¢c
DEALER'S NET PRICE PRICE DEALER'S NET PRICE PRICE 98c 69c s * 9 9
55-61 53-65 65'67 ss'os PUSH-PULL CONDENSER CONDENSER
INIUT BANK BANRK
PICKUP INIPUT TRANSTORMER TRANSFORMER

Maodel No. 155 Model 181 For No. 100B and 90E ..Contains 3—2 mid...
Weight 3 lbs. Weight 414 Tbs. Original Majestie Parts Origlnat Majestic Parts
; - - ing ic 1'art: No. 1585 < s
Original Mujestic Part No. 5332 Or"'l""lxm'jﬁ'._.’;" ezt 0. 1585 No, 1258
MAJESTIC MAJESTIC MAJESTIC MAJESTIC
DEALER™S YOUR DEALER'S  YOUR DEALER'S  YOUR ALER'S  YOUR
NET PRICE PRICE NET PRICE PRICE NET PRICE PRICE NET'PRICE  PRICE
$1.89 89c $1.39 89c¢ $3.75 $1.95 $3.50 $1.95

NDENSE PASS > CONDENSER AND
PUSHE-PULL PUSILPULL PUSILIULL i LD el Sl St s 6
e SREMBLY
TRANSFORMER TRANSIORMER TRANSFORMER Modsl No. 398 ““‘i"*'\!" f,oo
Model No. 30 Model No. 102—103 Model §1—52 Lo LR A

Welght 414 1bs.

Welght 1'% 1ba. Weight 3 Ths.

Original Majestie Part No. 9167

original Majestic Part No. 6208

Original Majestie Parl Ol’ll!imll Mlilﬂle Par Ol"l:lllll Ma]oshe Par MAJESTIC MAJESTIC
No. 3624 No. 1551 lo. 3053 DEALER'S YOUR | DEALER'S YOUR
MAJESTIC mu:s'r.c MAJESTIC NET PRICE PRICE | NET PRICE PRICE
DEALER'S YOUR DEALER'S  YOUR DEALER'S  YOUR
NET PRICE PRICE NET PRICE PRICE NET PRICE PRICE 89c¢ 69¢c | 49c¢ 39c¢
$1.89 8gc¢ $1.89 7J9¢ $2.27 89c¢
I'ILTER CHOKE DOUBLE CHOKE SINGLE CHOKE
CONDENSER BANK No. B UNIT I'OR 90 SERIES _l‘(‘)l_t. 70 SERIES
6 Fup. No. 716 Chassis No. 50 9P3-9P6 power pack TI'6-71°3 power pack
CONDENSER BANK Neo. P3 Welght 5 Tbs. Welght 8 lbs. Weight 5 Ibs.
|7 Tap. No. 12 Origlnal M-lesm Part Original Mnjesm Part Origlnal Majestie Part
CUsed on Chassis 70D No. 3051 No. 28 No. 440
Weight 614 1bs, MAJESTIC MAJESTIC MAJESTIC
M.u:s*nc DEALER'S YOUR DEALER'S YOUR DEALER'S YOUR
ALER'S YOUR NET PRICE PRICE NET PRICE  PRICE NET PRICE  PRICE
NET PRICE PRICE
$2.43 99c $2.80 99¢c | $1.57 7T9¢c
$3.95 $1.49

CONDENSER
ASSEMBTY

Model Ko. 25 and 258
Welight 3% lbs.

BY-PASS
CONDENSER
ASSEMBLY
Chassis No. 35
Welght 1 b,

CONDENSER
ASSEMBLY

Chassis 340

Do Not Write for Catalog
WELLWORTH TRADING CO.

. Original Majestic Part »
Original, Majestic Part | Orlginal Malesie Parc o. 903 |_“1 W. Lake St. Chicago, lll.
MAJESTIC MAJESTIC MAJESTIC

. 'S DEALER'S  YOUR == = = e e e e e e e e e e e e e e
NET'FRICE PRICE NET'PRICE FRICE NET PRICE PRICE | WELLWORTH TRADING CO., Re-3 |
91¢ 69¢ 99¢ 69c 64c 49¢ l EH1 W. Lake St, Chicage, IN. |
Enctosed find §............ for which ship to address below |
ORDER FROM TH'S PAGE : the following MATIESTIC DATS uenrvnnnnrnnrenrnenneanennenns I
No orders for less than $2.00 accepted. No l ame ’ I
C. 0- D.,s- All shlpments will be forwarded by I LI R R I L I I I R R R R R T I T I
express collect if not sufficient postage included 1 2 1 I A RAR R 08 a0 0080 0680008 08 BE 5000000 0Aa a0 BEBCOHONGARARS I
with your order. I . ceeenenn...State ..., I
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YOUR DOLLAR
—1S WORTH MORE
When You Buy From Us

Theee days everyhody is speak-
ing of inflation but why worry about it, whether the
dollir Is inflated or not it 1; worth mere when You bhuy
fromius. The prices shown on this page are so radically
low that no one can possibiy undersell them. OQur eon-
sistent advertisements Dresest to you each mounth, on
this page, certaln STAR (*) Items whieh are not listed
in our regular eatalog. These are all speclals of whleh
the small quantity on hand does not permit us (o calalog
thiem. ONCE SOLD OUT NO MORE CAN BE HAD
AT ANY PRICE. ORDER TODAY—NOwW. Order di-
rect from this page and save money. 100% satisfactlon
kuaranteed on every transaetlon. Take advantage of
these special offers while they are still arajlable. STOP
SHOPPING—WE SHOP FOR YOU AND GIVE YOU
THE LOWEST PRICES.

We are a whelesale house and cannot accept orders
for less than $3.00. If C.0.D. shipment i3 desired,
please remit 20% of the total amount of your order. lul-
ance will go forward C.O.D.

If full eash accompanies Your order deduct 2% dis-
count.  Send money order, eertitied check or U.S. stamps.

he sure to Include suffieient extra remittance If order

to be shipped via parcel-past; any excess will be
refunded,

Is the dellar inflated?

memwmmmwyuumwwwhm
P ‘REGENT

FOUR"
TWO -VOLT

Equi- Regenerator
SHORT-WAVE

RECEIVER

The short-wave fan who has been troubled by lack of oselllatlon on
certaln parts of the wave-hDand rovered by pIng-in coils vwill welcome this
It employs the pew 8-30 tube whlch has slmilar charae-
terlsties o the regular 30, except for a mmeh lower internal capacity.
This 13 accomplished by brinsing the plate termlnal out of the top of
‘This reduction In internal canacity, faeltitates escilla-
tion on the very low wave lenkths and also inakes Lhe regeneratlon control
Another outstanding feature of this recelver
antomatleally stabillzes regeneratlon at all times keening the set below
-at which peint it is most sensitive.

Uses four tubes, namely, one 34 R.F. pentode. two 8-30's and one 233
In actiral performance It will equal and in
Three 45 V, "I}
These 1y celts wlIl last a

new receiver.

the Rliass bulb.
much smoather,
the point of oseclllation-
power pentode output tube.

ANy cises even surhass five and slx tube receivers.
teries and two No. 6 dry cells are cmployed.

long time hecause of the low current consumbtion chaFieteristle
Four plng-in coils ene from 13 tn 201

All component pirts ave of thie highest
These purts are all
lizse, the front panel of achich is heautifully finished
x 7. Shipping Welght 15 Ibs

No. SW- 25(2:E4 -Tube Regent Short-Wave Rcceiver Completely Wired.

tubes.  High-ratio vernler dial.

meters are furnished with the set
quality including Hammarlund varlable condensers.
mounted on a metsl

in blaek erystalline. Measures 715" x 814"

YOUR P

YOUIRFERICE" .\ o m. v ommuie | yspmiil i et 3k
No. SW-251 Set of Batl:rles 3—15 Volt Standard
*C."" 2 No. 6 Dry C

YOUR PRICE A S

Na. Sw- 253c Set of Matched Tubes 1—34; 2—5.30"

VEVHAAEVANNAN

(3 24
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SPECIALS ™

VAV

COLONIAL

*Remote Control

ATTACHMENT

Imagine the convenience of just sitting haek in an easy chair
or lylny in hed and merely by pressing a series of huttons. start
the radle located In 4 far of room or hhl(lvn away In the hase-
ment. Nol only what, but selectlng one of ten siatlons from a
remote pobnt.  Ihiz atiachment was nsed on ohe of the Colonial
remote contral sets waleh sold for about $300.00; yet you, or
anyone at all handy with toels. ¢an attach it to your radio.
You tan then hide the radio In some cut-of-the-way place and extend wires to any number of ;pc*nl«(‘rs strategieaily
located in vavlous Parts of your apartment. lmagine the surnrise of your friends. or gues's. at dinner or at speria
watherings. when. Dy merely pressing a button, the room Is gradually flooded with beautiful musie or other éutet-
talning programs

RADIO SERVICEMEN AND CUSTOM SET BUILDERS—HERE 1S YOUR OPPORTUNITY

You need hut mentlon the words ‘remote contrel”’ to Your custemer and immedlately you command hls entire at-
tentlon. You are able to (o thls becanse the idea, to him, iz pew and because 11 Immedjately implies expensive
equipiment.  flowever. when he Is properly Inforined that his receiver too can be adapted for remote control opera-
ton for just a few iloitars. his interest will certaluly materfalize into an oiger.

Extremely Simple to Operate

The outfit comprises two smatl motors (one for turning the tuning condenser and the other the volume control), a
ten-posttion commutator switeh for selectini ten different stations, a step-dovn transformer for energlzing the motors
and a thirteen-bhutton control hoard (hen buitons fur the ten stations, two for increasing or decreasing the volitine
and the hist for silent tuning) A pliot Hznt fn the eontrol board Indlcates when the receiver s operating.

It the shafts of the tuning condenser and volume control of ¥our present recelver are at the correct distances apart.
then you can sitp this attachmeiit on DIRECTLY-——without any ruriber ehanges. \With smne sets it may be necessar:
n remove the volume control entirely froin the chassis and mount it directly on the gear of the volume-control niotor

shipping Welght 18 s
$5.85

No. 1789 Ceolonial Remote Contrel Attachruent.
o

YOUR PRICE. Oniy

NEW TYPE §-30 TUBES

Absolutely Free’

@ ECONOMICAL OP-
ERATION 3
@ PHONES OR LOUD- RADI O _
SPEAKER d RADRO I~
® LOW-LOSS PLUG-IN an
colLs Short -Wave
® COMPLETELY
gome TREATISE
Every time a new edltion
® RANGE 15 TO 200 $ o, Radio and Snort
METERS ol smmenes o | YA T

tens of thousands of our
customers and friends who VERI‘JI%OPaggs ups
have been recelviny them ?500 ILLUSTRA'{'iONs
Tegularly for many years,
YOU ToOo WILL FIND IT INDISPENSABLE.

This completely revised and enlarged 1934 edition
contains 198 solid pares of usefnl radio lnformatlon.
diagrams. illustrations, radio kinks and real. live radlo
werchandise. 1t contains mare valualile radio infornia-
tlon—MORE REAL LIVE "“MEAT''—than many text
books on the subject.

Partial List of Contents
Chapter Two of Fundamental Principles of Radlo i
§

is that 1t

hat-
nf the

for the Begluner—The Xew Tubes. Thelr Uses. and
Thelr Fundamenta! Circuits—How to Make Money with
Public Address Systems—Illow to DRulld the '"R.T."
Bteglnner's Transmitter—liow to ltuild the Famous
“T'winplex’” Shori-\Vave Neceiver—Illow to Construct
an Amateur Radie Transmltter—A Most Medern and
Comnlete Tube Chart, Including Socket Connections
for all Tubes—Numerous i'ree OIYers. ete.

$41.95

fmm221/s Volt Enelose 4c for postage,

Write To-day i i
A REAL ”GO-GETTER”

S-TUBE A.C. SHORT-WAVE RECEIVER

One has to go a long way to ohtaln another recelver whieh will mateh this one hoth tn
price and Derformance. Although it is completely A C. from start to flnizh. there Is abso-
lutely no trace at all of A.C. lun—an accomplishment which already speaks well for the
receiver.

All stations come in with teal. loud-speaker volume—on a G6” dynamic speakeér which
is furnished with the receiver. Dl regeneration for C.W. recePtlon s ome of the mmahy
features. ‘The receiver emnloys 1—38 high gain, R.1°. stage followeil hy a type™Bi.gereen-
#rid detector. The detector is then reslstance-coupled to the 56 tirst audlo tibe and Weice
to the powerful 2A5 power output tube. 1t is the use of this latter tube whieh affor
dynawile speaker oberation.

Only the hest of parts are employed; for Instanee, octagonal-shaped plug-in eoils (2 sats,
4 colls per set), genulne Hammarlund sarizble rondenser, sheclal vernler varlahle son-
denser. llammariund I.F. ehokes. R.M.A. rcolor-coded veslstors, ete. The R.I, and de-
tector tubes are fully shielded as s the speéelally-designed short-wave power pack which 15
entlosed in a handsome black. erackle-tinlsh metal houslng, The veceiver itself is ron-
structed on a beautiful black. crackle finish chassis, Al tuned clreuits are controlled by

h-ratlo Kurz ICasch vernler dials. The sma)l vernler condenser alds materially in the
ation of crowded stations Inasmueh as it afforils extremely eretlse tuning. Set
measures 8 deep x 10%” wide x 7" high. Power naek measures 634~ deep x 9” wide x

$23.50
No. SW-222—Sef of Six Months” Guaranteed Tubes Comnrlslno 1=58;
t—57: |—56 and 1—2A5.

T3 hlgh.  Shlpplng welght 20 lhs.
0 UIR | PR TICES doil o o ot e s M B s SE S im0 P 0 B D)

No. SW.220—Five Tube ‘‘Go-Getter’ A.C. Short Wave Receiver
including Power Pack and Speaker but Less Tubes
YOIJR BRIVCE vay.. oo v el it

RADIO TRADING COMPANY, 102 Park Place, New York City
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ANNOUNCINGE

A GOLDEN OPPORTUNITY :
FOR ALERT RADIO MEN I[N

THE NEXT GREAT INDUSTRY

HE idea of electricians, radio service men and eother mechanically inclined
men, servicing Air Conditioning and Refrigeration . Units is self-evident and
the thought has occurred to some untold thousands ever since air condition.
ing equipment has been installed in public auditoriums, theatres, studios, depart-
ment stores. office buildings and manufacturing plants. The tremendously broad
possibilities in this new industry are bound to give employment and success to
men farsighted enough to see its advancemnnt and development. We quote an oS, ReA T L
excerpt from Mr. Hugo Gernsback’s editorial which appeared in a recent issue OFFICI AL
of Everyday Science and Mechanics:

I advise young and progressive men to go into the air- =1 AR COHDITIGNING
conditioning business during the next few years; because )
y : ' “SERVICE MANUAL

this, without a doubt, is the coming industry in this coun-
try. Thousands of small firms will spring up, undertaking
to air-condition private houses, small business offices,
factories, etc. We are not going lo tear down every
building in the United States immediately. It will be a
gradual growth; yet small installation firms will air-con-
dition small fouses, and even single off in small
buildings.”

This is only partial proof of the certain success of this new feld. Further
sssurance is that engineering schools have already added many important courses

PRE-
PUBLICATION

OFFER

$4.00

on air conditioniug to their regular curriculum. Architects and building con-
tractors are Biving considerable thought to installation of this equipment in
structures which ace now being planned and built, The beginning of this business
will probably be similar to the auto and radio industry, but in a few short years
it will surpass these two great fields.

Official Air Conditioning Service Manual

The OFFICIAL AIR CONDITIONING SERVICE MANUAL is being
edited by L. K. Wright, who is_an expert and a leading authority on air <condi.
tioning and refrigeration, He is a member of the American Society of Refrig-
erating Engineers, American Society of Mechanical Enginecers. National Associa-
tion of Practical Refrigerating Engincers: also author of the OFFICIAL
REFRIGERATION SERVICE MANUAL and other volumes. 35? Pages

In this Air Conditioning Service Manual nearly every page will be illus-
trated; every modern installation and individual part carefully explained;

diagrams furnished of all known equipinent: special care given to the servicing O“er ()()0 I”uStrations

and installation end. The tools needed will be illustrated and explained; there

will be plenty of charts and page after page of service data. . o .
Remember there is a big opportunity in this new field and plenty of money 9 X 12 1mn SlZe

to be made in the servicing end. There are thousands of firms selling installations

and parts every day and this equipment must be cared for frequently. Eventually ~ .

air conditioning systems will be as common as radios and refrigerators in homes, I* lelelC, I.OOSe I_‘eaf

offices and industrial plants. Why not start how—increase your earnings with a

full- or spare-time service business. I . 1 . C . [

You have the opportunity to get your copy of the OFFICIAL. _AlIR -catherette over w
CONDITIONING SERVICE MANUAL today—at a saving of ONE DOLLAR. .
When the book comes off press. which will he March 15th. the price will be —o bt

$5.00 a copv. YOUR ORDER TODAY BRINGS YOU A COPY FOR §$4.00.
POSTAGE PREPAID. This is our usual courtesy. pre-puhlication offer which

i i i firs .
grabies up 10 determine ihe spproximate prin order Loror when e bok M A 'L C O UPON TODAY!

reaches you. you pav the other $2.00. e e o e . e e —— —— — ——— ———————————— >
Here ~.  some of the chapter heads of the AIR CONDITIONING 83
N | GERNSBACK PUBLICATIONS Dept. RC-534 |

96.98 Park Place. New York, N. Y.

Gentlemen: Enclosed you will find my remittance of Two Dollars for
which you are to send me One Copy of the OFFICIAL AIR CONDI.
TIONING SERVICE MANUAL. postage prepaid. as soon as it comes
off the press. 1 am to pay the additional Two Dollars to postman when
it is delivered. It is understood that the regular price of the book will
be FIVE DOLLARS when it comes off the press, and 1 am now paying
only a pre-publication price of Four Dollars.

Contents in Brief

|
History of Air Conditioning: Fundamental Laws: Methods of Refrigeration: :
Ejector System of Refrigeration; Compression System of Refrigeration; Refriger-
ants: Lubricating Oils: Liquid Throule Devices: Servicing Expansion and Float |
Valves: Servicing Refrigerating Systems: Control Devices: Thermodynamics 1
of Air Conditioning: Weather in the United States: The Field of Air Condition-
ing: Insulating Materiale: Heat Transmission Through Walls: Complete Air |
Conditioning Systems: Estimating Requirements tor the Home, Small Store. |
Restanrant: Layout of Duct Systems: Starting Up a System: Operating_and
Servicing Air Conditioning Systems: Air Filtration. Ventilating and Noise Elim. |
inating Devices: Portable Electric Humidifiers and Roem Coolers: Automatic 1
Humidifiers: Air Conditioning Units for Radiator Systems and Warm Air
Systems: Central Conditioning Units. etc. I
|
|
|
t

Name . B
Address

City State

GERNSBACK PUBLICATIONS, INC. 1€, e o tom of check, mamey crder o unused ULS. Porese

96_98 Park Place NEW York N Y Stamps. Register letter if it contains stamps or currency.)
1 . - - e o ———— —
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What will this radio get? 39 foreign
stations: 41 police calls: 7 aircrafe
stations: 23 American short wave sta-
tions and 100 standard broadcasts.

Thls set— by Aetp] G plcked up
39 foreign and 171 domestic statlons

4
. i
o T L e A L e, s

Here is our finest World-Wide Radio
.. . RCA Victor Model 140. Table
model, handsome design—complete
with RCA Radiotrons . . .

et et et

=

$92.50 C

S there anything more fascinating than for-

eign travel? The lure of far away lands
thrills everyone. Now, you—by the miracle
of World-Wide radio—can travel around the

globe at will. Let's see what a day offers...

You can drop in on gay Paris . . . with its
night clubs, sidewalk cafes, opera apdimmuee:
ums. Then, on to Berlin. Hear the martial
‘music of a military band. Now comes a polit-
ical speaker, or delightful operatic music.
Next ... . it's time to roam to Rome. Italy’s
rich heritage of music manifests itself in a
dozen delightful programs. Perhaps the Pope
addresses the faithful throughout the world.
Or Mussolini speaks. Now, on you go ...
t6°the other end of the world. To Sydney,
Australia. Here's that station using the star-
tling cry of the “"Kookaburra™ bird asa signa-
ture. Perhaps you'll want to linger a while
“way down under” in Australia!

But, faster than jt takes to tell it, you travel

It’s a new RCA Victor Globe Trotter

World-Wide Radio...on which you
can get the same fascinating programs.

back to New York. The Great White Way,
blazing inlights, cheerful with laughter,
aglow with rhythm, calls. You've traveled
around the world in just a few hours!

Does this sound upbelievable? 1t’s true.
The new RCA Victor World-Wide Radio
you see above is the instrument that brings
you this amazing new entertainment.

This set has, by actual checked count,
picked up clearly and with sufficient volume,
more than 39 foreign stations and 171 do-
mestic stations (which include airplane, po-
lice and amateur signals). Here is a set which
performs the way it should! Remember, when
reception from abroad may not always be

VICTOR woria. wide

RCA VICTOR COMPANY, INC., Camden, N. J.

“'Radio Headquarters”

www americanradiohistorvy com

available because of variation of time, or be-
cause of atmospheric conditions, you still can
enjoy domestic broadcasts,

The RCA Victor World-Wide Radio is a
set made with all the masterful skill of "Radio
Headquarters™. It comes as a result of long
experimentation, careful study. It is right! See
one ... get one at your RCA Vicror dealer’s
today. With it an entire world of entertain-
.ment opens up before you. There are other
RCA Vieor World-Wide Radies $ S 8 50

from
Here's the “"World Dial” that
brings you everything

On this full- -vision airplane type
dial, extra large in size ... are
marked the four broadcast bands
tharbring you all the radioranges,
short wave and standard. On its
face is a miniature map of the
world, symbolic of "' His Master's
Voire™ around the globe.

Prices (F.Q.B. Camden) subject to change with-
onul nolice

Radio ¥

A Radio Corporation of America Subsidiary
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