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MCMurdo

Silver’s

MASTERPIECE, 11

Now in the Antarctic with Byrd wecouse o areat castorn

universities acclaimed it the most efficient all-wave receiver.

Now the preference of Broadcast Executives

and technicions because, by their tests, it shows greoter sensitivity and more perfect
fidelity of tone on broodcast as well os foreign short wave reception.
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-

BRIEF

Wave length Range 10 to
570 meters or 520 to 30,000
kc. Fonr position wave
change switch. {(External
unit extends range from 700
to 2000 meters.)

Tuned R.F. stage on both
Broadcast and entire Short
Wave range yct single dial
tunes the receiver. Greatly
improves signal-noise ratio
on 12,000 jile reception.

Band-spread tuning on
short waves. Makes short
wave tuning actually easier
than broadcast tuning.

3 air-tuned intermediate
stages, Mostaccurateinter
mediate amplification ever
developed.

Sensitivity beteer than 1
micro-volt absolute average.
Interstation noise Sup-
pressor adjustable to exact
lecation requirement.

Automatiec volume con-
tro! holds all stations 20
microvolts and up at con-
stant volume to the ear.

Selectivity ahsalite 9 Ke.
for Europe. better than U. S,

SPECIFICATYIONS

necds (21 Ke. wide 10,000
times down).

Fidelity perfect over 30
tg 4.000 cycie andio range.
l?ndislorll‘d power output,
15 watts. Automatic and
manual tone controls.

Special impregnation for
tropical climates.

Ruilt-in beat oscillator for
casy finding of §. W. and
weak broadcast stations.

Curomium plated steel
shielding case climinates
need for cabinet.

McMURDO SILVER, INC.

{735 BELMONT AVENUE - - -

CHICAGO, U.S. A.

Not only has my Masterpiece I1 been accorded the distinction and
honor of serving Admiral Byrd in the Antarctic, but . . . it isalso the
preferred choice of Broadcast Executives and Technicians.

J. Kelley Smith, director
of radiostation WBBM says,
“I was particilarly im-
pressedwithihe excellent lone
quality of the recrive, iha?
seems to be practically flat
Jrom 30 cvcles to upwards
of 5000 cycles. This is not
only important for excel-
lenceof tone qrality in the
broadcast band but even
niore so for clear, satisfy-
ingreceplion from
foreign points on short
wave broudcasts that
might not be intellig-
ible on a receiver with
average tone quulily,
but which on your 3
receiver are delivered clearly and distinctly.”’

Aud R. B. Stephenson, \Western Sales Manager o \WBBAI,
KMOX, WCCO., W]sU, WKRC, \WWBT and WI'G says, “As yon
know, I have heen very enthusiastic aboul my preseni receiver, a very
well known, custom-ill, all-wave set. Bul. I must admit that in (his
com paraiive demonsiration, you have entirely changed my mind. A
surprising discovery also was the superh tone quality of vour receiver.
To my surprise, your receiver ias much betler definition, and a pure,
liguerd wnaturalness that makes all other receivers sound *‘boom-y'
in comparison.”

So, why should vou accept less dependability in world-wide recep-
tion than Admiral Byrd demands? \Why should you be ¢conient with
less tone quality than such competent authorities as J. Kelley
Smith and R. B. Stephenson consider necessary?

10 DAY TRIAL

Send for a Masterpiece Il Try it 10 full days. If for any reason you
want to return it, you can have vour money back instantly, without
argument. It's just as simple as that. But, first send the coupon for
the full detailed story of this great receiver designed especially for
Admiral Byrd . and for you who are entitled to just as much,

i McMurdo Silver, Inc.. 1735 Relmont Ave., Chicago, U.S. A ;
Send me full information on Masterpiece 11.

Name
Street

Town State

RADIO.CRAFT js published monthly, on the fifth of the month preceding that of date; its subscription price is $2.50 per year.
countries, $3.00 a year to cover additional postage.)

(In Canada and foreign

Entered at the postoffice at Mt. Morris, |Il., as second-class matter under the act of March 3, 1879,



GOOD Spare Time and Full Time Jobs

BROADCASTING STATIONS offer
many fascinating, interesting, and good
pay jobs to the trained Radio man.

LOUD SPEAKER installation and
service work is another growing, money-
making field for trained Radio men.

TELEVISION, the coming field of great
opportunities, is covered in my Course.

at Home
to MakeMoe Money

I’ll train You Quickly for Radio’s"
%

Why slave your life away in a no-future job? J. E. SMITH, President
Why skimp, why scrape, trying to pay your National Radio Institute
bills? T’ll train you quickly for the live-wire g rated i
field—the field with a future—RADIO. $40, L I B g
$60, 375 a week—that’s what many Radio Ex-

perts make. $5, $10, $15 a week extra money—that’s what many of
my students make in their spare time shortly after enrolling. My free
book tells you about Radio’s spare-time and full-time opportunities—
about my tested training—about my students and graduates—what
they are doing and making. Get this book. Be a Radio Expert. The
Radio field is big enough to absorb many more properly trained men.

I’ll train you for jobs like these
Spare-time and full-time Radio Servicing, Operating, Broadcast, Air-
craft Radio, Commercial Land, Ship and Television stations, a Radio
service business of your own. I'll train you for these and other good
jobs in the manufacture, sale and service of Radio, Sound and Tele-
vision apparatus. My FREE book tells you about the many money-
making opportunities in Radio.

Save—learn at home in your spare time
You don’t have to leave home and spend $500 to $1,000 to study Radio.
I'll train you quickly and inexpensively right in your own home and in
your spare time for a good Radio job. You don’t need a high school
or college education. Many of my successful graduates didn’t even finish
grade school. My amazingly practical 50-50 method of training—half
with lessons, half with Radio equipment—gives you broad practical
experience—makes learning at home easy, fascinating, practical and
rapid. (Continued on other side)




Many Radio Experts
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make406075aweek

(Continued from other side)

Many make $5, $10, $15 a week Extra
in spare time almost at once

My book shows how my special training, instruction material, plans,
ideas and my twenty years experience training men for Radio careers has
helped many students make $200 to $1,000 a year quickly in their spare
time. My Course is famous as “the one that pays for itself.”

Your money back if not satisfied

I'm so sure you will be satisfied with my training that I agree in writing
to refund every penny of your money if you are not entirely satisfied
with my Lessons and Instruction Service when you finish.

Find out what Radio offers you

Act today. Mail the post card below. My 64-page book will be sent free
to any ambitious fellow over 15 years of age. It tells about Radio’s
opportunities—explains the eighteen star features of my Course—shows
letters of what others are doing and making. There is no obligation. Put
a one cent stamp on the post card and mail it now.

J. E. SMITH, President
NATIONAL RADIO INSTITUTE
WASHINGTON, D. C.

I
SET SERVICING has paid many N. R.
I. men $200 to $1,000 a year for their
spare time. Full-time men make as much
as $40, $50, 865 a week.

Some Other Jobs
N.R.l. Trains Men For

Broadcasting engineer

Operator in broadcasting station

Maintenance man in broadeasting station

Superintendent in Radio factory

Engineer in Radio factory

Inspector in Radio factory

Radio operator on ships

Sales manager for Radio stores

Service manager for Radio stores

Buyer for Radio stores

Government Radio electrician

Government Radio supervisor

Operator of government Radioc beacon
stations

Aircraft Radio operator

Aircraft Radio dispatcher

Television engineer

Television transmitter operator

Television maintenance man

Engineer in commercial Radio land
stations

Installation man on loud speaker systems

Servicenian on loud speaker systems

Automobile Radio installation and serv-
ice man

Police Radio transmitter operator

Police Radio receiver serviceman

Here's Proof

$50 to $75 a week

“The National Radio Institute put me
in a position to make more money
than I ever made in Zood times, I am
in the Radie service business for my-
self, where it is possible for me to
make from $60 to 375 a week. Service
work has increased because people, who
> in normal times would buy a new
Radio. now are contented to have the old one
‘pepped up’.”—BERNARD COSTA, 150 Franklin
St., Brooklyn, N. Y.

“Made $6,000 in 2 years”

"“Soon after the depression started, I
found myself without a job, but I was
well protected with N. R. I. training. I
swung right to full-time Radio servie-
ing and I have made over $6,000 in
a little over two years.”—WM. SPAR.
TIVENT, Sparty Radio Service, 93
Broadway, Newark, N. J.

“$500 a Year in Spare Time”

“Although doing spare-time Radio
work only, I have averaged about $500
A year extra in addition to my regular
income. Fullstime Radio work would
net me many timea that amount.”"—
EDW. H. FAWCETT. Slough Road,
Ladner, B. C., Canada.

“Good Position, Good Pay”

“I am Chief Operator at Radio Sta-
tion WSMK. This is 8 Zood Dosition,
with good pay. 1 have advanced in
Radio right along. I recommend N. R.
[. to anyone who wants to be success-
ful in Radio.”—JOHN HAJDUK, JR.,
3 Broxey Apts, Southern 1Mills, Day-
ton, Ohio.
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pAYrok YOUR TRAINING
AFTERYOU GRADUATE

I am making an offer that no other school has dared to do.
T'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 malke your
first payment, and then you have ten months to complete
Your payments. There are no strings to this offer. I know
a lot of honest fellows 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 interested
in your future here is the chance of a life time. Mail the
coupon today and I'll give you all the facts.

LEARN RADID IN I0

A scene in the big, busy Radio Shops at Coyne. Here you sce
fcllows working on real Radios—not reading about them from

books or lessons. This is TIE way to prepare for the big-
moncey ficld of Radio!

TELEVISION and TALKING PICTURES

Television is already here! Soon there’ll be a demand for TITOUSANDS 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
Publie Address Systems offer opportunities to the Trained Radio Man. Ilere is a great new
Radio field just beginning to grow! Prepare NOW for these wonderful opportunitics! Learn
Radio Sound Work at Coyne on actual Talking Picture and Sound Reproduction equipment.

PREPARE NOW and be
ready for Radio’s many
opportunities

Torget pay-cuts—lay-offs—unemployment! Don't be tied down to
an untrained man’s future. You NEED TRAINING IN A FAST-
GROWING MONEY-MAKING TRADE. Here’s your chance of a
lifetime to get it! Iundreds of opportunities now open in Radio.
My sensational offer, explained below, makes it possible for you
to START AT OXCE!

The right way to learn Radio is the Coyne way—not by books,
but by actual, practical work on actual Radio, Television and
soun equipment. Here at Coyne you'll service and operate scores
of madern Radio receivers, huge Broadeasting equipment, late type
Television ay.paratus, Talking Picture inachines, Code transmitters
and receivers, ete. In 10 weeks you can step into 2 REAL JOB,
leading to a salary of $50 a week and UP!

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL, PRACTICAL WORK. You build radio sets,
install and service them. You actually operate great Broadeast-
ing equipment. You construet Television Receiving Sets and ac-
tually transmit 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 let lack
of money stop you. Many of our students make all or a good part
of their living expenses while going to school and if you should
need this help just write to me. Coyne is 33 years old. Coyna
Trainingistested—proven beyond all doubt. You can find out every-
thing absolutely free. Just mail coupon for my big free book!

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

COYNE ELECTRICAL SCHOOL
500 S. Paulina St., Dept. 14-8H Chicago, 1L

Mail Coupon Today for All the Facts

H. C. LEWI1S, President

Radio Division, Coyne Electrical School
500 S. Paulina St., Dept. 14-8H Chicago, 111

Dear Mr. Lewis: Send me your big FREE Book; details of
your FREE Employment Service; and tell me all about your

special offer of allowing me to pay for training on easy monthly
terms after graduation.

Name....c.o.ns 58000600000 008 808080000000 a0600000008 680 8
AdAress. . vuiiiiriiiarertratattstearitsasarrersritone.ss
Cityeoovnnnnnn 560 0000000000000000080 111 0860000606066 80
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IN OUR NEXT FEW ISSUES:

A BEGINNER'S SHORT-WAVE SET. At last we can offer
to the experimenter who wishes to delve into the field
of short-wave radio reception a simple little "'battery”
set made up in "breadboard” style. The design is so
easy to build that almost anyone can construct it in an
hour or so. The instrument will serve as a nucleous for
more advanced designs to be described in subsequent
issues.

A VOICE-OPERATED CONTROL. Electronic devices are
now found in every field of endeavor. One of the most
interesting from the standpoint of the experimenter is
that of electro-dynamics, or the electrical control of
mechanical devices. The author describes an easily-
built unit that may be constructed at very low cost; and
which may be useful, or merely entertaining—depending

A word

whispered into its microphone actuates the "control.”

upon the particular use to which it is put.

RADIO-CRAFT is published monthly, on the fifth of the moanth 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, 111, as second-class matter under the act 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. Sub-
scription to these magazines may be taken in combination with RADIO-
CRAFT at reduced Club rates. Write for information,

Copyright 1933. Continental Publications, Inc.

HUGO GERNSBACK, President I . 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, Chicago, Ili.
Western Advertising Office: Loyd B. Chappell, 511 So. Alexandria St.,
Los Angeles, Calif.

London Agent: Hachette & Cie., 3 La Belle Sauvage, Ludpate HIll, €E.C. &
Paris Agent: Hachette & Cie., Australian Agent: McGills Agency
111 Rue Reamur 179 Elizabeth St., Melbourne
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CEIVETS

-, Full Radio Service Guide -

There’s plenty of Servicing Material

in the NEW

HE necessity of GERNSBACK Manuals in the
I 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 been considered
—methods of servicing, the new equipment constantly
needed to cope with new tubes and sets, and the
other fields of radio, such as public.address systems,
short waves, auto radio and others. :

The illustrations in the 1934 Manual are more explicit
than before ; inasmuch as the diagrams are not limited to the
schematic circuit, but ather illustrations show the parts lay-
out, positions of trimmers, neutralizers. ete.  There are
hundreds of new cirenitx included, and not one from any
previcus editions of the manuals has heen repeated, This
we unconditionally guarantee,

As in previous years, the 1934 Manual alse includes a
FREE QUESTION AND ANSWER SERVICE. In cach book
witl be found 2% coupens, which entitle you to free consul-
tation on any radio service topic, ‘These coupons give you a
complete mall service—questions on servicing and operating
any set ov cireuit are answered promptly and accurately
by the editors. Hemember that. at the regular rate of Zhe
per question which is usually charged by radio_inagazines.
this service alone is worth §6.00, .And for the Manual, we
charge only $3.50.

It is quite evident that the 1934 Edition of the OFFICIAL
RADIO SERVICE MANUAL is a declded improvement over
previous volumes.

ORDER YOUR COPIES NOW

It is important to every Radio Nervice Man and Dealer
to get his copy of the 1024 OFFICIAL RADIO SERVICE
MANUAL now. The new book will prove itself to be in-
valuable as thoxe volumes of previous years,

No need te delay sending us your order—the 1934 MAN-
VAL, like its predecessors, is a necessity in Your business.
We strongly advise you to order your copy today.

GERNSBACK PUBLICATIONS, INC.
946-98 Park Place New York, N. Y.

1934 Manual

Contents of the 1934 Manual in Brief

@ Diagrams nnd service notes, more complete than ever be-
fore in any MANUAL., Not merely the achematic hook-ups
will he found, but chassis drawings showing parts layouts,
positions of trimmers, neutralizers, ete.

@® Voituge readings for practieally all sets, as an aid In
checking tubes and wiring.

@® All values of intermediate-frequency transformers used
In guperheterodynes, with the manufacturers’ own sugges-
tions as to corrcct balaneing.

® Detuiled trouble-shooting suggestions and procedure as
outlined by the manufacturers” own engincers—in other
words, authentic “dope” right from headquarters.

Values of unll parts indieated directly on all diagrams.
@ Section for reference to A.C.-D.C. cigarbox midgets.

@ Section for reference to pubiic-nddress amplifiers,

@ Section for reference to short-wave recelvers.
L 4
| J

reference to remote-control systems.

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

@® section devoted to test equipment, analyzers, etc., with
full diagrams und other vialuable information.

@ A complete iist of Amertean broadeast stations with their
frequencies in kilocyclen; extremely useful in calibrating
and checking test oacillators and in callbrating receivers.
® Free Questh and Answer Nervice, the same as in our
Iast two M
@® No theor

11,

¥: only service information in quickly acceselble
form.

@® Absolutely no duplication of any diagrams; nothing thaé
appeared in any of the previous Manuais will appear in the
1934 MANUAL., This we unconditionally guarantee.

@® A handy. easilysconsulted master index making it easy
for you to find nlmost snything pertaining to your service
problem Instantly., Thix index includes all the diagrams
published in all the previous GERNSBACK Manualy, as
well as the 1931 diagrams. A hig convenience and time

saver!
Clip — Mail This Coupon Today
—_———————————— ———————————
} GERNSBACK PUBLICATIONS, Inc.
I 96.98 Park Place, New York, N. Y. ‘

Gentlemen : linelosed you will find my remittance of 551.:':0 i
| for which you are to send me, PPostage I'repajd, One Copy ‘
| of the 1934 OFFICIAL RADIO RERVICE .\I.'\.\'U.\L, {Send

renmittance by check or money order; or register letter if it |
: contains cash, currency or upused U, $. l'ostage stamps.] |
| NAME cevecesronsnrreccrnsens I
IAddress 500500008aa00a5 50000000000 50 000000000a086a0000 :
| o Stat

BEY eeoesarnccesnsocanss (0 0800000808080 5

| it/ RC-134 :
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Presented on this page are the new books of
I LIBRARY —the most
plete and_authentic set of volumes treatin
vidually, imporcanr divisions of radio. Each book
has been designed to give radio men the oppot-
tunity to specialize in one or more of the popular
branches of the industry. The material contained

the RADIO-CRAFT

TO THE RIGHT
WILL BE FOUND
A SHORT RESUME
OF EACH BOOK
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Radio Set
Analyzers

And How To Use Them

With Full Instructions and De-
serlptions  of Set  Analyzers,
Tube Checkers, Osclllators, Ete.

By L. VAN DER MEL

This ook explaind thoroughly
the operation of set analyzers,
tabe checkers, oseillators and
other testing  equibment,  For
every radio man thls book I3 ex-
tremely helpful. It covers every
hhiase of testing amd lves you
valuahle short euts; comnletely
Illystrated with photogranhs and
diazrams to faellltate the use of
mudern testers. Recently reprinted,

Book No. 2

Modern Vacuum
Tubes

And How They Work

With eomplete Technical Data on
#“b Standard and Many Special
ubes

By ROBERT HERTZBERG

MODFERN VACUDM TUBES
leseribes  the fundamental elee-
trai tlieory whieb s the nasis of
all vaeruni tube operation, and
#0es Drogressively from the sim-
plest two-element tubes right up
to the latest peniodes anmid thyra-
trans. It Is wrltten In elear,
simple language and 1s devoid of
thie ealhematica which 3 usually
g0 confuslng. Valuavle re¢ference
charta and  charaeterlstie eurves
of standurd and speclal tubes are
1o he founil. also diagrams of
sockets amd pin connectlons

Book No. 3

The Superheterodyne
Book

All About Superheterodynes

How They Work, How to Build
and How to Servies Them

By CLYDE FITCH

There {3 no more fascinating a
subject in the large array of radio
cireuits than the famous super-
leteradyne elreult.  \Whether you
are a Service Man or experiment-
er, first-hand knowledie about the
construction of superheterodyne re-
celvers fs very impartant. The
book on  Superheterodynes gives
underising principles of their con-
strurtion, right from the very first
set made

The l@dm@aft Library Series corvers accurately
every branch of Radio=and thoreughly., too

in_these books will increase your knowledge; you
will find them a real help in your work and they
will contribute to your money earning capacity.
Read these books during your spare time at home.

The authors of these books are well-known to
everybody. :
an authority on the subject—each is thoroughly

Each one is an expert rad

Book No. 4

Modern Radio
Hook-Ups

The Best Radio Circuits

A Complete Compendium of the
Most  Important Experimental
and Custombuilt Receivers

By R, D, WASHBURNE

It is fascinaling to the experi-
mentef, Or even to the up-to-date
Scrvlee Man, to take a «ommerclal
s¢t and to change It Into one us-
Ing a famous hookup that is not
found In any namifactared set.
Many excellent cirenits have nev-
eF been commercialized, but [ini-
Ited ondy to heme set huilders,
Thousands of these popular ¢le-
enits  have heen  requested from
the to time, and In this book
we have Inclyded over 150 ele-
cuits, whicrh jnclude the famous
I'erldyne, Cash-13ox  A.C.-D.C,
Set anil others,

Book No. §

How to Become 3
Radio Service Man

How to Get Started and How to
Make Money in Radio Servicing

By LOUIS MARTIN

The ambltlon of many men in
raidlo today Is tn hecome a first-
grade Servlee Man. It is not as
difirutt as one mlght helieve, but
it cannot he done In a few short
months.  Following sery carefully
the advlee of Mr. Martin, who
has ealt with the problemas of
thouzands of Service Men. thl.
hook deals very varefutly with the
eazential siages in the prepara-
!‘Ilon tor quallfylnz as & Service
Man

Book No. 6

Bringing Electric Sets
Up to Date

With Pentodes, Multl.Mus, Dy-.
namic Speakers—Complots In-
formation How to odernize

. C.. D. C. and Battery Oper-
ated Receivers -

By CLIFFORD E. DENTON

In this country theré are over
ten million «clectrically operaled
recelvers that could be modern-
lzed—by placing In them new type
tuhes, new spenker cquipment and
other modern imbroveitients,  This
husiness  of  improving  old sets
can o (o the experimenters and
Servire Men if they will quickly
Jumn Into aetlon.

o

fami

;ou have ever
ocks that are
and written so that
clearly understood.
books.

man;

Book No. 7

Radio Kinks and
Wrinkles

For Service Men and Experi-
menters

A Complete Compendium on the
Latest Radle Short-Cuts and
Money -Savers.

By C. W, PALMER
It often becomes necessary for

experimenters aml Rervice Men to
eall upon thelt memors for some

short cut of radio wrlnkle that
will solve a broblem qulekly. In
business. “*short (uts” nean time
and money saved, ami 1o the Nerv-
lre  Man 'time saved™ means
money ¢arned

—_—

Book No. 8

Radio Questions
and Answers

A Selection of the Most Impor-
tant of 5,000 Questions Submit-
ted by Radio Men Duriog the
Course of One Year

By R. D. WASHBURNE

There bave been collected a wile
variety of duestions whicrh have
rome Into our >ditorinl oMres dur-
Ing the past two years. amd only
those whose answers woukl beneflt
the majorlty of men cngaxed in
rudlo have been incorporated In

this amazing AQuestion and an-
swer hook, A tremendously long
15t of topirs s treated.
—
Book No. 9

Automobile Radio
and Servicing

A Campleto Treatise on the Sub-
ject Covering All Phases from
Installing to Servicing and
Maintenance

By LOUIS MARTIN

Automoblle radios are up and
coming, and someone has tu serv-
ice them property. It therefore
helhooves you to read this im-
mens¢ly  lmportant pew hook  on
the art of .\utomoblle Radio. The
book i3 eoncise, amd full of illus-
tralions, photographs, diagrams
and lookups.

A few of the really interesting
chapters: Introduction; \utomo-
five 1tadla Instatlations; Comblete
Deserintions nf Commerclal Auto-
motive Kereivers: Servleing Auto-
motive Receivers; The Ignition
Svstem: General Kervice Conslder-
ations; Effects of Temperature on
Fower Supply; Conclusion.

t_with che ficld which he represents,
This is perhaps the first
ad to build a radio library
authentic, ri

real opportunity ¢hae
of
right-up-to-the-minute
they are casily digested and
Mail coupon below for your

| Home Recording and
All About It

A Complets Treatise on Instan-

taneous Retordings, Miero-
phones, Recarders. Amplifiers,
Commercial Machines, Serv-
ieing, ete.

By GEORGE ), SALIBA

If there is one subject that
Is fascinzting to every radin
man, It {5 that of Home Re-
cording  Uf course, this volum-=
is nol a1l on *‘Home' pecord-
ing. but the Informatlon con-
talned therein s hnportant to
commercial radio men,  studiy
oberators, emuincers and other.
n;lérhled in this phase of ra-

0.

The art of recording ard re-
vrudueing broadeast <electlons js
becoming more fmportunt every
day to raHo men. experiment
erd aml Nervice Men.  Egnip
Iins dance halls. guditerlums
thurches, restaurants and hene,
Vit publie address system; and

amplitiers  beings  wany  extra
dollars and often an excellent
inome.

Book No., i!

Point-to-Point Resist.
ance Measurements

The Modern Method of Servie-
ing Radio Receivers

By CLIFFORD E. DENTON

. Of the (JIMcult prablems which
service  Men face toda¥ when
|n-pn}l]rlm! 'n'('t-l:'en. the Rreatest
3 that of replacing proper re-
sistanee values ?r) aets, 'l‘hl-nm-k be
comnen aven nore ditficult when the va
t nown;

en
and

ation on to 8
In this new book radin men
informatuin needed 1o quickly
[ ul o{u-rn!inl eonclition.
halt the time uaunll
! the avetage e,
been desvoted to thae

r fo nd;
Sutliesens spuee

elammenty

ements o rhat the Rervice Maon
Ten romwrhﬂnlhc iden ns 1o how
reamng th lem

You will f Durrial Tist of the
;'nnLenll which will nppear in this cew
g

i Receivers and Am.
T'aint - ta-Foint eslsinnes.
in Tipjesl Radin bet
¢ Revigtnnee
€ Irdern Tester;
X where Ciesuit Dingr:
ol_where Heamtanee Lnown;
"f whisre Cirenit Diagram
hle
1

able a

wnsd where Kesatances
wn af Voltage
ce Monoures

hnown: the
ne AMerhode ra
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ALL BOOKS
UNIFORM

The books In the new R
know their suhjects,
120 illusirations,
an outstanding value, for its editori

Eaeh book is printed

The volumes are all uniform size.

ADIO-CRAFT LIBRARY are all sirictly up-to-late. and written by men who
6X8 inches. and contaln on an average of 50 to
on fine book paper and no expense has heen spared to make it
al contents as well 83 from the mechanical standpoint.

umes.,

with your remittance.
accepted,

Big Discount
to You

In order to make it possible for everyone to buy thess books,
the fifty__(30) eent brice has been made uniform for ail vol
You ean buy these books separately, but you should
take advantage of our sperlal offer

When Five (§) Books or More Are
Ordered
Deduct 209 from Your Remittance

Simply ill in the coupon at left. and mail it to us together
Checks.

gtamps or money orders
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SERVICE MaN- DEALER - RADIOTRICIAN

““Takes the Resistance Out of Radio”

Editorial Offices: 9698 Park Place, New York, N, Y.

HUGO GERNSBACK, Editor

Vol. V., No. 7, January, 1934

ALL-WAVE SETS

An Editorial by HUGO GERNSBACK

HE radio industry is now in the midst of another new

cycle, while a new series of radio sets is heing developed

under the name of “all-wave” sets. To Dbe sure. the

design of all-wave receivers is mnothing particularly
new, but the point is that practically all of the large manu-
facturers arc now engaged in turning out sets of this type,
which is indeed a departure from the former practice. Up to
this year, the so-called all-wave sets were a misnomer hecause
such sets only tnned down to the police band of about 170
meters and up to 600 meters. It should be particularly noted
that the great and fundamental difference between so-called
“all-wave” sets of 193132 and the present sets is that the
older models were converiers. a highly inefficient type as
compared to the present straight type all-wave sets. The
newer all-wave models which are now coming on the market
are intended to cover the entire short-wave spectrum from
15 meters up to 200 meters, pius the broadcast range from
200 te 550 meters.

Fundamentally, there is nothing technically new or exciting
in the design of these sets except in the coils and switching
arrangements used to tune down to the lower-wave ranges,
In practically all such sets, with few exceptions, the changing
of wavelength is done by means ¢of a switching arrangement,
If we may venture the criticism, we might say that up to
the present time no perfect switching arrangenient has been
developed. Practically all of these sets have the short-wave
coils so bunched together that one coil reacts upon the other.
It is a well-known faet that a coil. even if it is not connected
into the circuit, if it comes within about two inches from
the “live” coil, will affect the latter and cut-down its cffi-
ciency.

For that reason, the short-wave expert will never use a
switching arrangement under any circumstances; he will,
instead, stick to the use of orthodox plug-in coils. He has
found from experience that only plug-in coils give—every-
thing being eqnal—maximum results. And for that reason,
the short-wave enthusiast will not bhe likely to have a set
which has a switching arrangement.

There are some exceptions to this rule, as there are one
or two circuits where a switching arrangement can be used
since the losscs, due to exceedingly powerful regeneration,
do not cut down the efficiency appreciably, But it is also
true that most commercial sets could not use these circuits:
and the attendant losses jn the switching system are usually
high.

It should be noted that this criticism is only from the
standpoint of the short-wave expert. The average man who
is out for distance and for the reception of foreign stations is
not unduly bothered by 10 or 15% lower efficiency. He does
not wish to be annoyed with plug-in coils which, to him. are
entirely too technical and too fussy. He wants to get results
and wants to get them quick, and for him the switching-coil
arrangement is the best solution. Then, it must also be said
in favor of the switching-coil systems, that given sufficient

amplification (which is available in most of the modern all-
wave sets) the little losses from the switching-coil arrange-
ment do not cut much ice after all. The owner wishes to get
reception and there is no question that the modern all-wave
sct gets this reception, often uncomfortably loud. That is,
of course, providing the set is well designed otherwise, has a
sufficient amount of amplification and is well engineered from
the short-wave standpoint. And, it might be said that set
manufacturers are rapidly learning how to turn out credit-
able sets which pull in overseas stations regularly.

One more point about these sets is often overlocked. If
you are in the city or even a suburb where there is man-made
static, where there are many automobiles, etc., the usual type
of aerial is totally unsuited for the all-wave set. It simply
will not do for short wavelengths—for, with the usual aerial,
all that you will get are noise and disappointment. Some of
the manufacturers who are putting out these sets are aware
of this fact and point out the remedy in their literature.
Others, and there are a goad many, do not seem to bother
about the results which their customers will get, and refrain
from giving any information.

Now, it is a fact that the ordinary aerial will pick up
entirely too much noise on the shorter wavelengths—noise
which will affeet practically all reception uitless you operate
the set in an isolated neighborhood, far from electrical appli-
anees, telephone lines, and automobiles on the road.

What is vitally necessary with these all-wave sets is a
transposition lcad-in, and a twin half-wave aerial with wires
high above the street level and stretching in opposite direc-
tions. A number of such aerials are now on the market and
are the only effective answer to the short-wave noise problem.
The transposition lead-in acrial! usually is composed of two
wires which, running over flat insulators, criss-cross each
other down to the aerial coupling coil of the set. Other safe-
guards must be taken such as the use of a shielded ground
wire, etc,, and the entire aerial installation must be of such a
nature that it does not allow the pick up of extraneous, man-
made static. With a well-engineered transposition aerial, the
reception on the all-wave sets should be good no matter where
located, and excellent reception should be realized practically
all of the time.

Then, of course, the man who owns an all-wave receiver
should not expect to pull in the foreign stations at any and
all times. The short-wave magazines and log books publish
regnlar schedules showing at which times of the day recep-
tion. in America, of foreign stations wiil be most suitable.
Thus, in eastern United States, the western European stations
come in best in the afterncon. Australian stations can only
he received well in the early morning hours, from 4 o’clock
to 8 o'clock. A.M. Then, of course, the owner of one of these
new sets should know that there is such a thing as time
difference. He should know that when Big Ben strikes the
Midnight liour in London, it is five hours earlier, that is
7 o'clock in New York, ete.
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BROADCAST CHAIN
BUSINESSIMPROVES

M. II. AYLESWORTH
Whose company has moved to Radio City.

ROADCAST ad-
vertising is an
index to Dbusi-
ness conditions” declared M. H. Ayles-
worth, widely-heralded president of the
NBC, in a recent interview with the
press. And when the head of so prom-
inent a radio company makes a state-
ment about business, it is well for Mr.
Average Man to “prick up his ears™ and
listen.

President Aylesworth continued to say
that in times like the present, broadcast
advertising is a “barometer which indi-
cates the state of mind of the adver-
tiser, the director of commerce and
industry.

“If manufacturers and business men,
many of whom have cut their advertis-
ing appropriations to the Lone during
the past few years, are making a general
move toward the resumption of their

m——

normal advertising campaigns, then
there must be a general inerease in
confidence.”

And as if to reiterate his statements,
comes a report that 6 stations connected
with the NBC chain have just increased
their rates for commercial programs dur-
ing the evening hours. These stations
with their new and old rates are as
fotlows:

Ncw old

Rate Rate
Station Location por hr. per hr,
WEEIL Boston $400 $250
WFAA Dallas 300 190
WIR Detroit 500 340
WKBPF Indianapolis 190 -
WSB Atlanta 300 190
WSM Nashville 300 190

The increase in the rates of these

which resulted in a large expansion in
the number of listeners.

This is pleasant knowledge to the
long-established chains but it isn't going
to do one chain any good—we mean
none other than the Ed Wynn chain
which we forecast last month was
headed for the ash can, where it now
reposes.

THE 1020 KC.CLEAR
CHANNEL CASE

S OUR good friend
_A Schnozzle Durante

would say —
“Flash; Washington, D.C."—The Federal
Radio Commission gave the Westing-
house Electric and Manufacturing Com-
pany pernission. recently, to nove sta-
tion KYW from Chicago to Philadelphia.

This decision brought to a close the
long drawn-out case regarding the 1020
ke. “clear channel.” Numerous applica-
tions were sent to the much abused
F.R.C. after they ordered this channel
to be moved from the midwest to the
east, niore than a year ago,

The Westinghouse people intend to
build a 10 kw. transmitter near Phila-
delphia. This station will use an an-
tenna system that has directive proper-
ties, so that interference with New
Yorkers and residents of Baltimore will
be minimized,

This change of location for popular
KYW will be sad news for radio fans of
the World Fair City, who have beconie
used to the fine programs that have
been transmitted from it. Let's hope
the Quakers will be equally appreciative,

stations are justified, according to state-
ments made by NBC, because of in-
creases in the power of these stations
since the rates were originally set;
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STaTION KYW

Good-bye, Chi

Ifelle, Philly!
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Nnoc Rabro
“He picked up his bed end . . .7 flew.

AMATEUR
TO THE RESCUE

ANY tales of
_M heroism and
public ser-
vice have been told about amateur
operators who have offered their unique
communication networks in time of
need. Now, comes Ed. Stevens, another
ham. living in Seattle, Wash., who is
adding his laurels to the “hall of fame.”
The story is that friend Ed. was “talk-
ing” to the operator at Aiaktalik on
Kodiak Island, off the coast of Alaska,
and heard of a sick five year old boy.

Ed. asked for the symptoms and
passed them on to a Seattle medico who
diagnosed peritounitis, advising that the
boy be rushed to the nearest hospital—
Anchorage, Alaska.

Aijaktalik was unable to “raise” An-
chorage by radio, so Ed. proceeded to
do tricks with his station and got a
message to the army radio at Seattle,
which passed it on to Anchorage, whence
an airplane was dispatched to pick up
the youngster with the pain in his
“tumnmy.”

THE WAVELENGTH
ALLOTMENT
“BUG-A-BOO”

NOW that the North
= 4 American radio
conference has
fizzled out, with nothing accomplished
except a pleasant round trip vacation
for the lucky {or unlucky—as you wish)
representatives to Mexico City in a
special train, some of the members of
the Brain Trust are getting more seri-
ous about the radio broadcasting situa-
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REVIEW

CONFERENCE REPRESENTATIVES

A fine racation 1ras enjoyed by all!

tion and are pushing harder than ever
for a New Deal in radio.

As a result of this conference the
genial boss of the Federal Radio Com-
mission, Harold F. Lafount has recom-
mended that the number of 50 kw. sta-
tions be increased from 20 to 40, just
double the previous number. This ex-
tension in power was sought by the
bright-brained heads of a number of
stations a few years ago, but they were
cold-shouldered out of the idea by a lack
of encouragenient from the F.R.C. and
by the increasing scriousness of the
economic situation.

However, the editor wonders if tne
station owners now will be as anxious to
spend those thousands of dollars for
super-power stations as they were several
years ago when they invaded the por-
tals of the F.R.C. clamoring for more
power!

Another result of the Conference is
the threat of Mexican stations to in-
crease their power. This is a serious
situation to many of the larger broad-
casters in the U. S. as these Mexicans,
perched right on one of our fences,
trapsmit on the sanie frequencies as
those allotted as “clear channels” by
Uncle Sam and the Mexicans are not
nearly as hard-boiled about frequency
adherence as the F.R.C. Result —
“birdie whistles” in sets tuned to that
frequency.

The recent conference over the pond
(Amsterdam, Holland) to settle ques-
tions raised about the decisions of the
Lucerne conference of the Union Inter-
nationale de Radiodiffusion met with
equal success in failing to iron out differ-
ences of opinion—Europe’s headache.

RADIO-CRAFT for

JANUARY,

Radio is now such a vast and diversified art it
has become necessary to make a general
survey of important monthly developments
throughout the field. RADIO-CRAFT analyzes

these developments, and presents here a re-

POLICE
MOTORCYCLE
RADIO SETS

T IS interesting

to note that
after two years
of research, Harley- Davidson, well

known maker of motor-bikes has intro-
duced a radio set for use on police
motorcycles.

The cops’ motorcycle radio is a 7 tube
T.R.F. set mounted on a shelf behind
the driver, with a magnetic speaker
fastened between the handle bars.

The set is mounted entirely on the
cyele—a side car for the “chief” can be
added or removed without disturbing
the installation. The aerial for the set
is a flat strip of nietal under the foot
rest.

The use of motorcycles equipped with
receivers in addition to the radio squad
cars should prove an improvenient over
existing methods—as efficient as they
are—due to the superior speed and
nmieneuverability (many motorists will
shed a tear at recollections, not so fond,
to this effect) of the motorcycle.

In answer to our inqueries to the
above-mentioned conipany, the following
information is vouchsafed: “At the
present time, there are between 175 and
200 radio equipped police motorcycles.
Many more would be in use were it not
for the fact that police departments
generally througbout the Natien lack
funds with which to make purchases.”

RaDpI0 MINIONS OF THE Taw

“My! what big teeth you harve, Grandmal”

1934

view of those items which are of interest to all.
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THE GROWTH OF THE RADIO AUDIENCE
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ASCAP vs. NADB
Is mcchanization of music a flop?

THE MURDER
OF MUSIC?

HE American So-
ciety of Compos-
ers, Authors and

Publishers (ASCAP, to you) which is
still dissatisfied with arrangements
made with the Broadcaster has circulated

2 booklet with the title “The Murder of

Music,” in which they attempt to show
by a series of graphs (three of which

are reproduced here) that radio broad-
casting assisted by the movies is re-
sponsible for the falling off of monies to
composers and music publishers (ap-
prox. 80 per cent, according to their
figures).

The contents of the booklet are re-
printed in part below:

“From twelve to eighteen hours a day,
every day, several hundred broadcasting
stations repetitiously and endlessly din
into the ears of millions of listeners
old music and new music, good nmusic
and poor music—music sung, played,
whistled, hummed and crooned, by ar-
tists and aspiring artists, by profession-
als and amateurs.

“These charts constitute a serious
challenge to all who are interested in the
continued creation of American music.
Under present conditions the lovely art
of musi¢c and its creators are being
starved to death.

“A sad result of the mechanization of
music is the effect upon employment of

(Continued on page 417)

—T
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RECENT RADIO

_ILLUSTRATED

Fiim
SCANNER

CATHQDE - RAY
- TUBE

DEVELOPMENTS

Figures A and B are two views of the smallest X-ray tube made in this
country. It is rated at 58,000 V. and 10 ma. which is a marked contrast to the
mammoth 800.000 V. tube recently installed in Chicago. It operates from an
ordinary electric light outlet, and has many uses impossible with more permanent
units.

In Figures C to © are shown some recent European developments in cabinet
designs for radio sets. Figure D has o peculiar type of diel that shows directly
which station is tuned-in. Figure G is a piano-shaped, combined radic and
phonograph. |t has space for many spare records.

Figure H shows a new television transmitter developed by Manfred von
Ardenne, the well-known German inventor. This unit uses a Braun tube or oscillo-
scope which scans by a "spray” of electrons. These move fast across o dark arca
and slow where the reproduced intensity is to be most brilliant.

Figures | and J show a picture and layout drawing of a new German tele-
vision receciver developed by Dr. Tug. George Schubert. This unit employs an
endless, intermediate “movie” film which is exposed by the light from a television
receiver; developed, and projected by a regular movie projector; and then
re-sensitized. The process is repeated as long as reception continues. This
system permits television images to be projected on a large screen.

A new acoustical wavemeter for measuring the frequency of sound waves
has been developed at Indiana University. This unit gives a visual indication,
being independent of the ear. Professor R. R. Ramsey and Dr. Herbert Hazel
are shown in Fig. K with the apparatus which is shown schematically in Fig. L.

A German automotive radio set for limousines is shown in Fig. M, below.

Photo courtesie AB E. Co.: C.D.E.F.M,—Dr. A, Neuburger; G—Keystone; H—Dr, F. Noack
1,J,—Dr. T. G. Schubert; K,L,~—Indlana University. ) v
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TELEVISION SCANNER
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"“"DIALING” 42 WORLD-WIDE PROGRAMS
AT THE NEW RADIO CITY HOME OF NBC

Sliding *‘acoustic’ panels.

A most novel feature is being
installed in the new offices of
the NBC at Radie City, New
York. This consists of a dial
phone system in conjunction
with a group of highly-sensi-
tive radio receivers, so that
the executives of this vast
corporation can listen at any
time to the pregrams being
sent from any of the NBC
studios, or any local or distant
station "'on the air”

"Each time a combination is
dialed,” explained O, B. Han-
son, manager of technical
operations, ''it connects the
office loudspeaker with a re-
ceiver {in o special monitoring
room), which has been pre-set
to the desired station or
studio.” Small buttons on the
dial permit the listener to in-
crease or decrease volume.

Mr. Hanson explsined that
certain combinations are used
regularly for the networks and
studios, For instance, to hear
what is going on in studio 8H,
it is necessary simply to dnal
that combination.

In addition, & daily list is
distributed showing any special
pick-ups which are to be made,
such as foreign stations. A|so,
if an official of the company

An engineer ‘“tracing’ dizl-selector cable wires.
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Cable terminal rack.

The auditorium studio.

desires to hear any special
station not included in the 42
Inshngs. he needs only to ad-
vise the monitoring control
room and an engineer will
"pull the station in" for him.

Richard C. Paterson, Jr.
executive vice - prasident of
NBC is shown to the right of
the upper central photo try-
ing out one of the dial units.
He and Mr. Hanson are stand-
ing before the cabinet of
dial selector switches.

The central illustration s
part of a sketch of Radio
City with the walls removed to
show some of the 35 studiocs,
including the auditorium studio
shown in the upper right-hand
photo. The latter is 78 x 132
ft. and is three stories high.
A unique feature of this
studio is the use of sliding
sound - proofing panels. By
pressing buttons in the control
booth, the operator can slide
back any or all of the panels
to any degree desired, thus
exposing  resonant  surfaces
which reflect sound and make
the studio more "alive.”

The entire system is built to
accommodate television.

Photos courtesy of NDOC.

A mobile transmitter for sound and television.
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LATEST RADIO
EQUIPMENT

14.tube all-wave super. (No. 366)

ALL-WAVE SUPERHET.

N all-wave superheterodyne receiver,

using 14 tubes to supply the highest
useful gain, with good tone quality, has
been recently introduced. This set is
entirely up-to-date in design, including
inter-station noise suppression, amplified
A.V.C.,, parallel push-pull power amplifi-
cation, full-vision tuning dial for all
wave bands, and automatic tone com-
pensation.

This receiver covers not only the
broadcast band, and the short waves
from 9 meters up, but also includes the
waves up to 2,000 meters. In this way,
the powerful long-wave European sta-
tions, operating on wavelengths ahove
the usual broadcast band can be tuned
in. Technical details and a complete
schematic circuit, with constants, appear
on page 414.

MODERNISTIC SUPERHETERODYNE
RECEIVER

HE modernistic set shown below is

modern not only in appearance, but
also in technical design. 1t contains 4
tubes, in a superhet. circuit; reflexed
AV.C.; a voltage-doubling plate supply
and a 5 in. dynamic speaker. The tubes
are as follows: 6AT7, 43, 6B7 and 25Z5.
The cabinet is 1034 x 7 x 43 ins. deep.

Modernistic Set (No. 367)

PHONOGRAPH CUTTING DEVICE
HE item shown here is a recording
feed-screw device which moves any

record cutting head across the face of

the recording disc and thereby grooves
the record at the time of recording,

There are no critical adjustments re-
quired in the operation of the device and
the instrument will fit any phonograph
turntable. Records up to 12 ins. can be
accommodated and the thread is cut at
the rate of 80 grooves per inch.

Recording mechanism (No. 368)

Unit anaiyzer (No. 36%)

A UNIT-TYPE ANALYZER

T}IIS up-to-the-minute servicing kit is

made up of 5 separate panels, each
of which is complete in itself. The use
of units of this type prevents the entire
analyzer from becoming obsolete in case
a new development in sets, tubes, etc.,
ig introduced.

The first unit is a set analyzer with
a rotary switch to permit any measure-
ment.

The second is a tnbe checker for test-
ing tubes up to 7 prongs—either size.

The third is a test oscillator which
covers fregnencies from 100 to 3,000 ke.

The fourth is a volt-ohmmeter using
a 50 microampere basic instrument.

The fifth is a capacity meter with a
microfarad and an A.C. voltmeter scale.

Name of manufacturer of any device will be sent on recelpt of a self-addressed. stamped envelope.
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Amplifier system (No. 370)

DETECTOPHONE-STETHOSCOPE

HIS comprises a microphone system
with a pre-amplifier, a power ampli-
fier, a headphone, a sensitive microphone
and several accessories such as a 25 ft.
cord, gain control, ete. 1t weighs 5 1bs.

A DUAL-RESISTANCE INDICATOR
A NUMBER of unique features have
been incorporated in this useful
little device. The two wire-wound re-
sistors covering two ranges from 0- 100,-
000 ohms are wound with the heaviest
possible size of wire, to insure long life.

Dual resistance inducator (No. 371)

P.A. SYSTEM AND 70 W,
POWER STAGE

THESE two units have been designed
to cover the needs of P.A. users,
where more than ordinary coverage is
required. The first unit is a complete
P.A. system of high quality, The second
is a power amplifier for super P.A. work.
(Continued on page 420)

A—P.A. amplifiers

B—Power stage.

(No. 372)

Kindly give (number) in description under picture.
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Record cutting device (No. 373)

RECORD CUTTING DRIVE

TMIS unit permits high-quality record-
ings ecither from original sounds or
for copying existing records. The equip-
ment is simplified by the use of a fiex-
ible drive shaft on the record which
carries the cutting head across the
record, thus preventing vibration from
affecting the “head.”

A

Cable plugs (No. 374)

RUBBER-CAPPED PLUGS

THIS series of plugs of both the male
and female types has been designed
for nnusually hard usage such as en-
countered in portable P.A. work, etc.

They are available with either 4, 5,
6 or 7 prongs and receptacles for use
with large or small cables.

MINIATURE PHONES

NEW type of phone for use either

with hearing aids or radio receivers
has been introduced on the market. 1t
is made to fit into the ear as shown be-
low. Different types are available with
resistance values up to 2,000 ohms., They
have good frequency characteristics.

Miniature phone (Neo. 375)

for JANUARY,
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THEATRE AMPLIFIER

INCE the sitnation regarding talking

movie equipment has changed, mauy
companies are introducing new equip-
ment to cover this fertile field.

The amplifier shown below is made
entirely in duplicate so that if any piece
of apparatus becomes defective, the
“show can go on.” Different types are
available for either 4 A, 8% V. or 5
to 7% A, 10 V., exciter lamps, while
the necessary potential of 50-120 is ap-
plied to the bhotocells.

Four stages of amplification are used,
feeding into a 15 ohm speaker line, thus
eliminating tlie necessity of using ex-
ternal mateching transformers. The units
include a self-exciter dynamic monitor
speaker with a separate volume control.
Tone control devices are provided to
conpensate for theatre acocustics. The
meters indicate constantly the photocell
voltage and exciter lamp current for
quick check-up in case of failure,

Signal generator (No. 377)

SIGNAL GENERATOR

UE to the complexity of modern cir-

cuit design, overall gain has increas-
ingly become the criterion as a means
for checking receivers. Not only has a
mere rough check of sensitivity and
selectivity become necessary, but very
recently it has become more and more
imperative to know their exact value.

in order to afford the Service Man
with an instrument which will give him
this information at a price which is
within reason, a well known company
has designed this signal generator.

This generator will supply an un-
mocdulated broadcast signal of any in-
tensity and frequency, with an accurate
indication of intensity from 14 of 1
microvolt to .1-volt. It will modulate a
broadcast signal with a measured per-
centage of modulation from 0—50 per
cent modulation. The dimensions of the
unit are 10 x 5 x 8 ins. The weight is
15 1bs.
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il _CLOCK
TUNING

__HAND
TUNING

An unusual re-
ceiver that
turns itself on
or off at any
predetermined

time (No. 378)

AUTOMATIC RECEIVER
RECEIVER that turns itseif on and
off and tunes itself to any one of

14 predetermined stations for any de-
sired time has just been introduced.

This receiver is a distinct departure
from usual set design and offers one
more money-making item for the Serviee
Man to “sell.”

FIRE-SCREEN SPEAKER

HE resident in a home “hoasting”

of a fireplace will find this new
speaker both ornamental and useful. It
combines the “atmosphere” of the co-
lonial heme with the latest in radlo
reception.

A dynamic speaker with its own,
heavy-duty A.C.-D.C. field supply is
lhoused in this screen. The circuit dia-
gram of this unit, Model 38, is shown in

(Continued on page 421)

Fire-screen speaker (No. 379)
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P. A. call system (No. 380)

INTER-OFFICE CALL SYSTEM

N inter-office communication system
for use in factories, manufacturing
plants, offices. c¢te.. has just been intvo-
dueced. Tt consists of a 3-stage vacuum
tube amplifier, a carbon microphone and
one to five dynamic =peakers. depending
upon the requirements of the installa-
tion. The amplifier has a gain of 87 db.
at 1000 eycles and a maximunt undis
torted output of 20 W, The amplifier
operutes from the 110 V., 60 eyele power
supply line. It is housed in a case 18
X 10 X 9, ins, deep. and weighs 34 ]bs.
The output coupling device of the
amplifier is variable so that it can be
adapted to any number ot speakers np
to the limit of five,

LINE-MATCHING UNIT

I' 1S frequently necessary to obtain

varinus voltages from the 110 V.
power lines. Transformers having taps
for the various voltages are ordinarily
used for this purpose, but have the dis-
advantage that a change in voltage ne-
cessitates an interruption of current, as
one tap must be disconnected before an-
other ean be applied.

A practical solution of the problem of
obtaining cxact operating voltages.

The unit shown below overcomes this
diffienlty. It is a toroidal aufo-trans-
Jormer with a sliding contact on the
winding, This supplies an unbroken
variation from 130 V. by 1woving a
Enob on a calibvated dial: capacity 5A,

5w,
INPUT
115 VOLYS. Variable auto-
€0 CvCLES OUT/PU! transformer. The
/ N circuit is shown
o— -© at the left.

(No. 381)

TRANS-
FORMEFg

12.TUBE ALL-WAVE SET

NEW superheterodyne receiver cov-

ering wavelengths from 15 to 550
meters is shown in the photo on the
right, This receiver incorporates all
the latest features; such asx double
shielding on the LF. amplifier, AV.C,,
tuning-light indicator, and a full-vision
dial for all bands; with the ability to
tune over both the short waves and the
regular broadcast band.

The circuit diagram of the receiver
appears on this page. It will be seen
that a 4-section multi-peint switeh regu-
lates the tuning from one band to an-
other. The tubes used in this set are
ax follows: R.F., type 58: oscillator,
type 56: first-detector, type 58; I.F.. 58's;
sccond-detector, Wunderlich; first AF..
two type 56 tubes in parvatlel; and.
second AF, two of the new type 2Bé6
tubes in push-pull.

The 1.F. amplificr in the sct contains
three stages. comprising 8 tuned circuits,
which, combined with the oscillator, an-
tenna and R.F. circuits. makes a total
of 11 tuned eireuits! The L.F. trans-
formers are litz wound and are tuned
by air-insulated condensers to insure
constant calibration.
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The dial of the set is novel in con-
struetion. It consists of a needlelike
station indicator wlhich revelves over a
full 280 degrees. The dial has a vernier
ratio of 40 te 1 which ecuses the ditfenlt
task of tuning-in foreign stations on the
short-waves,

Two audio amplifier arrangements are
available for this receiver either single
channel, or split and using two repro-
ducers to cover the audio band.

Ultra-violet light kit (No. 382)

ULTRA-VIOLET LAMP KIT
LTHOUGH the radio Service Man
may regard ultra-violet lamps as

being out of his line, it is a specialty
which is steadily gaining in popularity
throughout all classes of homes. The
kind of selling required. coupled with
the simplicity of installation and instruc-
tion to the huyer, seems to indicate that
ultra-violet lamps can become a profit
able line to the radio Service Man.

Few Service Men would not welcome a
legitimate way to increase business; the
sale of these lamps is promising.

The reasons for this indication of suc-
cess are somewhat as follows: There is
much misinformation on the subject of
ultra-vinlet rays. This means that cor-
rect information must be spread around.
It is not expected that the Service Man

(Continued on page 420)

L'“F:lh. v.al
12-tube all-wave super. Slow-tuning is a
feature; as is “‘double shielding.” (No. 383)

Circuit diagram of the 12.tube superhet.—all available data are shown.
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INTERNATIONAL RADIO REVIEW

TO METAL Pt
FIELD COIL  RECTIFIER o
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"X "r FILAMENT
CONNECTIONS

THERMAL DELAY SwiTCH

Fig. 1
The circuit of the metal-rectifier power unit.

A TUBELESS POWER SUPPLY UNIT

N interesting power supply unit was

described with a mniodern super-
heterodyne receiver that appeared in a
recent issue of Porvinar WiRkLEss, Lon-
don, England. This receiver, which was
introduced at the Olympia Radio Show,
was given the name “The Olympia Su-
per” to commemorate this fact.

The power umnit is unusual in several
respects. First, it uses a full-wave metal-
lic rectifier, the output of which is fed
into a voltage doubling circuit, as shown
i Fig. 1. A thermal time delay switch
ig incorporated in the unit, so that the
tubes in the receiver are heated with
fitament current first, before the “B” cir-
cuit is closed. This serves the double
duty of protecting the rectifier from
overload, and also tends to lengthen the
life of the tubes in the receiver.

CABINET RESONANCE ELIMINATOR

MATEUR WIRELEss, London, England,

hag contained several articles, in
regent issues, on the subject of eliminat-
ing bass-note boom or cabinet resonance
from speakers instatled in the usual box-
type baffle,

HERE is what the radio 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 radio men, we
have arranged with technical
translators to prepare for our
readers reviews of all the reall
important, new developments i(-
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.

187, DET. B84
\

u

Bl L
a/

500 MmF. =
2 /.

300 MME.

Fig. 4
A pentode osclllator for servicing work.

Fig. 3
Capacitative coupling adapted to I.F. circuits.

One method described, consisted of lin-
ing the inside of the cabinet with a
fibrous material, known as slag wool. A
canvas lining in the form of a funnel ¢on-
tained this material.

The second miethod, shown in Fig. 2,
consists of inserting a series of air cham-
bers in the cabinet. to absorb hoth the
sound and mechanical vibrations. This
is done by means of a series of rings and
squares of a sound absorbing material,
such as acousti-celotex. The smallest
ring is placed at the front of the cabine*
to which, of course, the speaker chassis
is screwed. The size of this ring depenas
on the size of the speaker. The object is
to arrange rings and squares of ever-
widening radius from the center ring to
the outermost square at the edge of the
cahinet,

To make up this new form of bafle,
only four conmplcte squares of celotex
are heeded, each the size of the cabinet.
Take one board and cut a circle, having
a diameter of 15 ins. This leaves the
square with a circular hole in the center
which becomes piece “C” in the cross-
section, Fig. 2B. From the remaining
circular piece cut another circle 12 ins.
in diameter; and from this last circle
cut another hole, leaving a small ring

* (Continued on page 429)
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Cablinet resonance can be avofded by the use of rings of sound-absorbing materiaf.
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AF TRANSFORMER

- RADIO .
GROWLER

Fig. A
Use of the *“‘growler” in testing the windings of an A.F. transformer.

HOW TO MAKE A
RADIO GROWLER

FOR TESTING RADIO AND
ELECTRICAL UNITS AND CIRCUITS

SOME OF ITS USES:
Continuity tests in low-, medium-, and high-resist-
ance circuits. For two-way code telegraphy; and
as an R.F. circuit driver. Locating concealed
wires, pipes and other conducting mediums. Tests
for grounds, shorts and continuity of cabled leads.
Finding shorts, grounds and opens in various units.

FRANCIS M. BECK

HE scope of the tests which can be made with the few
simple bits of equipment herein described is surprising.
Indeed, most of tlie material, if not all, can be retrieved
from the shop “junk box” and the twenty-eight tests

described are only a parf of the tricks that can be done.
Figure A shows test No. 7 being “used” on a transformer.
Figure B shows the complete test equipment; it is entirely
portable—except possibly for the magnetic collector. (Some
day I shall make a more imposing looking, really portable
collector, by mounting the iron plates on a hinged, stained
and varnished oak board.)

For my own work, I have found a buzzer, fitted to replace
the lens and reflector of a flashlight, very convenient. Note
Fig. C and the two contacts (marked “battery” in Fig. 1),
one of which is bent to form a short “L” that will just touch
the central contact of one ccll, and the other, the long L-
sbaped spring at the side of the case. The bakelite dise is
keyed with a slot, to the case, so it will not turn.

Figure 1 shows the connections for the buzzer arrangement.
It is frequently necessary to solder or connect a wire from
terminal 2 to the inside of the buzzer. Terminal 1 must go
to the free end of the magnet coil, and terminal 2 must be
connected to the other end of the coil—the end of which also
is connected to one of the vibrator contacts, as shown. Ter-
minal 3 is connected to one of the battery terminals. (Unless
the buzzer is of the “radio” type, giving a high-frequency
note, it must have its contacts and springs bent, and paper
wedges inserted between its armature parts, ete., until it will
give a good high-frequency tone.)

Either a pair of phones or a single phone may be used. I
use a single phone for listening; it is lighter to carry than
two units. Tlhe parts of a second, single phone are required
in making the search coil. Thus, a pair of phones is required.

After the search coil is assembled as shown in Fig. 2 it
should be taped up, using narrow strips where necessary. (A
coat of varnish will “kill” the sticky feeling of the tape.)
If a magnetic collector (the search plates) is not going to be
used, even the poles may be covered up.

The search-plate collector may be made as shown in Fig. 3,
or in any other way that is convenient. The only requisites
are that the plates be made of iron; that they make contact
with the pole pieces of the search coil; and the parts which
hold the plates and search coil together be made of a metal
other than iron, or nickel. If desired, instead of elips, an-
other search coil may be permanently installed.

Circuit Continuity Test
Use this test, Fig. 4—J, on low- and medium-resistance
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circuits; closed circuit produces a buzz, open or high-resist-
ance circuit results in no buzz.

Alternative—Use this method, shown in Fig. 4—2, on
medium- or high-resistance circuits. Hold the contact several
seconds, (to charge circuit); an open circuit supplies little
circuits—no buzz. Fig. 4—3.)

Ground Test

Use this test for low- and medium-resistance grounds; a
grounded circuit gives a buzz, high-resistance or ungrounded
circuits,—no buzz. Fig. 4—1.)

Alternative—A more sensitive test than method No. 3.
Hold the contact several seconds, (to charge circuit); circuit
not grounded results in little or no click on contact. (Fig.
4—4.)

Transformer Test

For transformers with low-resistance primaries use the
method shown in Fig. 4—3. A change in buzzer tone is heard
il the secondary is shorted. (Alternative No. & is generally
preferable.)

' FFUASHUCHT CASE AND BATTERIF S~

Al

BUZZER

Fig. C
The flashlight houses both the buzzer and the battery.

HE ADFRINE = ey

\

|
'f‘
SE.'.I'IIZ.I:. 2L

A

Fig. B
The entire layout of parts for the buzzer test unit.
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Most test units are exceedingly compli-
cated. Consequently, it is quite refreshing
to find a really simple design in an instru-
ment which, in the hands of even a tyro, is
capable of many versatile uses. A head-
phone and a buzzer constitute the essential
components of this test device—a "grow-
ler" adapted from old electrical practice
and redesigned to meet the needs of not
only the electrician but also the radio ex-
perimenter and technician. Make this unit
part of your reqular test equipment.

Alternative.—For transformers having iow-resistance pri-
maries and high-resistance secondaries, use the test shown in
Fig. 4—6. Good transformers cause a buzz in the phone:
loudness varies with transformers and transformer ratios.

Alternative.—Use the method shown in Fig. 4—7. when
primary resistance is so high that buzzer will not operate
through it; good transformer causes a buzz in phone.

Condenser Test

The method shown in Fig. 4—8 indicates very defective
condensers; shorted condensers show a bhuzz. (Alternative
No. 9 is ntuch more seunsitive and generally preferable.)

Alternative.—Hold contact some seconds, longer for large
condensers. After allowing time to charge, a good condenser
causes little or no click. A shorted or leaky condenser causes
a continued loud click. (Fig. 4—9.)

Alternative.—Charge as explained ahove; let stand sonie
time, then test remaining charge. Small condensers cause
a weak click: large condensers, a loud click. Leaky or
shorted condensers after standing produce little or no click.
(Fig. 4—10.)

Line Tests

This method, shown in Fig. 4—/i. shows how to pick a
wire from a number of wires in a cable. When both clips
are on the same wire you hear a buzz.

Alternative.—Use the method shown in Fig. 4—i1} when
the resistance of the line and ground return is so high that
the buzzer will not operate. When both clips are on the
same wire a loud buzz is heard in the phone.

Picking a Pair from a Group of Wires

Where no ground return is available, use one of the wires
to complete the circuit as shown in Fig. 4—13.
Alternative.—Use this method (Fig. 4—!}) on long, or
high-resistance lines, or where a phone indication is more
desirable.
(Continued on page 430)
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Fig. 4
Some of the many possible tests which may be made.

LIST OF PARTS
One pair 2,000 ohm headphones [without headband);

One single-phone headband;

One Signal, type R-60 hlgh-frequency buzzer [assembled as

described; see Fig. 1);

One set of search-coil plates (the magnetic collector shown

in Fig. 3};

One Eveready No. 2604 flashlight case (with battery);
One search-coil (made as shown in Fig. 2);
Six miscellaneous leads (make up as requlred)

E TERMINAL
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BAKELITE

ANGLES

SEARCH COIL

6-32 BRASS SCREW
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Fig. 1, above; Fig. 2, right
The schematic circuit of the buzzer. And, WASHERS
details of the search-coil unit.
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Fig. 3

Detalls of the searchecoll plates.
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Fig. G

Two amplifiers are mounted on three racks.

Fig. H
The D.C. filament and plate supply panels.

1STAGE o
e PREAMPLIFIER o

R2 700
S -7
R4 FIL. SupPLY

=
=

Fig. 2
The single-stage pre-amplifier circuit.

METERS
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SUPER - POWER
AND-QUALITY
P.A. SYSTEM

In Part | of this arficle were described the mechanical de-
tails of the $100,000 super-sound system at ''The Romance
of a People' pageant—here are the electrical features.

PART li

C. W. PALMER

HILE it is not feasible for | i (R | :HI

the average experimenter to | ej—=iu— ‘w_m{v o] comentro | |i

construct P.A, systems of [, ﬁ"‘*ﬁ._l_},.J:J‘J- ..... . ] i

this type, due to the difficulty l->< [ i’ i1}

in balancing the individual amplifier ! L— N |T[]1 W 2T
circuits, ete., we are showing the wiring ' % A N REsPon ETI
diagrams of the units so that a better | ] HH) 1
understanding of the effects can be L7 || Rcsvonlst i
given, : 3 | L il
It might be well to state here that di- I f mnil li
20 00 CvCLLS PER SEC. woe - %.060

rect current is used for the tube fila-
ments.  This is necessary because the Fig.

frequency response of the amplifier is From 30 to &lmost 20,000 cycles, flat!
“fat” to a frequency well below the
power supply frequency of 60 cycles. If
alternating current were used for the
filaments, there would be a strong pick-
up of the 60 eyele hum which would be
projected hy the bass-note speakers, and
no practical filters would eliminate this
difficulty.
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8:Cycle Transformers 43
The transformers used in the entire :.-:.‘, (1] ToTAF SW.
system were hand wound in the labora- 1
tory of the manufacturer and have fre- dbe b~ W +d aebusov
quency response characteristics that run
' f i - Fig. 5
(Coutinued on page 437) One of the push-pull power amplifiers.
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Fig. 4, above
The 3-stage voltage amplifier circuit. Double resistance coupling retains the high auality.

Fig. 3, lower left
The 2-stage pre-amplifier feeding into the voltage amplifier shown in Fig. 4, above.
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the 207H BIRTHDAY

Meet Mr. E. R, Haas (left) and Mr. J. E. Smith
(right}. The National Radio Institute school build
ing is shown above

or A RADIO SCHOOL

This month marks the 20th anniversary of a famous radio

school.

In this article, Mr. J. Kaufman tells how the school

developed with the radio industry to its present world-wide

prominence.

O ONE can review the history of

radio from the days of ‘“‘wire-

less” ( colloquial reference to

code communication by radio—
Tecehnical Editor) without feeling that
seientific miracles have been worked and
that twentieth century civilization has
been greatly enriched. A radio sehool
which started in the “wireless” days
and which has kept up with radio's
kaleidoscopie development down to the
present, can look back upon its own
history and probably feel that its own
growth and the achievements of its
graduates parallel the romanece of the
radio industry.

A radio school to be worthy of recog-
nition must contribute to the radio in-
dustry, which means that the men it
trains must be fitted for useful places
in it. Such a school renders a valuable
social service to its graduates, as well
as to the induastry.

Basic Knowledge is Essential
The first aid to sound training in
radio, as in every other field, is an
intimate understanding of what has
been done. Sound experience built up
over a long period of years is the best

*Director of Kducation, National Radio Institute.

RADIO-CRAFT JANUARY,

for

A geneological table illustrates the point.

J. KAUFMAN#*

anchor among the many currents and
tides which are continually sweeping
through radio and altering its surface
appearance, Only a knowledge of the
past will enable a school (or a man) to
avoid the pitfalls of the present. This
is not enough, however. A keen under-
standing of what is actually going on in
the industry is of immediate importance
in training men to meet their present
problems and it insures, also, accurate
gauging of the future, so that men are
trained to cope with the problems of the
future as they inevitably crop up.

Contrary to popular belief, the crea-
tion of a radio course is the result of
constant and long continued effort on
the part of an educator and staff of
instructors thoroughly versed in the
various branches of the science, and
experienced in gathering, arranging,
and presenting facts, To teach effec-
tively, it is necessary to comb the cntire
radio field and analyze every develop-
ment for probable future tendencies,
months and often years ahead.

It is just as essential that the personal
qualifications and requirements of the
men to bhe trained be kept thoroughly
in mind. Their background, ambitions,

(Continued on page 422)
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THE TREND OF
RADIO DEVELOPMENT
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Lengthening the shaft.
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Fig. 2

A 32 v, farm “A” supply.

SHAFT EXTENSIONS

D. Vernon Chambers
HAPPENED across 2 job with a thick
panel and a line switch so located

that it took about a 13; in, shaft over-
all to make the proper replacement,
And the following kink came back to
me; it is used in the blacksmith game.
Take an old shaft from a condenser or
an old rheostat, hrass is best, and bore
a Y%-in. deep hole with a %-in. drill
in the switch shaft and addition, as
shown in Fig. 1. Get a screw abont
34-in. long that will just slip in. Put one
shaft in a vise and half fill it with solder;
then dip the screw in soldering paste and
shove it into the shaft. Do the same with
the other shaft and press them together,
keeping them hot. When the solder sets,
hold thiem at right angles in the vise
and fill the space between them with
solder all the way around. When cool,
file down even and you have a job that
will hold. About 30 minutes work saved
me a trip to town, and the expense in-
volved.

32 V. FILAMENT SUPPLY

Frank Myer

I OFFER a 32 V. filament supply circuit,

for a battery set, which may be a
help to radio men in rural communities,
where the 110 V. line is not present.
(See Fig. 2). Values for 01A tubes fol-
low.

Resistor R1 is 12,5 ohms with a capa-
city of 60 W.; R2, 6 ohms; and R3 and

402

Hints, "kinks,"

R4, (rheostats) about 6 ohms.

For 199 type tubes: RI1, 45 ohms; R2,
7 ohms; R3 and R4, 20 ohim rheostats.
Choke coil should be able to carry 3
amperes,

"CHECKING UP" THOSE R.F.

CHOKES
NUMBER of methods for testing
R.F. chokes have been devised in the
past. One of these methods was re-
cently described in WogLb-Rapio, Lon-
don, England.

Chokes may be tested for their good
conduct by means of any coutrollable
regenerative circuit covering the fre-
quencies or wavelengths at whieh the
choke is to be tested. In many cases a
radio set itself can be used, but it is a
simple matter to rig up such a circuit
as that of Fig. 3. The tuned circuit L1,
C1 should be as efficient—free from loss

-as possible. It will then oscillate
very easily, with the ascillation con-
deuser, C2, at a low setting of the scale.
The beginning of oscillation can be de-
tected by listening in on a nearby re.
ceiver, or by watching a meter in the
plate circuit.

On connecting the choke. R.F.C., across
1.1, C1, with no additional leads (any
that are necessary should be already in
position) two things will happen. The

frequency of oseillation will be shifted
by the self-capacity or inductaunce,
whichever  predominates, And the

threshold regeneration setting will be
changed due to the loss introduced hy
the choke. Both these cffects should be
small in a good choke. They can hoth
be measured—the first by mnoting the
shift in C1 required to restore the orig-
inal frequeney, If C1 has to he de-
creased. then the choke is effectively a

capacity; if increased. it is a negative
capacity. or in other words, an induct-
ance, The equivalent resistance of the

choke is estimated by comparing the
effect on the setting of C2 with that of
small resistors of various values.

Fig. 3
Testing the *“choking’ abllity of R.F. chokes.
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ideas and suggestions that
enable the amateur and professional to save

time, money and equipment.
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Modernizing old Freshman receivers.

AN EXTERNAL OSCILLATOR FOR
SHORT WAVES

Kenneth W. Kean

S MY sketch, Fig. 4, shows, very

little needs to be done to any set
with an untuned screen-grid first stage,
te convert it into an S.-W. superhetero-
dyne. It will, perhaps, be a Ilittle
harder, if the first stage is a 27.

I have tried other methods of mixing
bhut this is the simplest and most effi-
cient. A switech to cut out the biasing
resistor, R, might help the first-detector,
V2, My set is a Silver-Marshall Model
30.

Once the broadcast set is tuned to a
clear channel (around 1500 ke. if pos-
sible), all the tuning is done on the
oscillator. With the set tuned to 540
ke. and a suitable plug-in coil used. the
outfit hecomes a broadcast superhetero-
dyne and works fine, too.

The antenna stays right on the broad-
cast set.

IMPROVING OLD FRESHMAN SETS

Clarence A. Glover

HOSE having occasion to modernize

the old Freshman QD-16-S usually
find that the most common complaint
is lack ot selectivity. A few simple
changes will cause a vast improvement
in this respect.

(Continued on page 424)
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READERS’ DEPARTMENT

A department in which the reader may exchange his thoughts and ideas with other readers.

TETRADYNE—A LA HEISER
Editor, Rapio-CRAFT:

About a year ago, I made the Tetra-
dyne, model H2, which was described in
Ramo-Crart and was designed by Mr.
H. Hill

I fussed with thiis set for almost a
year and tried all the suggestions Mr.
Hill could give, but I just could not
get anything on the short waves, below
the police band.

I had many supers. previous to this
one and always had good results and I
could not understand why this one would
not “perk.”

Anong other things, I replaced the
combined oscillator and first-detector
with a separate first-detector, but this
did not help.

Finally, I replaced the 175 kec. I.F.
transformers with 465 ke. coils and re-
moved a few turns from the oscillator
coils and then tried the set out on the
25 to 45 meter band. The first station
I picked up was London, England.

The following are stations I have re-
ceived to aate on the short waves.

Call Warelength Loration

Db 25,5 Zeosen, ter,

A Konigswustorhanson. cer,

nac Zeesen, tier,

GRD) Duventry. Ens,

GRA Daventry. Eng.

GRI Daventry. Eng,

GRE Daventry. Eng.

FYa Pavis, Franee

1210 LRome, lialy

EAQ Madrid, Xpain

HItL Genevy, Switz,

VEOR Winnipeg., Can,

VIO Rowmanvyiile, Can.

VEODhIR Drummondville, can,

WEA Rocky Paint, N, Y.
Iound DBraok. N, J.

WIHXNAL

Wayne, N, I,
Seheneetady, N, Y,
! Braok, N .
Cinetnnati, O,
Pitt<burgh, I'a.

WOXN Chicago, 1.

WEIR Rocky I'oint, N. Y,
WSXK Pitt<bmrieh, Pa.
W2NI Wayne. N, J.
wiaxNal Philadelphia. I*a.

I have also heard many other stations
whose calls I could not nnderstand. I
will appreciate it if you will print this
so that Mr. Hill can see what results I
have had with his set after getting it
to work.

Ebwarp M. HEISER,
Route 2, Bor 124,
Breeksville, Ohio,

CASH IN "FILTERIZERS"

The following experience of a moder-
ate size radio dealer, whose shop is
shown in Fig. A, is a splendid example

RADIO-CRAFT for JANUARY,

Fig. A
Mr. H. I, Phillips' radio shop and truck.

of how an enterprising dealer with ini-
tiative to grasp an opportunity of serv-
ing his community better, has cashed in
during the past season selling and in-
stalling aerial filterizer systems for
eliminating noise pick-up by the anlenna
lead-in—Technical Editor.

We have sold and installed over fifty
Tobe aerial filterizers this past Fall
and Winter and every installation that
we have made has been highly success-
tul. The customer is more than pieased
with the reduction in radio wnoise. One
particular enstomer of ours who bought
a Stromherg-Carlson receiver from us
<ome time ago and who has heen a
chronic complainer of radio noise ever
since said, after we had installed a
filterizer on his premises at a cost to
him of §32.00, “For several months 1

“And how is the set going, sir?"

“Like an express train.”

“Er—indeed, sir?"

““Yes, it whistles at every station!"
(From Wireless Magazine)

1934

had been able to hear only one strong
station in Hartford. The local radio
noise blanketed all other stations. After
you installed the filterizer, I logged 26
stations on the receiver without any
interference from the local radio noise.”
{The abnormal cost of $32.00 resulted
from the necessity of shielding electrical
equipment on the customer's premises,
indicating extended possibilities in radio
noise service work.)

1n general, the cost of the aerial filter-
izer plus its installation runs between
$12,00 and $18.00. Filterizers can be
installed at a smaller cost to the cus-
tomer, but to give the customer the type
of an installation that really makes a
satisfied radio listener, takes time and a
small bit of experimenting in each case.
However, we have never had one case of
radio noise that our Service Men have
not been able to lick by the proper in-
stallation of the aerial filterizer system,

Oune of the outstanding means of find-
ing so many prospects for the aerial sys-
tem is that we pay our radio salesmen
a commission on each filterizer kit in-
stallation they sell. The salesmien un-
derstand that they should try to sell a
filterizer system with each receiver they
sell, not only for the assurance that the
receiver will stay sold in noisy areas,
hut to eliminate the necessity of ex-
pensive free service calls when the set
owner is bothered with a new noise that
may develop in a hitherto quiet neigh-
borhood.

Figures obtained show that our sales-
men were responsible for the sale of
40¢, of the kits installed and that our
radio Service Men were responsible for
the other 60¢,. The Service Man ob-
tains splendid opportunities to talk
confidentially and in an authoritative
manner to customers whose receivers he
services in the home.

HaroLn I. PHILLIPS,
Willimantic, Conn,

A BOOST FOR "TALKIES" SERVICE

Editor, Ranio-Cra¥T:

I have just read Mr. Aaron Nadell's
article on servicing the talkies and wish
to thank the staff of Rapio-Crarr for
bringing this to the radio Service Man.

For a long, long time I have been
wondering whether or not we would
ever get a chance to service theuter
equipment and now it looks hopeful.

(Continued on page 438)
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BAT TERY
PLUG =

Flg. A
The Pianotron in operation. This musical instrument is played like an organ.

ADIO principles and radio parts—though the fact is not

well known to the average radio experimenter—are

used in many ways other than for transmission amnd

reception of broadecast programs. In faet, the latter
use is coming to be one of the smaller fields of application.
The identical apparatus and principles are used for such
widely different purposes as measuring the thickness of paper
to insure its uniform manufacture; counting the number of
operations made by a machine; grading cigars according to
color; opening and closing doors when someone approaches
them or guarding those same doors against unauthorized
approach; measuring the distance from ship to shore or from
an airplane to the ground; guiding airptanes so that they
can be safely flown and landed in a fog so dense that no
light, however powerful, would be of the slightest use and

LOUDSPEAKER
OSCILLATION

HOW TO MAKE THE
BEGINNER'S PIANOTRON

Musical instruments of the
"electronic'' type are be-
coming more and more popu-
lar. This unit in the form of
a 16-key electronic piano
“plays" individual notes, is
easy to build and will afford
the builder a lot of enter-
tainment.

FRANCIS R. HARRIS
ey T

finally the use to which we are going
to put them this month—the production
of a musical instrument.

A Home-Made Musical instrument

We have previously built a number of radio sets, each differ-
ent in design, but all having the same purpose; to take musie
trom the air and reproduce it for entertainment. These sets
all use practically the same parts arranged in different hook-
ups. We are now going to use those same parts, plus a small,
mica-type variable condenser, arranged in another hookup but
this time we will have not a reproducing instrument, but one
which wll allow us to create our own musie.

However, it will be, to all intents, a radio set—just like the
others, depending upon the same principles of vacuum tube
circuits which nnderlie their action. Remember the super-
heterodyne we built, and the explanation of how it worked?
Remember how we demonstrated the heterodyne action by
producing squeals between a regular broadcast frequency and

16 TUNING
CONDENSERS

MAGNETIC
REPRODUCER.
M e

Cofue ] B

C
- d L
r;
SCREW SSAWS 'a%—LNECH WOODEN KEY
LOT
- ! R7 S )
4 - 1,000 e

? — 1% i5* | 135v. 8- OHMS c10 =

B2 mrows = 4" .l"5 7 | [—J]']""'{III + LRI e Fs°s°1"“+

The schematle circuit of the instrument.
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Fig. 1
It will be seen that It is fundamentally made up of two R.F. osclllators and an audlo amplifier.
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WHAT WILL THIS
"PIANOTRON"
COST ME TO MAKE?

For the man who has been fol-
lowing the series of beginner's
articles, the entire cost will be
less than $2.00 for a semi-vari-
able condenser, and some wood
and sheet metal for the panel
and sub-panel. All other parts
will be on hand if previous Be-
ginner's articles have been fol-
lowed.

For the man who has not con-
structed the previous Beginner's
units, the cost will, of course, be
higher. But even here, the

BATTERY
‘SOCKET

amusement and education that
will be derived will be well worth
the small cost.

——— | OUT TO TUNE

SLIDE IN A -z

0 16 TUNING
CONDENSERS

that of our super’s oscillator? (Ranio-
Crarr, September, 1933, page 160.— T'ech-
nical Editor.) Of course in the design
of & radio receiver the presence of such squeals is very un-
desirable and every effert is made to keep them out but in
the present case the operation of our apparatus depends upon
their presence.

There used 10 be an old joke about the Chicago meat packers
who used every part of the pig but his squeal; we are going
them one better, we are geing to use every part of a radio
set—including the squeal!

Principles
Suppose we set up two IF. oscillutors and couple them
through a common circuit into an amplifier tube feeding a
loudspeaker. If we tune these oscillators so that they are

Fig. B

The rear view showing the locations of all the parts and the details of the key board.

oseillating at exactly the same frequency there will he no
beat between them and henee no sound in the loudspeaker.
If, however, we tune one of the escillators to a [requency
differing by 60 cyveles per second from the other we will
immediately hear a 60 cyele tone in the loudspeaker. This
same thing will oeccur for any differenee between the two
frequeneies so long as the difference frequency is audible.
Having a means of producing an audible tone of any pitch
we desire, all we need to make a musical instrumment is some
way ol conveniently producing these tones in steps corre-
sponding 10 the musical scale in any definite sequence we
desire—either as tull notes, or in colbination with half-notes,
(Continued on page 432)
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16
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Fig. 2
The picture diagram of the Pianotron, which the beginner will find easier to follow than the schematic circuit.
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HOW TO MAKE

A MODERN

CAR RADIO SET

An "honest to goodness'' 7-tube superheterodyne receiver
which includes all the latest features such as A.Y.C., remote
control, push-pull A.F. amplification, tone control and "B"
power from a motor-generator. Although descriptions of

auto - radio receivers have

appeared in past issues of

RADIO-CRAFT, none have contained the concise details of

this one.

Part | discussed the mechanical construction; the

electrical details, plus coil data appear here in the conclud-

ing article, Part Il.

0O CONTINUE the design of the
auto radio receiver which we be-
gan in the last issue, Fig. 15 shows
a general wiring diagram of the
complete set and all the accessories,
The radio set consists of 7 tubes used
as follows: one type 39 tube as first
R.F. amplifier, one type 39 tube as a
combination first-detector and oscillator,
one type 39 tube in the LF. stage, one

type 85 tube as a combination second-
detector and A.V.C.. one type 37 tube
in the first A.F. stage. and two type 89
tubes in push-pull as second (output)
AF, stage,

Wiring the Chassis

The whole wiring job of the chassis
can easily be accomplished by following
the connections shown on this general

Fig. A
One model of the car radio.

wiring diagram and adhering strictly
to all resistor and condenser values
specified. Connect the wiring to the
chassis socket as shown in Fig. 9 (shown
Iast month) where the hack view of the
socket is given—the actual view of the
socket when looking into the chassis.
The cables as specified in the parts list
are also shown in the general wiring
diagram and all the accessories such as

DET. 1 & O5C.

row
‘|
|

OEr.2k av.C
50.000
85 Olims .05-MF

AAAAAAA
VWAV

RED
REO I
> -_+ ~
“ay" RED - BLACK ~y I
MOTOR - — S =
GENERATOR, T L r 1
—— JUNCTION + U
8ox ANTENNA
15 amp, ) GREEN
H
]
s BN e
\ i (¢
1 1 TYROWN ~ o__j'rl _____ RED~y
i ) YELLOW ~ ol |’ r———- AT
] v BLuz i 1 I . 15-MEG.
= e = TiJ | e e (| .. TONE CONTROL
C 7 I T —— U TO A BATTERY
REMOTE CONTROL 0.5-MEG. _}:——- e AMMETER (HDT"LEAD)
hi

Fig. 15

Schematic circuit of the automotive superheterodyne, showing the cable wiring to the motor-generator, car battery and aerial.
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the remote control unit, Fig. 16, the
speaker unit, Fig. 17, and the plug and
socket drawing, Fig. 9, are combined as
one unit on the general wiring diagram.

From the rvemwote control box, one
cable is connected to the ammeter and
one cable with three wires is brought
from the remote control junction box
to the plug. From the plug, one cable
with two wires is shown going to the
motor-generator and one cable with
three wires is connected with the
speaker. Another cable with one wire
makes connection between the remote
control and speaker. When making con-
nections to the cables, tie all the cable
shields together and securely ground
the shields.

When making the eoil connections,
refer to Fig. 18 where all the coils are
shown and their respective connections
explained either by color code or num-
bering. A study of this drawing should
answer any question better than words.
Figure 19 shows the composite 1.F. oscil-
lator coil (P-20); Fig. 20 shows the
antenna, R.F. and LF, Coils, parts Nos.
18, 19, and 20, respectively.

Referring again to Fig. 17 it will be
noticed that the tone coutrol consists
of one .15-meg. variable resistor in con-
junction with a .02.mf. condenser. The
variable resistor can either be mounted
directly on the speaker box, or by means
of the bracket shown in Fig. 21; the
tone control can be mounted underneath
the instrument board of the car, thus
making the operation of the tone con-
trol easily accessible for the driver.

Figure 22 shows a proposed installa-
tion of the entire unit and accessories
in the car. The chassis, together with
the chassis box are mounted under the
rear floor. However, in certain instances
the chassis box can also be mounted
under the rear seat. The nwounting is
done by cutting a hole in the floor hoard
to provide an opening for the box. When
making this hole be sure to make hole
not larger than the actual perimeter of
the box itself. After putting the box in
place, mark the four corner holes and
the box cover holes. Then drill the four
corner holes through and countersink
the other markings to make elearance
for the 8-32 bushings on the box itself,
thus assuring a flat seating of the box
rim on the floor hoard. The chassis box
is then fastened to the floor hoard at the
four corner holes with round head holts.
(The same also applies to the motor-
generator box if one is used.) The
chassis is then placed in the box, and
the packing and hox cover are put over
it. After the bouxes are assembled in
the car and all the adjustments on coils,
as well as trimming condensers are
made, close the boxes with the covers
and the car carpet can now be put over
the floor again, making the whole in-
stallation invisible to passengers. The
remote control can be secured to the
steering rod, the speaker can he placed
on the dash board or wherever desired
and the remote control junction box
placed in one corner of the front com-

(Continucd on page 426)
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Tone control with bracket. Complete
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SERVICING
THE “TALKIES”

In the November, 1933 issue of RADIO-CRAFT we announced this new series. In the
present article the author continues his preceding detailed discussion of a representative
sound talking motion picture installation—the "talkies' system of a Metropolitan theatre.

PART I

HE preceding installment of this series pictured a
theatre sound installation, rather larger than the typi-
cal system, but one that contains almost every type of
sound apparatus likely to be found in a theatre. A

portion of the equipment shown in those pictures was de-
seribed at that time.

Before going on to describe the rest of this installation,
however, it should be helpful to present a diagram of the
elementary relations between the various portions of the
system. Such a diagram, Fig. 3, accompanies this article—a
block schematic, showing in outline how the different parts
of the installation are hooked together. Only “speech’ lines
are shown; the power supplies are omitted to avoid con-
fusion, but are mentioned in tlte description below. Also
in the interests of simplicity, the four emergency amplifiers
are left out of the block schematic; they switch into the
“synch.-non-synch.-announcing” panel at one end, and to the
matching auto-transformer at the other.

By referring Fig. 3 to the illustrations previously shown,
the reader will readily note that the electrical sequence of
the apparatus, as drawn here, has very little to do with the
physical distribution of the various parts. Those parts are
scattered about the projection room, and other rooms adjoin-
ing it, as convenience of operation dictates, and are wired

AARON NADELL

IN SUCCEEDING ISSUES—

Mr. Nadell will continue his discussion of this timely
subject. The topics will include—

{1) A continuation of the description of theatre
sound equipment from a semi-technical point of
view.

{2) An exposé of the problems, functions and psy-
chology of the theater manager.

(3) An outline of the background, psychology and
problems of the average projectionist {without
whose cooperation the radio man can get no-
where).

(4) A detailed analysis of the conditions under which
the Service Man can offer superior service and
assistance to the theatre.

(5) Suggestions of methods of sales approach to
both manager and projectionists that will pro-
duce results.

to one another mostly through conduit and a central connec-
tion box. Because of their positions, and the network of
conduit interconnections, these scattered parts often create

rp_s_ an impression of complexity and confusion that in fact does
! CE‘-'-/ not exist, the reader will agree that nothing could be simpler
proJecToR[ VRS or more straight-forward than the actual relationship shown
Ne.d -ﬁ;.p, Axr‘n.l_rfnea . s:mcumo in the tlock schematic. That schematic should ba compared
A = ) A b ] carefully with the pictures printed last month, and with the
: ()y— > ,.-:" written description that follows.
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The sequance of units in the sound system shown last month.
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Three projectors are used. feeding Into a common power amplifier unit.
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TRANSFO
AND CHOK

Fig. C
Various types of A.F. transformer components and the assembly of these units.

HOW TO MAKE YOUR OWN

RMERS
ES

A. F. TRANSFORMERS

Although past issues of RADIO.
CRAFT have contained consider-
able information concerning the
design and construction of A.F.
transformers, a good part of this
information has been entirely
theoretical. Consequently, this
article by Mr. Lester H. Carr
will be of exceptional interest,
since it combines the theoretical
and practical viewpoints.

PART {l

LESTER H. CARR*

HE design and construction of A.F.

transformers vary greatly from

that of power transformers. Audio

transformers must pass a wide
range of frequencies (evenly) while
power transformers work on a single
frequency. The losses in A.F. units are
very serious because they vary with fre-
quency thus causing poor frequency
characteristics. The loss in core ma-
terial is due to eddy currents and to
hysteresis, The eddy currents vary
as B2, F2, and t2, where B is core flux
density, F is frequency, and t is the
thickness of laminations, The hysteresis
loss varies with I316 and F. From this
we can see that the loss increases rap-
idly at the higher frequencies, also that
the flux density should be kept low and
that thin laminations should be used.
It is needless to say that the highest
grade of transformer steel should be
used if the transformers are to have an
even response up to high audible fre-
quencies. The flux density should be
kept low mot ounly for the purpose of
keeping the eddy currents down, but
also to prevent any saturation which
would cause harmonics to be generated
in the transformer output. This can be
accomplished by having a targe core.
Because smatll air gaps at the butt joints
tend to prevent saturation, these joints
are preferable where a considerable
amount of D.C. is flowing in the trans-
former winding.

*Consultant Epgineer, Franklin Transformer
Company.
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Two tmportant Factors

There are two very important factors
to be considered in building the wind-
ings of AF. units. First, the primary
and secondary windings should have
very close proximity to prevent too much
flux leakage; and second, the capacity
across the windings due to capacity be-
tween turns should be kept at a small
value,

This shunt capacity (the sum of the
inter-turn capacitics) not only tends to
attenuate the high frequencies but also
forms a series resonant circuit with the
leakage reactance which results in a
peak of high magnitude in the frequency
characteristic at this resonant point. In
high-grade audio transformers this reso-
nant point is raised to as high as 20,000
cycles by keeping the above mentioned
factors low, while in poor units this is
sonictimes as low as 4,000 cycles. Re-
gardless of the fact that the amplitude
of this resonant peak can be lowered by
using mwore resistance in the secondary
winding, it is important to keep this
resonant point at a high frequency, be-
cause, above the resonaunt frequency, the
winding acts like a condenser and the
response drops off rapidly. It is very
desirable to use “pi” windings when pos-
sible, along with double silk or cotton
covered wire in coil construction, to
limit the coil capacity.

It might be well to mention here the
different methods of shielding used in
transformer construction. A static
hield consisting of a strip of thin cop-
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per between the primary and secondary
prevents any clectrostatic coupling be-
tween the two coils, This is an impor-
tant feature in A.F. traansformers such
as those used in the input and output
circuits of P.A, amplifiers or other equip-
ment located where surrounding inter-
ference often causes the equipment to be
unstable and noisy., Sueh construction
is also of great importance in radio
transnitters to prevent R.F. voltages
from feeding back into the speech equip-
ment where it would cause undesirable
effects.

In addition to the static shield is a
magnetic shield consisting of a high-
Dermeability metal box which encases
the whole transformer. With this fea-
ture the unit can operate in a high mag-
netic field without any injurious results.

Core Material

Turning now to the consideration of
Ligh-grade commercial A,F. transform-
ers in use at the present time, we find
that the cores of such units are not of
the ordinary silicon steel type but are
an alloy of steel and nickel. This kind
of core has a very low loss and a high
permeability making it possible to de-
crease the number of turns greatly and
still have the correct inductance.

By thus decreasing the number of
turns in a winding the effective capac-
ity of the winding is decreased, thus
raising the high-frequency response.
Further, all units except those to be

(Continued on puge 428)
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Fig. 1
Schematic circuit of the Ultra-Modern Set Analyzer. Resistance values to a megohm, current to 0.5.A., and potential to 1000 V. are read on cne meter,

HOW TO MAKE AND OPERATE AN

ULTRA-MODERN SET ANALYZER

Details of a valuable service tool. Only one meter for internal and external set and tube

tests. Ranges: | ohm to | megohm; 5 to 1000 V., A.C. or D.C.; | to 500 ma., A.C. or D.C.

CHARLES
SICURANZA

HERE are, at the present time,

many good set analvzers on the
market. All of them yossess somec good feature, and
also some particular feature which is not so good.
Some are ioo bulky or teo heavy to carry arowul; sone
have inadequate meter ranges; some are too frail to stand

the abuse of constant service, etc.

After having tried seven commercial makes of analyvzers
in the pust four years, learning, through the medium of
= testing and repairing over 4,000 sets, just what an analvzer
should and should not do, the author decided to develop his
own. The completed instrument, illustrated in Fig. A and
shown by diagram in Fig. 1. possesses the following features:

Only one meter to read.

Voltage and current tests on all tube elements.

Point-to-point resistance tests using the analyzer cable,
with a resistance range of 1 ohim to 1 megohm.

All tube elements can be measured with a variable range
of 5 V. to 1000 V. on A.C. or D.C.

All tube elements (except heater) can be measured for
current with a variable range of 1 ma. up to 500 ma.

All ranges are available externally through 5 pin jacks on
the analyvzer panel; 2 jacks are used for resistance measure-
ments.

No external batteries are required for the high-resistance
range.

The output range is from 5 V. to 100 V.; the meter is
isolated frem DC. by a condenser.

(Continued on page 425)

Fig. A
Above, rear view and, below, front view of the analyzer.
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CIRCUITS — INSTRUMENTS — SYSTEMS — TOOLS — COMPONENTS

Recently granted patents are here
described for wide-awake radio men.

NEW PATENTS

1,920,194, Freauency Multiplier

This is a frequency multiplying
arrangement composed of a device
to which a transmitted frequency
is suppliedd, having a number of
stagex connected in “cascade’ and
each stage inchuling ap amplitier,
a frequency multiplier (requiring
a minimum amount of energy for
its operation, connected to the
output circnit of the amplitier)
and an interference eliminator
coupled to the output of the cir-
cuit of the multiplier and sup-
pressing  practically ali frequen-
c¢ies except n harmonic of the
frequency impressed on the inpot
of the multiplier.

AR

1,920,576. Combined Amplifying
and Rectifying System

A rectifying and amplifying cir-
cuit including an audion having
grid and plate electrodes, a two-
part cathode emitter and a heater
for the emitter (the heater heing
adapted to be connected directly
to a source of A.C.) a bigh re-
sistance connected  across  the
heater, an Inpnt eireuit including
the grid which is connected to the
approximate center of the resist-
ance, a connection between the
two parts of the cathode includ-
ing a high resistance and an out-
put cirenit including a comnection
from the plate to the approximate
center of the second resistance,
whereby the Al ix fully rectitied
and applied to the plite,

T

—
|
e

w

o]

I

1,921.226. A Circuit for Balancing
Out Internal Noises

A vacuum tube signal receiving
system having an K. amplifying
section, a detector stage and a
resistance-coupled A.l°, amplifier;
the amplifying units lhaving a
common plate circuit return in-
cluding a relatively low resistance
and the detector stage having a
plate circuit return including a
relatively high resistance. 1In add-
dition, a device for supplying the
plite cirenits and with D.C. which
is subject to occasional variations
and which tends to create dis-
turbing variations in the plate
circuits: and a weans for causing
the variations applied to the

*Compiled by Patent & Technical

earlier stages 1o be carried for-
ward through the  interstage
conplings, thereby affeeting  the
gricds of the later stages in suwch
a way that the opposing cffects
bear such relation to one an-
other that disturbing variations
jn the output circuit are sub-
stantiatly climinated.

Symmetrical Loop
Receiver
A method of developing oscil-

1,920.665.

lations consisting of balancing
the oscillations in a loop by divid-
ing the loop into symmetrical cir-
cuits, conducting the oscillations
from either side of the loop to an
element of a vivuum tube and by-
passing part of the oscitlations to
a different clement of another
tube, whereby the local oscilla-
tions set up by either tube are
neutralized.

1,921.117. Wavemeter for
Ultra-Short Waves
A micro-ray  wave meter con-

taining  two  sections of transe
mission line of fixed length and

a section of tranxmission line of
variable length hetween the two
fixed sections, in which for the
range of frequency to be mense
ured) the characteristic impedance
of the variable length section is
large compared to that of either
fixed length section. The length
of the intermedinte section is ad-
justable to indicate the length of
the wave being measured.

GowranBuErF”

1,.922,290. Detection of

Freauency-Modulated Signals
A system  for detecting  fre-
queney-modulated waves compris-
ing a pair of vacuum tubes each
having an anode. a cathode and
a control electrode; a reactance
connected  between the control
electrode and cathode of each of
the tubes., a 1long transmission
line coupled to one of these re-
actances for causing one of the

Information Service, Washing- tubes to operate at a frequency
ton, D.C., to one side of a mean desired
RADIO-CRAFT for JANUARY, 1934

operating frequeney @ another long
transmixsion line conpled to the
other reactance for causing the
other electron discharge device to
operate at a frequeney on  the
other side of the desired mean
operating frequencey @ coupling he-
twern the tubes =o that they
operate at the mean operating fre-
queney, and provision for appty-
ing frequency-moditlated signals to
the tubes, rendering them rela-
tively more or less conductive in
accordance with the frequency of
the signals.

1,921,476, Relaxation Oscillator
and Amplifier System
An oscillator system for gen-
erating eicetrical oscillations con-
taining a thermionic tube having
a cathode. an anode, an inner
grid, a central «rid and an outer
grid: a ecircuit arrangement in-
cluding impedance elements inters
connecting the cathode, anode and
central grid and outer grid for
the generation of oscillations and
a device for supplying a biasing
potential to the inner grid to
prevent the tube from operating
at the point of saturation.

Piezoelectric Oscillation
Generator

A penerator of electrical oseil-
Intions comprising a plezoclectrie
element and support, an ampliti-
cation system and a maguetic re-
producer.  The latter is acoustic-
atly coupled to the piezoelectric

1,921,501,

element  for apptying sound im-
pulses  against the piezoelectric
crystal  etement in  synchronisio

with the electrical impulses gen-
erated by the piezoelectrie ele-
ment, for reenforeing the vibra-
tions of the piezoelectric crystal

frequency,
‘tﬁ_

1,924,803. Loudspeaksr
An acoustic diaphragm com-
posed of looscly woven material
having its interatices filled with
a stiffening agent and having its

surface covered with a mixture of
powdercd metal and finely divided
grapbite in a suitable binder.

FLEXIBLE MATERIAL STIFFENED
AND COATED WiTH MIXTURE OF
GRAPHITE AND POWDERED METAL

1.922,008. A Novel Floor-Mount
Radio Set

A portable radio receiver in a
cabinet sctting directly on the
floor; a tuning device in the con-
tainer, controlled by an extended
knob positioned above the con-
tainer at a level convenient for
the hand of a person standing,
sitting or reclining. The tuning
controls are located in an ex-
tension projecting above the cab-
inet, of substantially less cross-
sectional area than the cabinet.
An eniargement at the upper end
of the extension contains an indi-
cating dial.

A NEW
DEPARTMENT

Patent specifications disclose

to the trained investigator
many profitable ideas. How-
ever, they are couched in

terms that corfuse the average
technician.

RADIO - CRAFT  therefore
has arranged to present in
these columns lucid excerpts
of interesting patents that
have been recently granted.

Inquiries concerning patent
‘law, etc., are invited.
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MAKING —
A DIODE

MULTIMETER

BERT BETHIANY, JR.

0-500
MICRO -
AMMETER

FEATURES:

MEASURES A.C. (R.F)
and D.C. operating volt-
ages from 0 to 500;
and current values from

amps.

0 to 0.5- and 5 milli-
Most technicians
have all the necessary
components on hand.

Detailed directions for building a multi-
meter with a sensitivity of about 5,000 ohms
This design permits accurate
voltage readings to be obtained in operat-

per volt.

ing high-resistance circuits.

HIS instrument measures A.C. volt-
ages from 0 to 500 V.; D.C. volt-
ages from 0 to 500 V., and direct
current from 0 te 0.5- and 5 milli-

amps. (the former figure may be taken
as 500 microamps., and the latter, 5,000
microamps.)

For D.C. voltages, the meter imposes
a constant load of 1. megohm on the
circuit being measured. This is about
5,000 ohms per volt at ordinary radio set
voltages of 200 or 250 V. For A.C, the
load is approximately 14 the wvalue of
resistor R, that is 13-megohm.

The instrument, shown in Fig. A, is
accurate, easily built, and the parts cost
only about $12.00.

In the D.C. section, an accurate nmeter
and resistor measure directly the volt-
age or current, as shown in Fig. 1. In
the A.C. part, this same resistor and
meter used with a type 37 tube form
a diode rectifier type of meter. The
diode current read on the meter is di-
rectly proportional to the A.C, voltage
impressed on dipode-connected tube V1.

Construction

The case and the filament transformer
were taken from an old 90 V., "B" elim-
inator, found in the junk box. The
case measures 6 X 6 ¥ 3 ins. wide and
contains the 37 tube and socket, the
condenser, C, and the transformer. Only
the primary and filament windings of
the latter are used.

On the 3 x 5 in. bakelite panel, which
is separated one inch from the case by
four pieces of brass tubing, are mounted
the shunt resistor R2 and its switch
Sw2, the diode resistor R1, the mica
condenser C2, which is used to bypass
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any inductive effect of C, at R.F., and
the binding posts. The portable 0 to
500 microampere meter is conhected to
the two binding posts at the bottom of
the panel. The paunel layout and a
graph for A.C. readings are shown in
Fig. 2.

The binding post marked -} Com. is
conmmon for all readings and is positive
for D.C. readings. The 37 tube is used
for A.C. readings only.

The meter shunt resistor, R2, is a
10 olim filament resistor. It is adjusted
by connecting a .1-meg. resistor in series
with a 45 V. “B” battery, to the — I and
-+ Com. posts; the reading should be
about 450 microamps. Switch Sw2
should then be thrown to the 0 to 6 ma.
position and the shunt resistor varied
until the meter reads 1/10 of its former
value; the resistor is then fixed at this
value,

Incidentally, when reading voltages
which might be greater than 500 V. be
sure to get the reading first on the 0
to 5 ma. range, then switch to the lower
riange,

With the input connected to — D.C.V.,
and the switch, Sw.2, in the 0 to 5 ma.
position, the meter reads 0 to 5,000 V. ;
the accuracy depends upon the care
taken in adjusting the shunt resistor.

D.C. Readings

The D.C. voltage readings are ex-
actly the same as the scale of the meter;
that is, if the meter reads 130, the volt-
age is 130 V., etc.

The direct current readings are the
same as indicated by the meter scale
for the 0 to 600 microamp. range and
are 10 times the scale reading for the
0 to 6 ma. range.

RADIO-CRAFT

Fig. A

View of the 5,000 ohms per volt' meter.

. A.C. Voltage

The meter must be calibrated for A.C.
voltages. This is done by connecting
the binding posts marked A.C.V. and
+ Com. to the 110 V, A.C. line. A read-
ing of 120 to 150 microamps. results,
depending upon the tnbe used and the
line voltage.

Since the line voltage is usually
known or can be easily determined, then

(Continued on page 419)
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A NEON-TYPE, METERLESS CHECKER

Past issues of RADIO-CRAFT have described meterless tube

checkers, direct- or "English-reading" tube checkers, and

the '"column of light'" design of neon tube and its char-

acteristics, but it has remained for a progressive instrument

manufacturer o market a service unit incorporating all of

these new ideas. The height of a column of neon light indi-
cates the relative worth of a tube.

C. H. HOCKNER* s

ADIO Service Men as well as deal-

ers have long felt the need of a

reliable and accurate low price

“English reading” tube tester
which would withstand the rapid
changes in tube specifications and num-
bers. To produce a tester to meet this
demand, research was started months
ago and resulted in the development of
the neon tube as a means of testing
vacuum tubes. The exterior and interior
of this new tube tester are shown in
Figs. A and B respectively.

This neon vacuum tube tester utilizes
a special neon glow discharge lamp,
operating on 2 to 11 ma. at 8 V., to
indicate the value of tubes, instead of
using a meter. A column of light
travels along the cathode of the neon
tube much in the manner of a ther
mometer and an accurate reading is
obtained from a vertical, “English read-
ing” scale. Different voltages are ap-
plied to the eight sockets through a
simple switch arrangement and a vari-
able shunt resistor set at predetermined
points, according to the tube to be
tested as shown in Fig. 1. This enables
the tester to give an “English reading”
test to tubes up to and inciuding the
25 V. series. This arrangement makes
it possible to test the many tubes in
present use, and in addition, tubes to
be developed in the future.

Operation Methods

Socket No. 1 is used to test all triode
tubes and socket No. 2, all rectifiers.
In the plate circuit of socket No. 2, a
1,600 ohm resistor is placed to equal-
ize the “English reading” circuit as the
rectifier tubes have a higher current
drain. Each plate of the rectifier tube
is tested by tying the grid and plate of
this socket to a single-pole double-throw
switch Sw.7. Socket No. 3 checks five
prong tubes, a switeh, Sw.1, is provided
to return the cathode to ground or to
plate, to check pentodes, type 33 or 47.
An additional switch, Sw.2, ties grid to
plate to check all screen-grid and R.F.
pentode tubes. Socket No. 4 is used to
test duodiode, class B and all full-wave

*Engineer, Acme Mig. Co., Inc.
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detector tubes such as Wunderlich and
KR22. The same switch whiclh is used to
tie cathode to plate is ganged with an-
other switch to tie plate to cathode, and
suppressor to ground potential. Socket
No. 5 i3 used to test all 6 prong pentodes
wlhere control is returned to a prong
at the base. Socket No. 6 checks all
6 prong R.F. pentodes whiclh have the
control-grid at the top. Socket No. 7
is for all small base 7 prong tubes and
socket No. 8 is also a 7 prong socket
taking the large base 7 prong tuhes such
as 59 and Arcturus PZH.

The power transformer is tapped for
the following voltages: 1.5, 2.6, 6, 12,
and 25. Any of these voltages may he
applied to the various sockets through
a b-position control switch, Sw.3. A 230
V. winding is provided for plate voltage.
“English reading” is obtained by a vari-
able shunt resistor across the neon tube.

To check leakage between filament
and cathode an additional single-pole
single-throw switch of the push-button
type is provided. One pole of this switch
connects to all cathodes and another
pole to ground potential. If, on break.
ing this switch, the neon tube still
glows it shows filament-cathode leakage.

(Continued on page 439

Fig. A
Front view of the “neon’ tester.

Fig. B
Interior view. Note neon tube.

Fig. 2
Panel lettering. Refer to Table 1.

I

Fig. 1
Diagram of the new neon-type, meterless tubs cheoker.
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105 Radio Service Data Sheet

MIDWEST MODEL 16-34 SUPER-DE LUXE 16-TUBE ALL-WAVE SUPERHETERODYNE

(Incorporates 5-band reception from ¢ to 2,000 meters; interstation noise suppression: amplified A.V.C.; and 'select-o-band” tuning.)

This superheterodyne operates at an LIF,  Tube PIlate NG, SapeG Cot, oy
of 450 ke. The amplifier is penked on out- Type Volts Volts Volts Volts =4
put developed in A F. and not en AV.C. o o o = . . @ . . ' . ..
voltage as customarily used, The tube lay- tl,‘ :;'tg 1:13 o (0 It | @
ont is shown in detail A. va ) o \")
The A.V.C. amplifier transformer, the i 60 v ..+\‘( @. . @ . .
snnill single tuned transformer, is peaked at 5 ":‘0 125 . '..,+ 4\.\'.1‘.
minimum trimming. bearing in mind that “ .';1;0 125 tT e -
the local station used is not too powerful \..’ _'_:,0 :6’ e T — )
to ride aver the A.V.C. action. \.é 0 o somte |
The R, amplitier and mixer adjustments ,‘."’ 170 t oo et s
are also made on the AJF, output, \'1i) 170 t o e
Tone control action is as follows i(—=due Vil 170 ' ° ot -
to the autematic tone compensation in the ., 240 o o e
receiver the tone control has littte offect at \.]:'; 240 o nt o
low velume levels, but is very effective at . .‘;4" v v aa —' P i
high vo]unm.f The tone at low volume is - 540 B ot a0 PRy TamasaEa ot _1‘ ) et
taken care of automatically, e i o o v, e — T Te _ Mea
To align the A’ circuit., tune on the “A” V16 s v ot e s Y :‘fii L bor 1 L
broadeast hand to some weak, distunt sta- AN . . o sACOIR ( oL 1 _.--""l e
tion in the region of 1,450 ke,  Adjust trim- Ul upprossnr.-;:rm' ‘0""’{9‘ NS 1 I f‘v e gand
mers marked “A” hand trimmer in the ILF. lteadings taken with Stat-o-mit and volume . | il | i d e | Tasuee
section, and “A hand trimmer in the mixer  Con{rol full on. Tekeveny Mo 1

5
| ¥ 5"10"
E‘_. $ADDER

The “E” band. The lower center knob

seetion, shown in detail fllustration B, untit -‘n.fi.fm\l (3

—— . . 5 is the band selector. When the switeh ix . g
m',r;:‘d:.:?l‘"_';"g;"“:g :}Oi:ll:p:r':é:it':“nn;e‘;;:;mfl::]‘: in thol.oxtromp left |_m.~'i_tion. the Inul('l (-lt\'- e e '\l -S| JaBend
OWaT """.'l will h(" about 150 ke. to about 730 ke. VT e O

C1A, £46, C47—250 mmf.: C1, C11, C22 Thix hand includes the European long-wave £ o I. l-“rL- ol i sicvion

ey mmr” €2, ¢, 8, (9, Cll C21, €38, stptions, ships, aviantion and weather sta- ER I‘; '\ \ g
40, 43, (43, C45. 049, Cana, Ca91, Cs0, Hems. . agann L veawe g Sl
B, C5d, LT, Ca9, COTA, CEE—80 ramf. : The “A” RBand. When the switch s ro-

G4, G OB, 12, C14. C16, 19, 024, U253 tated one notch to the rl;:h_'t fthe band cov-

C2— 00 n‘lf ¢ 07 o0, COR——365  mmf ¢t ered will be from 530 to 1,500 ke, ‘This is

¢10. C18. C43A4—25 1t : 22— 1.mf. .+ the reqtar American broadeast band, - T ——

C20-160 mmf. : CI0—320 mmf. 1 ‘-31___-._,‘; L _lmnd. 1_1' the switeh = l:otulod into | -_-_'_"‘—’--—..,,_.{' T et o

mmf. : CHo—. 00% mf.: C33—300 mmf.; ¢34 the third position the range will be from BRACKET s

_0", mt.: C36- .04 mf.: C52—01 mf,: abont L5 to 4.1 meuxacycles, covering police, SLIELD, — V2w
Ch-95% mf. s CHIA—10 mf.: Chg_  amateurs, television and ofirpline stations, SBACER:

12 5 mf. 1 mf.; 6L C62— 001 mf, “M"” Band. With the switch in the fourth

64, CG.», Cp,(;__g mf.: CGT— mf. position the ronge will be from about 4.1 N

R1A. R, K12, R14, RIT. R225,000 ohms; Wegaeyeles to 11.7 megacyeles.  Thix covers e

R1—75,000 ohms: R2, RRKR, RI1 RIG—.2- the commereinl, foreign amateurs. Aweriean, g"“

neg.: 14 R20. R3O, Rra%. I A, R40—  Canadian and South American stations.

50,000 ohms ; RS, 111, RI4—15,000 nhms. “II" Band. When the switeh is rotated

R7, 23, R3I6, R27T. R2TA. R20—0-mesx, to the extreme right, the hand will he from R

RO—1.000 ohms: R10, R33. R2S--10,000  alout 11.7 to 23 megacyeles. This covers . S0

ohms: R12A, R24, R25, R2TB, RI9—1- amateurs and ultra-short-wave statlons. omiecos -

mex. ; Ik156. R18—3 meg. ; R19, R36, RNGA— The procedure in  redueing any  slight

a2.000 ()hm\. R21, R"IA—4 000 ol ; ; R2] backgronnd that may be heard ix to slightly -C-

. -meg, Volume (‘ontrnl : R31—700 ohms. twisxt T1 on its single bearing, ax <hown in i

'l‘ube operating voltages are as follows: illustration C, & i

=

-
L
OYNAMIC
o REPRAODUCER
”27
+
(<13
il
R18 X X
w36, e Ik
rﬂ/ J 4 ] e B
%1
H* |—:54
a0, R39 l "
4 +
AW AN AAAAA
a3’
[T
Tt | riewo o J

414 RADIO-CRAFT for JANUARY, 1934



Radio Service Data Sheet

106

Tuhe operating voltages for this set are
given in the detail illustration, The cabi-
% net of the model A set is of molded hake-

lite; the model I receivev, illustrated, iIs
I made of wood and on the s&tyle of one of
the structures at Chicago’s Ceotury of

Progress.
The components have the following
E values : Condenser €3, 16 mmf.; C5, T30

mmf.; C6, C7, C8, €9, .15+, ,05-, ,05-, .CO5-
mf., in one condenser block: C12, C17, €21,
22 15., .05, 05-, .006-mf.. in one conden-
ser block: 15, C16, H50 mmf.; C18. 003-
L mf.; C149, <20, 01-. 08-mf., in one block:
C23, 24 mf,

Resistors R1, It7. 19 (volume control).

2h-meg. s R2, RS, 50000 ohims: R3, 140
ohms; R6, R10. 1 meg. : RS H0.000 ohms
{(tone control) ; iR11, 160 ohm power cord:
R12, 20 ohms,
F Low sensitivity is generally caused by a
L poor GAT7. Microphonic howi and tendency
to overload or he critlcal in tuning may he
caused by the GBT. Low plate voltages
where there is no defect in the set indicate
a weak 25243,

Greatest sensitivity and volume are ob-
tained when a slight amount of regenera-
tion is Introduced. Thls is controlled Ly
altering the poxition of the Draided shield
covering the 6DG grid wire,

The LF. is 2625 Ke,: align the broadeast
band on 550, 10MU and 1,500 ke, A weak
signal is necessary to get below the action
level of the A.V.C, cireuit.

Since this model uses an A.V.C. tube it
is impractical to use the conventional A.C.
output meter in the output ecircuit when
halancing the set. Instead, a microammeter
with a range up to 50 micro-A. Is required
to measure the bias pofential applied by the
A.V.C. tube to the 6D¢ LI, amplifier. A
1 meg. variable rexixtor is placed in one of
the leads of the meter. The positive lead Is
fastened to the ground which is the rotor
1 plates or frame of the wvariable condenser
while the negzative lead Is attached to the
I mid-point of the secondary of the second
: I.F, (the bottom connection of the volume

control). To align the LF. units, connect
the test oscillator output wire to the zrid
of the GA7 tube, The positive lead of the

meter is to be inserted between the plates
of the oscillator section of the variable con-
denser in such a manner a8 to short ouf
this condenser so that the oscillator is not
operating ;

this is the scction Dpearest the

rear of the set. Tune the service oscillator
to 2625 Ke, and, with the volume control
fulli on, adjust the fonr nuts at the ends of
the 1.F, units,

To align the 2-gang variable condenser on
the broadcast band first be sure the switch
in the rear of the set is turned to the long
wave, i.e., broadcast, gide. Remove the posi-
tive lead of the meter from bhetween the
plates of the oscillator condenser and at-
tach it to the frume of the variable con-
denser. Remove the service oscillator out-
put wire from the 6AT7 grid clip and attach
it through a 100 mmf. fixed condenser to
the antenna wire.  With the service oseil-
lator set at 1500 ke.. open up the variable
condenser antll maximom reading is indi-
cated on the micrommeter. Adjust the trim-
mer on the antenna section of the variahle
condenser until maximum reading of the
meter is indicated,

Next, turn the service oscillator to 350
ke, and move the condenser slightly back
and forth while tightening or loosening the
screw which ndjusts the output to the point
of highest indication on the meter, When
this has been found, rock the condenser
slightly back and forth while tightening or
loosening the screw which adjusts the series
padding condenser on the end of the oscil-
lator coil. By tightenilng or loosening this
screw the series capacity of the oscillator
can he so fixed that the antenna and oscil-
lntor clrenits are correctly matehed.

Finally, reset the service oscillator to
1,000 ke, and, with a thin bakelite, cellulold,
or mica feeler strip inserted between the
plates of the variahle condenser determine
whether the circuits are correetly matched
(the change in dielectric value changing the

" BOTTOM VIEW OF SQOCKETS~
410V GOID wE.2

+HI0V. scwetn- -
Gao L roan i

+15 V. SCREEN
[<L1]

PLATES
Ca Tae™
any {cap)
O Q/ carmove
+20V
4 v2 e V3
WEATER  WEATER  WEATER MEATER  WEATER  HEATIR

*110V. SCREEN- CONTROL- (AIWD! CATWOOE
GRID GRID o

V5
HEATER

MEATEQ HEATER MEATEQ

The operating voltages on the 5 tubes.

swi
(WAVE -CHANGE SW.)

KADETTE MODELS A AND B, 5-TUBE A.C.-D.C. SUPERHETERODYNE

{Incorporates short- and broadcast-band reception; AV.C.: uses the new tubes 6A7, 687, 6D6, 43 and 25Z5.)

&

resonance of the circuit). This method
should be used on bhoth eivcuits. This can
he corrected by bending the outside rotor
plates outward at the point where they
enter the stator. If it has been necessary
to hend piates at the 1,000 ke¢. setting, it
will he necessary to re-check the 550 ke.
setting,

To ndjust the short-wave section, snap
the switch im the rear of the set to the
short-wave position. Scleet a harmonic of
the service oscillator which s found with
the rotor condenser plates tn approximately
the same position found while the set was
being aligned at 1.500 ke, on the broadeast
band. Adjust the small trimmer condenser
attached to the short-wave antenna coll un-
til maximum reading of the microammeter
is obtalned. Next, select another harmonic
of the service oscillator which will bhe found
with the rotor plates of the variable con-
denser at about the same position that was
exporienced at the 550 ke, test of the broad-
cast hand. Check the aliznment with the
dielectric feeler,” If the antenna stage
appears to have too little capacity, it will
he necessary to spread very carefully one or
two turns of the short-wave winding of the
oxcillator coil.  (This is the narrow winding
next to the padder on the oscillator coll;
use extreme care in handling this stage of
the service.) On the other hand, it the
antenna scction appears to have too much
capacity. a few turns may be spread on the
short.wave antenna coil.

Do not change the adjustment of the trim-
mers on the condenser gang or the padding
condenser on the escillator coll when check-
ing on the short-wave position,

DVNAMIC TR

REPRODUCER. v

1ET.1 6D6 IFT.2 687- a3
T T JELT )
cao F o o a3 G4 N E el
AN FIELD
RS c0n.
7/
az # vou_ ¢oNTRoL Ijm
chassis -, = €8 SWw, A B 0 |
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¢ 110V, AC. R D.C.
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

VICTOR SETS

ECEIVERS of late 1931,
R ‘33 vintages have by this time given
normal use and are showing amazing
regularity in their breakdowns.

The Victor Micro-Synchronous nmodels
R-35, 39 and 57 are showing two defects.
The first is fading and low volume on
radio reception in models 35 and 39.
In the model 57, the record reproduc-
tion and home recording show O.K. hut
radio recording and reception do not.
This is due to rhe failure ot the 17,
niegohm resistor in the screen-grid cir-
cuit of the detector tube, This condition
can be checked by pulling out the tube
which is inclosed in the shield nearest
the phono. terminal sirip at the left
side of the chassisx from the rear. When
this tube is reinxerted the radio signal
will appear and then fade; presto. half
your call is then completed. The faulty
1'.-meg, resistor ix colored white with

'32 and early

I Ccl p)
- 1
p —t -G
2
3
RI \’:E
z
‘B+”
b GRID
b RETURN
—>
R2 I
|
_' G
Te2

RS
N
| & : ....‘.C:f [ f';fzz' E:,‘P) ﬁ o0
| ; ce _E'w‘gl’f.‘ :E'Jé%mo' |E6
B2l
ooy 4B U 4

CLEACITORS = C22:100MME, (264 CI-MF,, C 32« 1,200 mmF
RESISTOR COLOR CODE

1.5 MEG

| WHITE  (wiTh RED END)
e 28.000 CGHMS

BUFF (wWiTH BROWN EnD)
GREEN (WITH wrITE END)
KE | C.5-MEG. ‘ BLUE (wiTw GREEN END)

Fig. 3
Circuit of the repaired input transformer.

# red end, and can be found on the
under-side of the terminal strip, as il-
lustrated in Fig. 1, This strip is located
in the R.F. seetion of the chassis, be-
tween the RJF. and detector sockets.
Another common failure in receivers

BLUE (WITH GREEN END) HUM
BLUE (Witw WHITE END) FLANGE RESISTOR CONTROL
Fig. 1 Fig. 4

Resistor R5 causes failure of the receiver,

A common fault in Majestic model 70 sets.

of these models display the same symp-
toms—with the exception of the fading
—is the breaking down of the 7,000 ohm
resistor. This resistor, color coded
green and red, is connected to terminal
posts one and seven of the filter block
in the power unit.

While on the subject of Victor, it
would be well to nmention the RE 45
which is the old 10 tube job using 26’s
Complaints of noise while tuning are
quite commeon and can be traced to the
The original connections to ground are
copper strips used for rotor contacts.
loose and turning the dial causes the
strips to make a better connection, re-
sulting in noise. Faulty record repro-
duction together with noticeable blast-
ing (on base notes in particular) are
usnally caused by a worn-out rubber
damper in the pickup head. This
damper can be replaced at a cost of
three cents; it is Victor part No, A605.

(Continued on page 440)

187 AUDIO 45
az

RESISTOR

CHASSIS — =

Fig. §

An ordinary A.F. transformer restores service
in case of P.P. transformer break-down.

LONG  SwbRT
ANT  aNT.

"o YO

OvNAaMmIC
RECRODUCER

TO SWITCH

s »1 TERMINALS ON

POWER CHASSIS

-18v -12v +

The circuit diagram of the Brunswick DC-14 and DC-21 receivers.
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THE RADIO MONTH
IN REVIEW

VContinned frowm page G011

he professional msician, ible en-
enragenent is there ander such wlitions
o a yoith 1o ~tudy mns=ic with a view 1o
vakingz it his profession?

“Belore vadio, people Lought amsic in large
qismtitios. They no longer use their planoes
they clisten in, Sales of  shicet music, by
thrcv lunhng' firms, whose reconls md!cate

b tremd i the whole trade, sl
vl s ek of X AT '- 27104
nolhnz o du]nn of r oeent, beeanse of
the radio nse of mnste,

“Helfove rodio sang hits had  an average

es dife of 16 numths, People heard a song
in thentres amd mnsie stores ansd bonght copies
af 1he =heer mos=ies Ao onrstanding song hit
woluld sell at the average rate of 1,178,000
Cufies,

Phen cime vadio, The eomnposer’s ineome
om the ~ale of =heet mnsic aml phonegragd
recerds deddined, Always on the leokour for
aniething new, radio ze= each new hih,
plays it 1o death in g fow weeks and then
CRARIID TPhe tormal =ale for even an nnusu
Iy omsranding =ong hit now averages abouy
LAHHY capies,””

retite the  unreisonable
ARCA in four

We  propose to
clitims of the “big bad wolf"
stienients,

o Broadensting s not lowered the devel
of music appreciation,  On the contrary, i
an aceepred and proven faet that broade
has jutveduced muosical appreciation and edo-
ciition to nore people than any other single
faetor.  Just let obhman's band. Jdolin Me
1 ovr any other popular orehestra or
> all to appenr at o scheduled hrosdeast
el we wenld Tike 1o present the ASUA with
the ol of answering the leters of  prowest
and ingnivy that Hrerally flowd the hroadeast
ing ~tations from all parts of the conntry
L civies, town=, villages and isolated favns,
Al owe challenge the ARCAER (o belittle soun
ol the orchestras and musicians in our grade
sehools and high =chooels!

120 No one—and we include the Tooadenst-
ers—wishes to have oinr @alented composers
suirve onoonr hands, or even receive less than
fair compensation. ‘The National Association
nl Droade 1= totherwisze known in back of
the mike as “NADLT) ix quite aware of th
fact that they necd mitsjie—new, old, popualar
and classicil-——to keep up the interest of
I'ublic in rhe prion of  radlo i
And it i narural that they wonld not (o .m\'
thing deliberately 1o hurr onr mnsical genii.
But-——the NAR prepresents o gronp of serious
wminded business men who have 1o be o«
vineed that he composers gml anthors -
not receiving f recompense for th work
wfore they will boost it o the oxtent de-
iEthded By ANSCAD,

Vso. ASUAR 1ot hold the brondeasiers
rosponsible entirely for their depleted coffers

cvervene has staffered finanecind losses in the
past few years and while brosideasting may
bave been o contributing factor, there are a
muhtitude of contributing canses for the re-
duction in the sales of shect mu

V5 And we refute the statement (hat fhe |

lack of =zold mines" in reltnrn for musical
compuesitions or their venditions will seare”
talented  young  peopde from o pirofessional
i,

Talent will velee it=elf regavdless of the
Fecen e se, Low  abinrt the composers  of
past years¥  Many of the best that the workl
1 known have lived amd produced™ in ex
treme  poverty, 1t did net “cheapen’™  thejr
work asx the ASCAL elaitms 31 will,

While inrellizent An sins would hor wish
wnsicians and compesers to receive less than
fiir recamipense for their efforts (we are able

cud willing to support onre talent ) we are the |

st 1o resent any misstatement of facts,

Ve The ARCAE hooklet states that radie ix
respensible for the reduced remnneration to
cothposers due o the fact that a new com
positicn ix <played to dearh™ in three months,
Thave e composers considered (he fuet thar
qrantity preaduction reduees cost¥ In the dayvs
when 115460000 coples of a composition woere
sold. considerably  fewer Composilivits were
published yearly !
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Eascinatin o new Game!

Have the fun... thrills... adventure of a

A "First Night"' in Hollywood—get the thrill
of it on a Radio Tour!

Wide World

‘Rimgside’ at Madison Square Garden. .. be
there tor the big hghts—on 2 Rad:o Tour!

Sioux Indians in the Black Hills stage a primitive
tribal dance —what an adventure on a2 Radio Tour!

et all

its glamour and color touring via Radio!

Ride your Radio 1o the Mardi Gras...

Throw out old, worn-out radio tubes...re-tube with
new Cunningham or Radiotrons—get in the game!

ERE'S a chance to gee tn on the greatest
game ever devised for radio sct owners!
Don't confine yourself to five or six stations
. there are more than 650 to choose from
.Go on a Radio Tour! A turn of the dial
and you're rouring North America! Drop in
on Miami, hear a
dance under a warm
(l'()PlC moon join
a barn dance out in
Indiana...get the
thrill of the Mardi
Grasin New Orleans
... a "First Night"
in Hollywood. .. hear
those powerful sta-
tions in Mexico . ..
From Maine to Cali-
fornia, the game is
on—get in it!
Here's 2ll you need
to start playing: A

good radio set, witha good antenna system—
plus a new ser of Cunningham radio tubes or
RCA Radiotrons. Don'tbe held back by worn,
“stick-in-the-mud"” tubes. Step out tonighc
with the world's finest—the on/y tubes guaran-
teed by RCA. .. built with 5 great new im-
provements undreamed of when most people
bought their tubes. To make ir easy for you,
we'll send you a large 4-color “Radio Tours™
map showing at a glance all the radio srations
in the United States, Canadaand Mexico,with
callleteers and kilocycles . . . And the remark-
able new “Radio Set Performance Yardstick™
devised by RCA and the Cunningham engi-
neers. It tells you whether your set is in excel-
lent, good, fair or poor operating condition.
Get this exciting booklet “Radio Tours”
with the new “Radio Set Performance
Yardstick” from your dealer or send 10c in
stamps to cover handling
and mailingto RCA Radio-
tron Co., Camden, N, J.

Qunnln ham
R a le'I' ron =3

JANUARY,

| ffﬁr wiMivigo
Plcase send your illusgrated Name | oty o 1 and
folder "Radio Tours' with sta- ' [T
: ¥ e Ll s
tion mapand “radioyardstick Al |

. dud ress

I am enclosing 10¢ in stamps |
for postage and handling Crs s innestl e sout 2o RCA Radiotran Co., Camden, N. J.} 29
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RADIO-CRAFT'S

NFORMATION BUREAU

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

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

List each question,

Those auestions which are found to represent the greatest generat
Interest will be published here, to the extent that space permits.
At least flve weeks must elapse between the receipt of a question

and the appearance of its answer here.
Repties, mapazines, etc., cannot bes sent C. O. D.

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

Other inauiries must be marked "For Publication.”

if considered of exceptional interest.

DEPENDABLE TUBE TESTER
(A Correction)

(226) Mr. N. L. Iuinam. Elizabeth, N, T,
{Q) I have constructed the Dependable
Tube Tester deseribed In the August, 1033

Issuce of RALIO-URAFT, ou page SG,

However, I have encountered some trouble
with the unit, and wish you would assist me.
There is no connection provided for the con-
trol-grid cap for tubes which require this
connection ; and also, you will find that the
circuit connected with point 5 on section 1
of the multi-tap switeh is not *live,” In
other words if you chieek the latter cireuit,
there is no possibility of getfing current to
this contact and the corresponding connec-
tions on sections 2 and I of the tnbe selector
switeh,  What do yon advise?

(A Upon cheeking the wiring diagram
of the unit, we find that Mr, L'utnam is cor-
rect—there are two errors in the diagram of
this test unit.  To assist those who have con-
strucled the unit, we are printing here a see-
tion of the dingram in which the errors are
found., See Fig, Q226G. This partial diagram
has been drawn in cxaetly the same propor-
tions as the original,

AN ANALYZER METER

(227 Mr, PPaul A, Jacques, Springficld,
Mnss,
{(Q))  The Octaber, 1933 lssue of 1abio-

Crarr contained an article whieh js very in-
teresting to me. I refer to the “modernized”
version of the Rabro-Crarr Universal Ana-
Iyzer originally described in the September,
1042 issue.

My intention is to huild one of these ana-
Iyzers, IHowever, the meter which I have s
a type 301 (Weston), 0—25 ma, scale, In
order to use this mcter, it will be necessary to

REAR VIEW OF SOCKE}

WA

-

have other values than those ealled for: or tuv
chjinge the shunt in the meter to correspond
with that in n 0—1 ma. meter,

The question is. which is the better method
of procedure: and wiut are the valaes of
shunts and multipliers to be used. or the
value of shunt to be put in the meter?

(\)  The meter that you have cannot be
uxed in any practical set tester. The funda-
mental unit in a na. meter is not sens
sitive enongh to indicate 0—1 ma. In other
words, for 0—23 ma, the manufacturer can
construct a more rupgged meter and use cither
no shunt or a high-resistunce shunt—and this
movement eannot be made to Indicate very
stuall currents over the entire scale,

It will be pecessary for you to obiain a
0—1 ma. meter if yon desire te build the
Rano-Crary Universal Analyzer.

TUBE-TYPE HEARING AIDS

(228)  Mr. F. IL Ilawkins, Los .Angeles,
Calif.
(Q.) I am interested in building an am-

plitier unit for use with a small mike and
phene for a eustomer who has ditficulty in
hearing,  This unit must naturally be small
in size and light so that it can be carried
around,

Can you supply me with a suitable diae
gram and cireuit constants for constructing
a practical unlt of this type?

(A.)  The demand for hetter and cheaper
“hearing aids” has resolted in the develop-
ment of several new vacuum tube eirenits for
this purposc, of unusual power and sensitiv-
fty.  Although the following data hiave heen
prepared by 11, G, Cisin, especially for use
with the products of Universal Microphone
P'rodoets Co,,  instruments of other makes
may be used provided the characteristies are
the same—wlthin practical limits, ‘The bat-
tery circuit shown in Fig, Q2250 employs a
single-button microphone, 1: four pin jacks,
2, 3, 10, 11; one 4-prong socket @ one type 30
tube; one input transformer. 4:; one 1,000
ohm phone, 12: one 400 ohm potentiometer,
6; and one 50 ohm rheostat, 7. Two simnall
flashlight batterles, & suppty both microphone
current aml the tube tilament current, while
a small 22t V., “B” battery, 9, furnishes the
necessary pliute voltage,  The equipment for
thix amplitier may be mounted in a ¢
hordly Inrger than a DBrownie camera. The
microphone may be mounted either fu the case

or mmay be used externally, being connected to
the caxe by a long tlexible lead,

Figure Q22588 <howx uan AC-DLC. hearing
aid cirenjt. While this hearing uaid is not
portable in the strict sense of the word, it
requives no batteries and may be plugeed into
any light socket, either AU, or D', without
requiring any changes in tubes or conhiees
tions.  The following parts are used: onhe
single-button mike, 123 one input transformer,
11: two S-prong sockets, 3, 105 two type 37
tubes s one 400 ohun S0 W, adjustable resistor,
25 two 4 mf, cleetrolytic condensers, 4, 6
one 50 hy, A, choke, 51 one 10,000 olim
resistor. 75 one 25,000 ohnm potentiometer, K
one 200 ohm resistor. 14: one 1,000 ohm
phoue, 150 and one 2 mf, condenser, 9,

The microphone used with cither of these
hearing alds must e light in weighe and sen-
sitive,  Rome of the “lapel mikes" are par-
tienlarly well suited for this purpose,

CRYSTAL AV.C. UNITS?

(2200 Mr., G0 M, Aldred, Imdinnapolis, Md,

(v Why wouldn't it be possible to use
a4 crystal detector in place of the esual vacuum
tube for AV, in superhets?

H you think the idea has pessibilities, I
would appreciate reeeiving a sketeh of an ex-
perinental  eirenit which I could construct
for use with my S.-M. super. (This sct uses
ciathede bins control for manual adjustment.)

{A.)  With reference to your inquiry, we
do not think it is advisable to replace the
AV, tube in your set with a crystal detece
tor, It is theoretically very sound, but prace
tieally it would never work out due to the
fact that the “back resistance” of most crys-
tals is not sufficiently high and alse becanse
most erystil detectors are not stable or will
not carry suflicient ¢nrrent for [.1°% tube bias,

COIL RESISTANCE—MIKE OUTPUT

(2301 Mr. Clarence R, Milier, Lebanon, Pa,

(Q.1)  What is the “gain” of a tuned cir-
cuit using a coil 3 ins, in diameter having 80
turns of wire and a winding length of 1 1/10
ins, operating at a {requency of 1000 ke ?
See the article, "R.EF. Coil Desizn,™ by €0 W,
Palmer, Part I, in the December, 1931 issue
of Ramo-Crarr, and Part 11, March, 1932,

(AW ) There is no rigid mathematieal
formuliy on which the resistance of coils may

o2

Sw 3

i
e :%:Y .

S, N, . e e
pe—— 1" (L i =l
— ', FiLAMents [ * By
— Y e — — — — — — — It
== w3 o.t-MeG. g

L 7 Gﬂ e - ‘
Ef’a""/ e [ Uy e | |
B Y
SWS GAS r——' | 3 “MIKE" 12
Flg. Q.226 Fig. Q. 228
The corrections are shown dotted, At A is a battery unit; and at B an A.C.-D.C. unit, for aiding partially deaf persons,
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Service Engineers’
1934 REPLACEMENT TRANSFORM

8 pages 82 x 11"—fits your price manual or ready reference file. The most
comprehensive catalog of replacement power supply units ever issued.

G

TYPE “P”

“U” FRAME

"MULTI-TAP"~~

4 UNITS FOR ANY OF

of radios.
promptly renewing original performance in
any of over 90% of all radios.

EXACT DUPLICATE — physically and electrically — power transformer
replacements for 400 models of the popular sets,

Various Output, Interstage, Input Audios——shielded and unshielded single

and push pull transformers.
Microphone and filament transformers and

Auto radio set replacement parts, test tube and step-down transformers,

GENERAL TRANSFORMER CORP.
502 South Throop Street

CHICAGO — ILLINOIS

The Service Engineers’ Emergency Stock (§23.25 list) for

Any of the types illus-

trated for 4 to 12 tube

sets, 110.120 volts 50-

60 cycle, 115 volt 25.

40 cycle and 220-240
volt 60 cycle.

TYPE “H”

1377 MODELS

case of transformer trouble in

Gk /

TYPE “E”

TYPE “F”

UNIVERSA AL
TRANSFORMERS

JUEE

. ment units—fully illustrated, giving code word, shipping
weight, dimensions,

forthe Asking

The 1934 GENERAL catalog, listing more
than 400 models of power supply replace.

technical description and list price of

each unit.
MAIL THIS COUPON TODAY!
chokes I CENERAL TRANSFORMER comrr 1

| 502 South Throop St., Chicago, Il

|
I nearest
]

be ealculated with ease. Many of the
formulas used for such purposes (refer to
Transient Phenomena,”™ by Steinmetz) are
extremely unwieldy and are not  generally
aseful.

We might make a guess and state that the
resigtance of your coil is in the neighbor.
hood of 6 o1 7 ohms. .V more detinite figure
cannot be givin in view of the fact that you
do not state the size of wire with which the
cofl is wound.) You may also assume that
the resistance of the coil increases directly
with freguency.

{Q.2y If .be output of a micropbone fs
2734 db. “down,” what Is the value in milli-
witts if the zero level is 6 milliwates?

(A2 The output power of your miero-
phone whirh is 3734 db. below zero level
would be 001i-milliwatt.  See  the  item,

cComputation of Dwecibels” in the Informa-
tion Bureau of the November, 1031 issue of
RaD10-CRAFT.

SPEAKER CONNECTIONS

(231) Mr. 1., £, Nelson, Baltimore, Md.

(Q.) I have obtained a Pceerless 15 in.
110 V., D.C. dynamie speaker, but I am lack-
ing directions for connectinge it to the amplf-
fier.  Out of the side of the speaker project
4 wires. calored red, Llack, yellow and green,
Huew are these to be connected intoa eircuit?

In the lower back part of the speaker are
4 more posts, the two center ones being con-
ceeted together.

(M) The red and black wires of the
speaker connect to the power supply in place
of one of the filter chokes, This winding is
designed to pass 40 ma.  The yellow and
green wires are connected in the bias circuit
of the power tubes in place of the usual re-
gistor (or in place of part of this resistor,
if a high bias resistance is required). A
high-resistanee voltmeter or a mitliammeter
will tell when the power tubes are receiving
the correct hias.

The four terminals that you mention are
the output transformer connections to the

RADIO.CRAFT for JANUARY,

receiver. The two center ones are connected
tegether, These two terminals (connected
torether) constitute the center-tap of the

primary winding and in push-pull ecircuits are
connected to the B supply for the power
tubes. The two other terminals connect to
the plates of the power tubwes,

In the case of using a single power tube,
either the two outer terminals or one outer
post and the center-tap are used, depending
npon the output impedance required for the
power tube.

You should try reversing the comnections to
the two field eolls (that is, those connected to
the B supply and the power tube bias) to
ohtain the best results and the least dis-

. o
A DIODE TYPE

MULTIMETER

(Continued from paye 412)

on the calibration sheet a point is located,
determined hy the line voltage and the diode
current reading. A straight line is drawn
from the origin, through thix point, aml ¢x-
tending a8 far as it is desired to run the
A.C. range (usually, 500 or 600 V. and the
Job is done.

‘I'nis ealibration f8 corrcct for voltages
above a value of about 5 V. Below this vlt-
age, due to diode characteristies, it §s inaceu-
rate.

(Voltages as hlxh as 1000 vV, A.C,, have
heen measured on a diode meter of this type,
But all 37 tubes won't stand this voltage;
some of them arc over in the tube hase.)

When used as an output meter the leads are
connected  to  the primary of the speaker
transformer and not to the voice-coil leads.

The meter measures R.F. voltages and has
been nsed to neutrallze the amplifier stages
in a transmitter; hest neutralization being
obtained when minimum R.F. voltnge appears
across the tank of the stage bLeing neutral-

1934

Please et me your 1934 catabog snd address of your I
dlstributor. |

State.. .

Ized, when that stage's plate voltage is re-
moved.

Additional shunts may be added to xive any
current range desired. The readings are
aceurate only if precision parts are used and
all joints properly soldered,

List of Parts
One paper condenser, 2 mt., 1000 V., C1;
One mica condenser, .005-mf,, C2;
One resistor, 1. meg., 1 per cent tolerance, R1;
One fixed tilament resistor, 10 ohms, R2:
One Westinghouse 0 to 500 microampere
meter ;
One type 37 tube, V1;
One §H prong socket
One filament transtormer supplying 5 to 6 V.,
T 3
Biz binding posts;
Two switches, Sw.1 and Sw.3.

o
A FREE RADIO SERVICE
COURSE

Radio Bervice Men and dealers in the metro-
politan area will be inferested jn the ane
neneement of o new xerviee school for the
benefit of radio teclmicians,  Thix school has
been started by the J. 17, Distributing Co. of
Lirooklyn, N, Y. and National Union Radio Co.

A well-known iustruetor as heen engaged
and manufacturers of radio parts have made
arrihgements whereby  their chief engincers
wWill address the elassos on new developments,
There is no cost or obligation 10 those gt-
tending the elasses,

Sinee the sehool wias tirst announeed pri
tely to ddeabers andd the New York arvea, the
response hag been beyond expectations,  Over
200 men actively engaged in service work
have regnested enrollment,

The classes will he held every Wednesday
evening at & M, The sponsors of the course
believe that by setting this tlme, most pen
will he able to attend without any conflictlon
with their working hors.
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SHALLCROSS

Non-Inductive, Wire Wound

RESISTORS
PRECISION * 1%

o SHALLCROSSE
i I‘El Tape 10O
T | CESEneI o
i RESISTOR |
Made in any reslsiance from .1 echms to

10,000.000. On speclal order the accuracy
may be %-—-%—1,/10 of 1%.

—

Get Genuine Shallcross
RESISTORS

from these distributors

Woodrow Radio Co. M. & H. Sporting
Cambridge, Mass. Goods Company
Sun Radio Company Philadelphia, Pa.
New York City . A

A Radio Specialties Co.
Cameradio Co., Inc. Detroit, Michigan

Pittsburgh, Pa.

The Radolek Company Walter Ashe Radio Co.
Chicago, 1llineis St, Louls, Missouri,
Spokane Radio Co., Inc.
Spokane, Wash.

I. S. Cohen'’s Sons, Lid.
San Francisco, Calif,
Leeds Radio Company Supply Company
New York City Los Angcles, Calif.

Send for Bulletin 117P—describing
Shallcross Resistors and
Test Euipment

HALLCROSS MFG. COMPANY

Clectrical . Heasuring Inslmmenis
and Aceweile Reiirlor

Wedel Company
Seattle, Wash.

Radio Manufacturers

TOO WMAC DaBE BOULEVARD

COLLINGDALE, PA,

Give SERVICE

o o+ o with a Small Inventory

Here is the best Volume Control Proposi-
tion on the Market. Here are the reasons
why?

1, Over 400 “exact duplicate” controls
in the “X"” series.

2. Yet with SIX controls in the origi-
nal-AD - A -SWITCH - SERIES 477
sets can be serviced,

3. By combining controls in both
lines any requirement can be met
with minimum stock investment,

4. Clarostat with its two separate
lines offers the widest rauge of
controls to choose from.

5. Clarostat Controls are inseparable
from Quality Service Work.

Clarostat "*X'* llne has over 400 controls te choose from
—eXaet as to elecirical overall rexlslance, taper, hushlng,
shaft length, and will fit into exact space in set.

Clarostat  Ad-A-Switeh  llne  eomprises the maxtmum
utillty with mlnimum stock Intestment, Serles W (Wire
Wound) obtalnable from 50 (o 50,000 ohms. Kerles C
{new composition element) obtalnabhle from 10,000 to

5,000,000 ohms.  RBoth lines obtatnable fn all tapers—
Insulated shaft 1%2” long. Wide vse 13 Indicated as fol.
lows: WW-2§ will service 128 sets; C-28 will service 106
sets: W-29, 77 seta; C-59, 66 sets; etc., ete,

NEW CONTROL
REPLACEMENT GUIDE
ON REQUEST

e

CLAROSTAT MFG. CO., INC.

287 North Gth Street, Brookiyn, N, Y,
AD-A-8WITCH was originated by Clarostat.

© US YOUR
HEADQUARTERS for

PUBLICADDRESS-AMPLIFIERs

COAST TO COAST RADIO CORP.
130 M WEST TTih BT, WEW TOLE, MY

LATEST IN RADIO

(Continued from page 396)

|
; will do thix himself by word of mouth, but
simply to hand his customers a clreular at
the time of delivering a repalred radio set.
Such conversation as the Service Man may
lave. may be in the nature of what one per-
sun or another thinks of his installation, It
mnst he remembered that all people are in-
terested In health, beanty, the welfarve of their
children, vitality. ete.—all those things that
g0 to make for fullest enjoyment and appre-
clation in life,

In addition to movable or semi-permanent
installations, permanent nltea-violet Tamp in-
stallations are beeoming more aml more popn-
Iar,  Among places seleeted for sach jnstnllg-
tions are: the living rovn. bedroon, nursery,
den, bathreon,  kitchen, lanwldry, playroom,
ete.  Any radie Nervice Man js ahle to make
a permanent Installation in a very short time,
The jngenious Service Man will discover an
entlless number of types of installation mul
places for installation, depending upen the
tayout of the home or rooms,

The sockets on most bridge and tahle Inmps,
as well as the sockets whieh form a part of
most extension cords are maade with o stand-
ard scerew thread to support the lamp shaule,
The refleetor will xerew o this stawdard
serew thread on the soeket.  The lamp will
fit in regnlne lap sockets, The transformer
must he plugied into the honse line F{0-120
volts, 60 cycles, a3 the actual lamp operates
on less than this voltage. The plug of the
lamp or extension cord is then phrugged into
the top of the transformer.

The appearance of the re.vamped analyzer
(No. 384)

BLUEPRINTS FOR REWIRING

The tester shown is a rewired Weston *
Ret Analyzer: AL melers, multipljers
slints are used, A elrenit diagram s |
dexluned using the theee merers and all parts
mentioned,  The only additional new parts are
the panel, cable and plug, vectitier. switeles
and  necessary nltipliers  to  incrense  tloee
meter ranges,

The analyzer, when complete, pests ALC, and
D, voltages, divect current, nmd 1hree ranges
of resistanee, ontpnt and enpacity,  Poing-to-
point testing by use of either resistanes or
potentinl Is conveniently areanged, A1l 4-,
-, G- and T-prong large and small base tubes
ean he tested,

The cirenit §s alzo applicable to the lewell
HO8 and 400 35 one s willlug to diseard one
meter: and to the Weston 563, as well as the
4} series of Rupreme testers, if 1he osceillntor
and tube checker features are dixearded,

The blueprints and instructions are avall-
able to the dealer and Service Man desiring to
make these changes,

SERVICE AIDS

The practical “Hguld porcelnin  cement™
shown at .\ is avallable in three consistencivs ;
a cement paste for appliention with trowel or
similar tool: a dipping eement suitable for
dipping, spraying or brushing: and a dry
powider ready to be mixed with water to the
desired conslstency., The cement paste is
widely employed in radiv production assembly

RADIO.CRAFT
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Three essentlals—
A——porcelin
cement (No. 385)
B—retouching kit
(No. 386)
C—waterproof
cement (No. 387)
for holding small parts In place, dolng away
with the ustul nuts, serews and meral solder,
and far filling hales and cracks as a sealing
compomul, CThe dipping cement is cmployed
for coating clectrical resistors and radio coil
forms, ax well as for general adhesive pur-

JHOSCS,

Netting in oa short time without the appli-
ention of heat. Hqmld poreclain is proof againsg
oil, acids, gases and heiat np to 22000 deg, 10,
It can be made waterproof. It ix an excelleny
vlectrical insulator,

The box shown at B eontnins a complote
radio cablnet retonehing kit. 1t contains filler
for eracks, a thnishing block for smoothing
and a touch-up thrid to refinish the “'spots,”™
Thix kit s a useful addition to the Service
Man's kit.

The cement shown at ¢ js strong, flexible,
very fast drying, waterproof, and is especinlly
adapted for repaiving dynamic speaker cones
which are torn, rattle or are loose from the
spider, It can also be used for cementing
grid caps agd loose buses on tubes, ete,

P.A. SYSTEM AND 70 W.
POWER STAGE
(Cantinped from page 304

Rix impertanr  features  distinguish  this
recently announced LA, system.

Toking up these features one hy one, the
amplitter  wejghs only Ih=. completely
equipped and ready to use, It js extremely
small in size, measuring 130 x 1314 X 815 ins,
deep. Henee, it ean be carried about readily
without strain, and beeause of its compact-
ness oo can be stowed out of the way during
1ransit,

Ample power is certnin, due to the fact
that the amplifier consists of two well-de-
signed AR, stages employing n type 24 tube
fn the input stage and rwo type 45 tubes In
push-pull In the output stage,  The rectifier
i= a foll-wave S0-(xpe tube, A power output
of 4.5 W, ix attained; the gain is 59 db,
Throngh unigue  c¢irendt  design, the usuat
pushi-pnll  fupnt  transformer is eliminated,
simplifying  construction and also reduclng
the weight of the amplifier.

It is merely necessary to plug it into a
110-120 V., 60 cxele AC, outlet, snap the
switch and talk, This permlts It to be used
by salesmen, demonstrators, lecturers, teach-
ers, politienl campaigners, ete,  No technical
knowledge is required to operate ft.

Fhe super output stage, the second unit
illuserated, was recently placed on the market,
It supplies =ufficient power to  cover the
largest airport or stadium, In this amplifier,
a pair of type 845 transmitting tubes ar-
ranged in elass A prime push-pull deliver
W, of nudistorted power, (This is suff-
cient to carry up to 0 large dynamic speakers
or unlts,)

In addition to the class A prime output
stage, this awmplifier Includes a high-voitage
rectitier, tilter and power supply. 'Two half-
wiave fype 866 rectitter tubes are arranged to
give full-wave rectification. It is  designed
for use with any standard amplifier, An
autput of 2% V, at 300 ohms 1s reiquired from
the intermediate amplificatlon stage in order
to obtain the maximum output from the type
845 tubes,

The output stage may be used with any
110-125 V., 50 to 60 cycle A.C. power supply
source.  1ts power consumption is 320 W, It
has a gain level of 18,5 db. at 1000 cycles.
The audible frequency response curve of
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the ampiiticr envers the entive useful spectrum,
‘e frequeney response curve of this ampli-
fier is unusualty tat, and shows a deviation
of less than 2 db. from 30 to 10,000 cxcles,
‘Fhe hum level, in db. below maximum eutput,
is 17 dh.
former is used in this medel, having an Input
impedance of 300 ohms and output imped-
anees of 4, 15 and H00 ohms, These latter
are obtained through the use of two ouiput f
windings, a 15 ohm winding tapped at 9
ohms and a 300 ohm winding, |
‘T'he mechanical construction is cextremely
vigged.  There are three front panels. The I
top one is the output paunel. An clbow shelf
attached to this panel confains the two [
sockers for the type 845 1ubes. There are four |
phone  incks on this pancl: two for taking
Mate current readings on the &453°s and two
for testing grid current. ‘The center panel
contains pilot light Indicators and the con-
trol  switches,  including  the main power
switely, the filament current switeh and the
Ligh voltage switeh.,  The two sockets for
the type 866 tubes moant on o shelf at-
tached to the lower panel, Al three panels
are of heuvy steel with a baked *telephone”
black enamel finish.  Dust covers are fure |
nished for the sides and back.  The contire
unit is selfssupporting, hut the design is such
that it flts into a standard repeater rack.
The use of elbow shelves for meunting the |
fonr sgockets, makes the tubes readily acces-
sible.

FIRE-SCREEN SPEAKER

(Continued from paye B95)
the accompanying schematic diagram. It can
lws seen that this contains two rectifier tiubes
with the necessary chokes, condensers and
rexistors, 1o form a self-contained and com-
Mete unit,

A plug serves te connect the speaker to
the regular radio  receiver and a  soparate
power  switch applies the current to the
speaker field when desired.

rBLAK 2525 25Z5

; gy
1 209V ouor
A < LIGHT

’ A
845 267
OHMS  OHMS

Sw.— asv. "

BLACK l
TO SPR. FIELD,  yELLOW -, "6 MF., 100V,
BROWN ~
TO SEKR.INPUT { GREEN ~y
BROWN ~ 111
e ¢ G GREEN ~ T ~

Csvk’n PLUG TERMINAL BLOCK .5

The circuit of the fire-screen speaker supply
unit. The two tubes and filter, supply fieid current.

SHOP HOT-PLATE

‘Fhe bheating plate illustrated here makes
it posseible to rebnild radio filter hocks quicker
and morve efliciently than ever before.

Nimply¥ remove the meialkcovered end of
the filter block and place on the Lot plate.
Lay the block on one of its sides and after a
few minutes turn the filter block on the next
side until alt four sides and the hack bave
been heated,  Sbouwld the piteh not run freely
repeat the operation.

The electric hot-plate for use in melting the

compound in filter condenser blocks and

transformers (No. 388) |
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THE
NX
Universal
Rectox

Instrument
MEASURES

Current — Voltage — Resistance

HIS Westinghouse instrument was
T specially developed for the radio
service man, the home experimenter
and the amateur.

For panel mounting, this self-con-
tained instrument covers the following
ranges:

Milliamps,. d-c. 0-1
Milliamps., a-c. 0-1
Millivolts, d-c. 0-100
Volts, a-c. 0-5

To give additional ranges, we can
supply resistances for voltage measure-
ments, combination shunts for current
measurements, and resistors for re-
sistance measurements. With these ac-
cessories the following ranges can be
obtained:

Volts, d-c. 0-1-5-10-50-100-
200-500-1000
0-10-50-100-200-

500-1000

Westinghouse

®

Since 1888, manufacturers of highest
quality instruments, which are now
available at standard prices. There is
no longer any reason for accepting
lower standards.

Territory is still open for dealers.

Volts, a-c.

JANUARY,

TURN TO PAGE 390
YOU have no doubt noticed

| the new section that is appearing
in RADIO-CRAFT, rd the
Radio Month in Revuew. In this
new section, important develop-
ments throughout the entire in- |
dustry of radio are analyzed and
reviewed in a concise form that
includes only the 'grain"—the |
"chaff" is discarded.

How do you like this new sec-
tion? Do you find it interesting? |
We will appreciate your com-
ments!

1934

Milliamps., d-c. 0-5-10-50-100-500
Milliamps., a-c. 0-5-10-50-100

Amperes, d-c. 0-1-5-10-50
Ohms 0-1600-10,000-
100,000

With these ranges, practically any
measurement of voltage, current or
resistance can be made for checking
receiving-set operation; for test bench
work; for laboratory experlments, or
for the adjustment and operation of
transmitting sets. The instrument with
its complete set of accessories mounted
on a panel or in a box, with the neces-.
sary switches, makes an ideal test ser.

Catalog 43-341 describes the con-
struction features that result in the high
quality of the NX Universal Rectox
Instrument, lists the instrument and all
accessories, and includes connection
diagrams. Send the coupon or a post
card for your copy.

SEND FOR CATALOG

Westinghouse Eleciric & Manufacturing Co.
Dept. 113, Room 2-N—East Pittsburgh, Pa.

Please send free copy of Clulog 43-341 con.
taining complete description of the Universal
Rectox Instrument.

Name ........ teertecsseceseetuncssnsacsannass

Address. . iiiiiiiiiiaaaeiaiaienanna... T 79809

[ 2 T vecea State .. . RC 1-34

;mffﬂfm
Dot f0 HIHIHI."{?T

LOUD SPEAKERS

‘\'Oll\l VL itk ey 14 Io 25 watla
peak capaclly S I
litagm atd 1o
e higher eft
demendabillty
te o F1D usits, |
nun.  weatherproof \\l‘l ll\L-
TONE' trumpets, microphones, ex-
ellers, air columin horns.
Get detalls of Five-Day Free Trial and nformation

on our hew high frequency theatre wnit.

BUD SPEAKER CO.
L fATAREWRG. SR ]

TOLEDD OHIO-U. 5. A
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 ELECTRICAL sooxs -
.an{_qr?ﬂf

A-C-RADIO
TELEVISION

Every Electrical
Subjoct Covered

Here's great news for anybody interested
in Flectricity, BRAND NEW 1933 «h-
tion of Applisd Electricity
brought right down to date with
every NEW  electrical subject
fully covered. 10 big Volunes
and all shipped FREE for ex-
amination,

BIG F|ELD| Big Demand
BlgPOy who under<tand

ele( tricity are urgently

FOR
BEGINNERS
and EXPERTS
QOver 3000 pages
—hundreds of
illustrations —
the most  com-
plete work of
f1s Kkind ever
published.

namos,  mo- needed right now In thousands of
tirs, power Inctustries.  Autos. afrplanes, nia-
statlons,  radi- chlne shops—practically every Indus-

o8, televisjon, ey depends o electricity and men
everythingelec- who know this subjert make blg
trical explained money,  Pleasant, fascinating work,
elearly £0 any- eary to learn and do: learn qulekly
e can o uns with these hooks.  Send connon for

derstand them. a set for FREE examination and
see for yoursell,
A vyear's consulting membershlp in the Y

Aweriean Technieal Society now given

FHEE free to all readers of thts famous Cyclo-
pedia of Electriclty. Many say, “*That’s
worth more than cost of books.

AMERICAN TECHNICAL SOCIETY
Dept. EI26, Dr:xel at 5am St.. Chicago
—— — — — ame e = — — e — — —
AMERICAN TECHNICAL SOGIET ’
Dept, E126, Drexel at 58th St., Chicago
Rend for 10 days' free use, BItANDY NEW 10 volume set
of FElectrical KEngineering. In return for malling this
coupon promptly, send absolutely free cerllficate of niem-
bershlp in the American Technical Swiety entltllng me
to free comeulilng privilege for one year. 1 will l'\) the
tew cents detlvery charges on the books, If T wish I may
felurny thein in 10 days and owe you nothing., but if I
keep them I wlli xeml $2.00 after 10 days, grn $3.00 a
month until the specist sale price of only $20.%0 is paid.
Name oo
Address .
City
Employed by
Adddress

A Qhor( Wave Recriver |I.|l
amlisfies the cr ienl CAIT.
HURA(‘L L

_O
S

DYNE) for r hie DX hunting.
Receiv. stations in every
mnlhnn( within 24 hours on
lheo l"g_s‘l‘l\l‘ INTERNA-

New Short Wave Sensation
For the Amateur or Short.Wave Fan.  Professinnal-Cusrom buill.
(EMPLOYS TUNED R.F. PRESFLECTOR.) 1riple
dramer coile— Inatnntanecus band apreac WL bant oseillator
—FElectron eoupled oscillaror —Phohe jack—3  watt outbut—
Antenna trimmer.  No smagen, hnrmunicn or drifts.
new, low arice for Profeasinnol recen era.  8old direct from
aug Ishorstory with maney-back guarantes.
R hoern- Fana and Amateyrs, you owe it wreelf
FREE Circular describing -nd |llun(rulin |I\e
H)HTAI. l\TLR‘{ATIﬂ\ AL and alwo nur special price viler to

tadio-Cruft Readers
138 K Liberty St.

POSTAL RADIO 33X\ hew 3t

UNIVERSAL BATTERY CONVERTERS

Maximum effieiency for amplifier and public
aldress work or most any device Tequiring
110 A.C. (except radio receivers),  Send
for descriptive Circular. 60 watt-hattery

drain 6v, at 15 amps.
110 Volt Alternating

ot ram Vot L 500 Lo
Storage Batteries Tovi AhyE amps
List $60.00 (Stand-

ard Discounts).
UNIVERSAL MICRO-
PHONE CO., LTD.,
424 Warren Lane,
Inglewood, Cali U.S. A,

nsformers
REWO Np,,, o REBUILT
E .mﬂdn..'Z.:ﬁ:;:::“""‘m'ﬂ%.?ﬁi

iug Lransfarmern Nasures per!nrmnm-a in
faf superiir than the orginal

Bach i of mlu =
tion in \rork mansl inls and_elcotrioal
charactaristics.

pair transformers w L)

intereating hrochure, ' Prmhiston

former Rebuildint Service ™ &ddt-as Dept
PEMBLETON LABDFIATORI!S

921 Parkview Avenue Wwayne, indiana
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A RADIO SCHOOL'S
20th BIRTHDAY

(Continned from paye 401)

and mental enuipment must be analyzed and
directed toward the hranch of radio in which
they will he most likely to do well, Such an
analysis must e made not merely before a
course hns heen written, but must be a con-
tinuous process throughout the life of the
radic school,

The teaching methods empltoyed must keep
pace with both the changes in industry and
changes in =tudent requivements,  Continual
development is the law of leadership, Ab-
stractions and pure theory have little value
in o radio course which must bhe written from
the practical viewpeint, [t must be conerete

and  specilie, rather than vagae and theo-
retical, It must illustrate from experience,

amd set forth praectices amd teehniques which
can he grasped by men attracted to such a
course by personal and highly practical rea-
sons, lirst among which is certainly the de-
sire to carn a liviug,

Many radio schools have sprung into ex-
istence amd continued with varying degrees of
suecess for longer or shorter periods,  Any
which have weathered the changes in the
rivlio amd  economie worlds in recent years
have undoubtedly discovered and followed the
[)I'lll('[|l||‘\ <et forth in thisx article, One of

sehools—and it is not the purpose of
le to etaim that it Ix the ouly school
—affers a very interesting example of coop-

cration among a group of conscientious, capa-
ble  rudio  jnstructors,  thelr stadents and

graduates, and tbe industry they all serve,

Twenty Years Ago

Twenty years ago, in 1914 to bhe exact, an
instruetor in Applicd Elecreleity amd Steam
gineering at the MeKinley Technical High
Nehool in Washington, D, Coo was beseiged by
his students with demands  for information
on the wehy and heow of “wircless”"  Wireless
communication tited t]n- imagination of =o
many yoithy men that Jamex E. Smith, wha
wus this instractor. renlized the short course
in wireless given as purt of the high sclusd
conrse, wis not enongh,. The demads of out-
shders who wanted radio operators’ training
eneonraged him o ro establish a small leeal
school for would-be “hrass pounders,”

The interest shown was o great that to the
surprise of Mr. ¥mith as mneh ax of any oene
else, the =chool had to Dbe enlarged and the
course extended,  Still the dempmd grew, A
second school was opepned in Baltimore be-
cause of the ilemands from the Baltimore

area anid its importance as & =<hipping center,
As interest
swept the country.,
not so
Washington or

in wireless and its possibilities
the cvy arose from many
fortunate as to he able to come ro
Baltimore for thelr training.

Above is a set-up of apparatus for studying
the principle of generation and detection,
made by the student of radio. The three units
are assembled from the parts shown below.

RADIO-CRAFT

The only alternative wis to take the tralning
to those who wanted it, aml Mr, Smith met
the situation when he pioncered the tirst home-
study wireless course, maintaining his resi-
dence school in Washington for local nien and
training all others by correspondence with the
cooperition of Unecle Sam's mailmen,

Wireless had never hefore been tanght by
mail, Claxs-room methods of presentation
would not work, Without 1he advantages of
&tndent (ttestions and a blackboard, it beenme
necessary to evolve o method which would
not require =uch aids=, Nome of the prohleins
involveld in helping men to understand wlen
they were not within earshot, were most per-
plexing. It took patient souly of the make.
up of these men, their background. cnergy,
eduention, junl native intelligence, to make it
possible (o develop a methad of training by
null which would compare with residence
schooi methods.

The Advent of Broadcasting

In 1920, there
field of wireles:

viime a revolution in the
. Maodern hroadensting had its

hnumble beginning and the public began to
think and talk abont “rwdie”™ a colligguianl

reference to raice amd wusic transmission by
radio—"Tvehnival Fiditur),  Sinee hrosudeasting

was bhased upon wirel (cudes telegraphy, it
wis still essentinl for 1he man wishing train-

ing to know “wircles<"" on top of this eame
the urgent demand from cvery divection for
instruction on latilding hrodeast receivers —
receivers which would bring in distant ax well
as local stations,

These were the days of the crystal deteetor
and the one-tube  regenerative receiver,
Liroadeasting was assuming approximately 50
per cent of the importanee of the entire field,
=0 the training was modified to it (he grow-
ingr needs Some people questioned  why a
shonld teach basie radio theory,

irenits, prineiples of  vactiom tubes,
antennas,  reanswmitters,  transformers,  recti-
liers, aml failed (o =ee how all this applied to
et building,  Even though there
qses where it was as difieult to per-

were
<ugde the student of the importanee of these

xubjects as it wax to teach hin, every ¢
tinl feature was maintained as an integrs
part of the cotrse and was compulsory for
sradduantion,

Men who had the ambition to study not
only what they thenght important, but what
their instructor—alvendy o veteran in the
wame—Lkraea they neeiled, are today among
the leaders in the radie industry,  They mas-
tered enough fundamental, basie theory o thar
their development came with the least amount
of effort.  Basie training 1s. today, as it was
then, more important than any ather type of
instruetion,

Mnny readers will reeall those first lieetie
years of radio when all kinds of wake-shift
apparatus had to deo. Trausmitting engineers
were satisfied if they got almost any kind of

1At the left is a complete
layout of the apparatus
supplied to the student,
when he starts his course
in radio. The layout
above, made from the
‘parts shown on the left
is used to illustrate the
principles of detection
and amplification. Many
demonstration layouts are
assembled throughout the
duration of the course.
By actually trying the
experiments as they are
explained the students
get a dependable base
upon which to build
- their knowledge of radio,
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rualo waves into spacc. Listeners were satist
fied with any kind of reeeiver which would
bring magic sounds out of the air, little as
those sounds might resemble the human veice
or real music.

As radio got over its early growing pains
and the demand for good transmission. better
reccivers, better tnbes and  circvuits made
itself felt, the werewdriver. hammer, and xol-
deving-ivon radioman  Jost ground.  Trained
men with an adequate hackground in radio
stepped out jn front and the ruthless elimi-
nation of the unqualified made many a radio-
nan thankful for hix sound, haxic training
and correct methods of instruction.

The “Boom Days” of Radio

From 1920 to 1430, radin steadily threw
off the shackles of inferior equipment and fa-
cilities. Both transmission and reception had
developed methods which appeared. to all huat
far-sighted engineers, to he the acme of per-
fection. Ipvention and =cience are powerful
aids to progress when able men are huilding
an industry : and aliour o another revelu-
tion touk plaev in radio. Without losing any
of the valuable ground gained. the industry
suddenly expamled with almoest explosive force
into a hundred related fields, each with fts
apportunities and problrms= to challenge the
trained radicman ro new suceesses,

Evervone realizes, in some degree, what has
happened and many a  qualitied man has
profited by radio’s vigorous expansion into
talking pictures, P, A, systems, light rontrel
devices, television, alreraft radio, police radio,
<hort-wave radio, bemn transmission, point-
to-point communnication, and many other fields.

No school which hoped to train leaders for
the new  industries dared overleok such far-
reaching changes,  Mr. Smith, now a veteran
of two revelutions. had already incorporated
in hix course many of the new developments,
Long Dbefore his student body realized the
need, he recognized the necessity of modify-
ing the old “how to do 1t gwd “why it works™
method even thoukh it had stood the test of
time. A whole sevies of specialized  courses
was  developod, corresponding  roughly  with
the directions of the expansion in rhe Indus-
try. and including special training in receiver
soevicing amd merchandising, 1%, .\,
talking  picture<, aireeaft  radis, b
marine and peint-to-point  radio  telegraphy,
and television, Even theugh television s, even
at thix writing, <till in it= infaney. there were
ehobugll men inrerested in it. mneb earlier,
from the experimental standpoint and with
the desire to be prepaved for developments,
«a that their pioneering spirit appealed to the
plonering spirit of 1his scheol.

In immediate conjunetion with these novel
and highly =pecialized cour another step
was taken which required even more cournge
and hindsight rather than foresight.  With
the need for specialization, there was the
temptation to overlook the more fundatental,
the controlling need for alsolutely hasic train-

ing. To fultin this need, there was ercated a
fundamental rraining  which ineluded home

laboratory work and which every student. ex.
copt the mast experienesd and highly qualitied,
wis reqnired 1o master hefore advancing to
thi® chosen specialty, Even when the wisdom
‘of thix policy was questioned by ambitious
,:nul sometimes impatient students, it was in-
sisted upon—to he thankfully acknowledyged
faftorwards, Every student has to diseover
for himself that the stronger and decpeer his
efoundation, the bigrer the Luilding he ean
‘raise npon it,

The expansion of radio into allied fields and
applications in other imdustries guickty ahb-
sorbed many zood men from the parvent in-

dustry. Omee the important positions were
filedd, new men desiving to enter had 1o un-

adergo  anprenticeship or its eqrivalent  in
trining,. As it hecame clear that the Lest

pesitions had to be carned by the individual's
own growth in the industey, it also bheeame
evident that a more definite division was heing
minde hetween the zervicing and maintenance
of viarions types of home equipment on the
«ne hand, and the varions forms of communi-
cation on the other hand, Newecomers to the
indnustry were drawn toward one gide or the
ather. Imt once the major choice was maie,
they were faced with the very difficult proh-
lem of equipping themselves not for one
limited branch of the division, hut for, (a) a

Model 663 Volt.Ohmmeter

Model 664 Capacity Meter

Model 665 Apalyser

THESE INSTRUMENTS DO NOT BECOME OBSOLETE

ansn Weston Radio Indrumente are measurers of
fundamental quantities, They have no circuil lim-
itations which cansc carly obsolescence.

The Model 663 tecasures in ohms and provides for
the measurement of all values of resistance as well
as all values of DC current and voltage encountered
in radio servicing.

The Model 664 measures in microfarads and pro-
vides for the measurement of capacity values, AC
voltages and output readings.

%TE STON X

adro Lustruments

The Model 655 measures primarily volts and milli-
amperes and makes all necessary voltage, current and
resirtauce readings in any kind of a radio receiver.

Designed and buill to high Weslon standards, these
inalruments represent a life-time invesiment, Each ean
be mounted in an individual case, or with others of
the Weston Standardized Service Units im a combina-
tion cast. The coupon will bring you complete infor-
mation. Westan Electrical Instrument Corporation, 599
Frelinghuysen Avenue, Newark, N. J.
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WestoN Frrcraicat. INstremeExT Corroration
i 599 Frelinghuysen Ave., Newark, N. J.

! SendBulletinRA Nume..
on Westen Radio

‘ Instruments. Address.
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est tool for radio service, lab or
Has many other uses besides.

you can't afford to be without one.

age to wires.
wire and enclosed in sturdy meta! case.
PERMANENTLY ATTACHED.
adjustment and leaving user’s hands free.
range may be extended
resistors,  Built to last
instructions included.

for years.

Order yours today!

The NEW |IRC Dual Resistance Indicator—the handi-
amateur
Quickly tells the correct value for ANY resistor.
So moderately priced

TWO SCALES permit accurate readings from 100 to
10.000 ohms and 10.000 to 100.000 ohms.
PROVED BALL BEARING CONTACT prevents dam-
Resistance rods are wound with heavy
Slider is
easy
Indicator
indefinitely by adding fixed
Complete, easy

insuring auick,

You'll use it more than &any other tool in your kit

DUAL RESISTANCE
INDICATOR.

CALIBRATED RHEO-
STAT OR VARIABLE
RESISTOR.
CALIBRATED POTEN.
TIOMETER OR YOLT.
AGE DIVIDER.
MEASURING RESIST-
ANCES BY SUBSTITU-
TION METHOD.

5 TEMPORARY STAND-
ARD RESISTOR.

Where 5% accuraey is satis-

use.

M-
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whole group of possible opportunities and ac

RADIO-CRAFT for JANUARY,

When ordering by
mail include 15c¢
postuge and name
vour IRC jobber.

$2.70

Net to trade
($4.50 tist)

factory, may also be used in
place  of expensive resistor
standards and decade boxes.
Descriptive folder free
on request,

INTERNATIONAL RESISTANCE CO.

2100 ARCH STREET

PHILADELPHIA, PA.

In Canada, 74 Wellington Strect W., Toronto, Ount.
A NEW PRODUCT BY THE MAKERS OF FAMOUS IRC RESISTORS

1934

423



/14eMORE MONEY

TRAINING

Home ~stucdy with R 1 A -
lifetiae rcwshershijpn |
large, powetful associnbam
eadio ~ervics men—li

ap to date uy pll
in radiai, t
Rineering, w

1 ln-(-|n ML I
the roal wiry-nakers h
expanding field. Unless yun
this  bigh-type  prefi sseesial
ng you will find it hard to get
of the oorly pnid  tiskeree™

New-Type Set Analyzer Included

As part of RT.A. teuining
minute Set An E)

cliss

y get this up-to-the-
Shooter.  After a

Tew ensy lessinhs me it Tor jmimedlate

ey o king, eting with ald-thiners”  wgibiat
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azsther improveuisot in radia fed liere are ennough
Bels nOW [ serviee that mesl (isgaenl atentiug to ass

sure you good muney ax nn aceepted HRadio-technician,

Start Money-Making Quickly

R.T.A Training is especially ilealgned—and «iven you hy one of
the vatatah cachers of rodio technology i the world—to get

tuble end of +ad: Ir 1a not empty theory,
hat makes 50u o money-muker

steat ponside rne

be at g 1 ot
blow lajags FACTS—untinishmg
depresoan-presd  fodre for you

RADIO TRAINING ASS°N. DF AMERICA,
4813 Ravenswood Av.. Dep't. RC+1, Chicago, Ill.
feand me all the FACTS about R.T

ining |
Radisterhnicians todsy

B 1500000000 006000006060006600 066 00006BBE0ECAEH I
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I ;m-'h'r with information abait the oupartunities ul-llng for I

ADDRESS. ..,

Try this FORMULA

\\VIIEN' you design or huild that new Set Analyzer,
ecade Bax, Bridae. (hinmeter or Fligh Resistance
Voltmeter why not try this FORMULA:
+A +a0

Puwwil
I('

JTY and A equals ACCURACY
N DESIGN and LC equals LOW
N AT then I'WW I i~ siways I"R1GCL-
S Wolr \ll RESISTORM.

RESISTANCE RANGE: .25 Ohm to | Megohm

Wihen Q equals QUA

TYPE “F*

Normal Rat-
ing 1 Watte

Maximum

TYPE “D*
Norual Rat-

ing 3 Watt
Maximum

Length 17 Length 3,
Maximum Maximum
3 Diameter Dinmeter
oy s
Length of length of
Leads 157 Teads 114
Furnished Furnished
with No. IR with No. 18
Tinned innecd
Copoper Copper
Leads. Lends.

Free Booklets and Price List
Precicion Custom Bullt Wire Wound
Reslstors, Mig. by
PRECISION RESISTOR CO.

334 Badger Ave. Newark, N. J,

- TRUMAN RADIOS

are
CUSTOM BUILT
Broadcast, Shortwave and
Auto Radios

Write for dealers prices

TRUMAN RADIO SHOP |
7443 Stewart Ave., Chicago, Il |
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mainte-
as the

tiviiies connected with servicing and
nalice ) or with, th communications,
ease happened to be,

Enter—the Trained Service Man

The Service Man of tomorrow—which meals
Service Man who is being trained today

know o great deal more than standard
servicing praetice.  In oaddition to basic ser-

trnining. teehniqnes available, and a
insight into radio merchandising.
amd reenrd Keeping, he must
Public address
althengh  re-
e un-
television in the

vieing
resikonable
buying, =elling.
nndderstand electronic devices,
systets eall for o a specialized,
Lited Kind of servieing knowledge,
deninble progress made Ty
jast th < means that the folly quali-
tienl Man must have a good insight
into all ; s of this development,

Any training to prepare aoman for o tield
like thix must be highly specialized with re

spect to vicing and maimtenance, A1 the
samve time, iE nnest be ceperalized te inehide
il these and other velated fcing fields,
The educational staff of » institute, in

in the Serviee Man of to-
ise apd realign its fraining
Lo it the major trend outlined above,

The needs of thie radio man attraeted
toward s<ome branehes of 1he commminications
ficld  are chauging—have chansedl radi-
cally as those of the man in the servicing el
of radie, aml a stmilar vealisnment of the
training for these men has bheen accomplished,
First, of conrse, the student of such g conrse
mis=t he sure he will veceive all Governmental
Heen<e qualitications, amd thix phase of the
training inchudes basie theory of trans=mittiug,
practieal transmitters, rraflie haodling, laws
amd regnlations, The radio code and snitabhe
code training apracatus are ineluded, A train-
it whieh here, ignores the npew direc-
tions and expansions of ra commupivations,
however., The educational <taff of the <chool
with which the writer is assacialed has met
the sitnatlon by ineliding, in addion to the
stiuly  of advanced  phases of  transformer
dyvname=electele machinery, storage batteri
sl power <ipply systems, mueh information
of a highly |n.n-l|(-|l fstture on puint-fo-point

its endeavors too
muarrow,. mnst 1

stops

operation. marine and peliee radio. Many in-
teroxting developments Ne ahead in the alr-
eraft field and o complete, detailed stidy of

aireraft which
in communici-

~ o
TNe

vadio in fts applicatio
mirst e a part of any
tlens, is included also,

Radio Training in 1934

The 1054 comrse of instroetion mnst pre-
e o man fto gao inte one or the ather of
these hranehes of radin at the most convenient
point, work up rapidly from the hottan and
move forward in the same or some pelated
bmneh to the higher pesition which will alone
satisfy his ambitlon, Instroction whieh leads
to this cannot stop with mere technieal tri
ing, Instractors should aim to help the sin-
dent hecome o man amoeng men. They moast
eneonrage him to develop a bonsiness-like atri-
tidde 2 show him how to tit into an arcaniza-
tion : and if owning or operating his own bnsi-
hi« nltimate goal, help him to aveid
the pitfalls which wait for the inexperieneed,
Laectures on self-adjustwent forn a parl of
the course,

As oa matter of fact.

neess Js

non-technical problems

comprise a large percentage of those which
an ambitions <tndent must meet gnd - ovep-
come, The heall of any schoad worthy of fhe
name  must  give his personal attention  to
snch problems,  (Mre. Smirth does this per-
somlly. A sowmll eorps of highly trained as-
sistants devate thele entive time to all the

nen-technieal matters whieh may affeet a stu-
dent's progress,

Manuy scem ta have the idea that
=ornd training in a proditable feld s
able only to men who have tnaneial backing.
wlwlu (| nlm-l\ol- point ont that the most

ol

< of a course ke the o
E ticle are the ones who have
had  the tfewest n<l\‘ﬂnlu;:.-,-= te hesin with,
some luving had to lterally earn their way
throngh.  ‘Uhiz didea has been developed by

the special staff coferrod to abeve so that the
beginner with ambition amd eomrage can onrn
enogh to pay for his training if he will ap-
ply him=elf.  Direct Instruction i= given in

making spare-time money  throuzh  metholds
which have been used suceessfully Ly other
stidetits.

RADIOC-CRAFT

Creation of adequate and successful radio
training is not an insignitcant matter, Years
of experjence years of work, must go into it.
no one-man Job, and the staff must be
composcd of men who have heen through the
mill themselves. men who enn faee problems
id who have the luippy faculty of finding the
~olution  for  otheres, U'neeasing  alertness
towiard new trends and developinents is the
price of heing up-to<dnte,  Every possible Dbit
of information beaving on any bhranch of radie
must he  seenred, . stwdied,  weighed,
thought throngh to its effecrs. and then—Dhut
not until then— introdneed  into the proper
place in the course. Nueh Information muse
dovetail inte what has gone befure and jute
what comes alter amd must be o intevestingly,
Icidly stated,

A sehool o de this must maintain a really
conpete | ry of facts, not only the faeis
which appear in K amd magazines, but on
every jtem pablished in cannecrion with every
phase of the subjeet,  ‘Thisx information must
e collected,  classital,  cross-referoneed  aml
filedd tor current aml futare use by the mem-
Lers of the staif.

To sum up. edoeation in a tield which
everywhere horders on ehgineoring tnst itsclt
e cngineercd. DBy Cengieering a conese of
trining” s meant developing and maintain:
ing a course whieh with reqsonnble economies
of time, money. and material will yet tonrn
ot the finest possilile product s the kind of
radioman mast likely to he nsefnl to the in-
dustry amd, therefore. mest likely to make a
personal sucecess of himself,

|
SHORT-CUTS

(Continved from page 4021

The cirenit of this recelver employs a type
id culie in the 101% stage, followed
3 27 detector, with twa stages of
ampliti iom. A 24 rube, when used
st of the 22 pives slightly hetter per-
formance  with tleercpsed  hom, Figure 5
shows the hookup of the first {wo tubes, to-
gether with the changes.  (The Polydyne sot
nsed the same eireuic

Remove the bolts which fasten coils L1 awl
[.2 to the ehassis and separate them to a dis-
tmnee of 23, in, between eenters, holting cach
one zecurely 1o the chassis, Next, wind 2o
firns of Noo 22 eninelal wive over the see
aiddary of the antenna coupler. Conneet this
to Nl gromd in place of the
i whieh i not used, It may
A n the rotor of the con-
denser which the input of the R
e, and =lip it out of wesh a teitle, in order
to obtain a betrer response on the higher
frogquencies,  Readjust the regulating serew
of 1the regeneration condenser to obtain slight
regencration at 600 ke, with the volume con-
trol at maximum.  Where an antenna of 125
fr. o longer i u<ed, a 300 nmf, fixed con-
denser in series with the anrenna post helps
to sharpen the tuning,

Resides improving selectivity, this arratgge-
ment adds a lot of pep on the lower fre-
gheneies, where it is needed most,

Tonse

Transformer Repairs

When the secondpry winding of a trans-
former “shorted”™ and it was impossible o
purehase the correct size. we repaired the wire
Ly removing the wire, nnkinking and streteh-
ing it applying a coat of shellae, eovering
the shellaeed wire with a 1 in. <piral of paper
crepes amdd then applying a coat of shellae on
the paper-coverod wire (Fig, oo,

H.

Laveenr,

WIRE BEARING CRANK

SWIVEL,
1 INCH CREPE
PAPER ON SPOOL.

ig. 6
An easy way to cover wire,
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ULTRA-MODERN
SET ANALYZER

(Continued from page 410y

The voltmeter range is 3 to Lo0p vV, AL,
or DU and the curreut range is 1 to U0
ma.. AL or D,

Simplicity of Operation

One positionsselector switel and one meter-
ringe selector switeh are the main controls,

There arve ne Joose wires 1o plag in or out ;
no guesswork and ne fumdbling,

There are four sockers mounted
panel wlhieh take care of all tubes
uxing any  adaptorsr  uow  available
American market,  Fach socker sepinate
and removable, and may be peplaced with a
composite 4-5-6 prong socket, which would al-
low the instablation of an S or -prong
socket, i and when (if every such tubes are
placed oun the nuirket,

The analyzer eirenit itself is basic: in faet,
thie whoele idea is to 2ot back 1o fhndamentals,

A very important advantase in this analyzer
i< in (he faet that a complete volinge and
current testocan be made ar every prong of
the secket under test. and by mervely shutting
the set off. every prong can be neasured Tor
resistanee from  point to poine within the
riange of 1 ol up to 1 megohm,

Fhis operation would instantly <how the
piatnre of the tronble, that ix. whether ig is an
open circuit or shorted eireuit.

Test Procedure

To make thix point clear, let us tuke one
example: Jet ux assume thar the analyzer
cable is phigged into one of the RS stages.
nsing a 24 type tube, We want to see if this
tihe is getting plate voltage, =0 we set the
position =elector switeh on the 11 oplate or
heater) position, und the meter n selector
switeh cam be =et ar any valne ¢ uloname-
Iy, from & 10 1,000 N, Of conrse, we know
that the 24 tube works with 158 to 250V,
o the plite. so the 250V, position should e
n=sed.

Now. if there ix no plate voltage indleation.
it is due to one of three ns: (1) An
open eirenit (2 a0 short-cirenit s or, (3 a
Inrge overload in some other part of the set.

on the
(without
o the

Is

2o

The next step, thew, is to shut of the
switeh on the sete leave the analyzer plug

where it was and the position switel st at
1l Phen. =et the ACR toswiteh to
RES, after which the b s seleetor
switch ix set to the desived vesistanee range:
high for 1 meg. medium for Od-meg, amd
low for 1,000 ohms,

If there is na readlng whatsoever on the
vhmuteter, it wonld indicite an open voltage
divider section, an open tield or filter chinke,
or a broken wire somewhere in the ebrenit,
thus proving ths the reoulde  jx elsewhere
amd net in the civenit under test.

The thivd indieation is where the olin-
weter reads dead short or pracileally so; in

whirh case the things to look for are shorted
bypass condensers, shoried socket prongs, and
grounded wires,

All of this procednre may scem Jike a long
and tedious job, but actually the whole test
outlined can be performed in a few secoluls,

The ohmmeter cirenit is of the variable
shunt type, which, in the author’= opinicw.
is far snperior to the series resistor and bat-
tery type. 'he servies elreait ohnumeger ze o
adjustinent necds a  lot of  jug when
shifting from ene range to anotln hie shuwr
t¥pe as nsed in this analyzer needs only one
adjustment of the zero serting, and repents on
all ranges, without any forther change. nntil
the hattery weakens,

Tucidentally, the hattery shonld give ahour
one yrear of service, under average operation
couditions,

Control Designations

‘Iliere are seven phush-Dutton switehes in g
row, along the bottoin edge of the panel,
They arve lettered to mateh the ciurrent posi-
tiors on the position  =switch, namely: 17
(platey, Seo (serveen-grid), Kooceathodes | G
teridn, Spo (suppressov-gride, GG ceontrol-
wridy, The button in the center of the row is
marked BV (reversel aud is pressed aniy
when the nieter reading is in reverse (o the
uermal poesition,

current measurements from 1 to 00 ma.
can e obtiined on any one of the sixo ele-
ments of the tbex noew in n=e. For instanee,
if plate current on a 47 tabe Is to e mea-
sured, the position switeh is placed on 1° and
the meter range switeh is set on 30 ma, The
meter will nor read until the 1* tton s
pushed down.

If the tube is drawing wore than 50 ..
yYon auerely move up 1o 100 ma, on the meter
range switeh,  On the other hand, i the
Mate cirrent s lower, the meter range switeh
¢t he shifted down to 25 ma., 10 ma, or even
lower,

The next curerent

measurement on the 47
woitld  be the sereen. which, in this  enase
would correspond  with K (eathade) on the
amlyzer switeh,  Pressing the K button would
show the sereen enevent, "I'he eange, of course,
i= from 1 ma, 10 300, The input geid on the
47 correspomds 1o screen-grid on a 24 e
Thevefore, to read greid enrrent, the analyzer
position switeh k= placed on Se, and the Se
button is pressed for the curvent reading, OfF
conrse, the current on the grid 1= very small.
unless the wrid ix being deiven extremely posi-
tive.,  Thix ix where the 1 ma, range on the
meter is handy.

For testing G-prong mbes, the spme pro-
cednre followed.  The additionil celemeut
iv the snuppressor-grid (Sproand voltage mea-
surements may e made from Sp 1o heater,
eathode aud plate. To rvead Sp ocurrent, the
position switelh s placed on Speoand the covs
respondding Sp button is pressed,

There are hoth small-base and large-base 5-
prong tihes in use in modern sets, Both 1ypes
tit equally well in the speeial socket on the

ix

FEt =8 oy
*

—t 5
‘_2'3"2-—7""1“\—'?433
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Sé. "'%. * 1”

| |5 ®-
Ve ' 3 il i

g _,,},,,'i- —+—11" ..i._-w “}"'n%"‘"f"f’ﬁ"

* UNDER PANEL ONLY.

Fig. 2
The panel layout—some of the holes are drilled only in the under panel as indicated.
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THE TESTER SHOWS I SEE 1T DEOEAS x|
| THIS TUBE LL MW

1S VERY POOR NEWS TUSE

NO LONGER need vou reassure
a skeptical customer as to the worth
of a tube. The position ot the meter
needle on the shaded 2-color scale
tndicates to what degree a tube is
eitlier poor or good. When vou use
the Readrite 419 Tester, you can see
this {or vourself,

This newer and better instrument
is used by both dealers and service
men to check new and old tubes . . .
on the counter or out in the field. It
makes tube testing so simple, so easy,
so quick , ., that anyone can operate
it.  Selling tubes is made easy! lHas
only two selector switches—one for
heater volts and the other ifor the
filament type of tube. No confusion.
No multiplicity of operations

A push button provides two plate
current readings for determining the
conductance and worth of a tube,
The correct tube filament voltages
applicd are: 1%, 2, 2%, 3.3, 5, 6.3,
75, 126 and 25, (Comes in Oak
case.)

YOUR JOBBER CAN
SUPPLY YOU
at the dealer’s net price of $24.00.

See him today.

233 ot rart

READRITE METER WORKS
92 College Ave. Bluffton, Ohio

Send Coupon for Facts

F—_——————— ———— ———
] READRITE METER WORKS !
| 92 Cotlege Avenue, Btuffton, Ohio :
I Gentlemen: l
I Send me catalog oh Readrite Tester No. 419 |
' and comsplete llhe of radio servicing instruinents. I
I A1 1 88 B0A00000080008 0800000808 HE550a06a6a00 8800 I
| Street Address ... oo |
| ety State,.ovovonerenian |

e o ot e e e e
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RADIO/~1934

NO SERVICEMAN DEALER
OR SET BUILDER CAN AFFORD
TOBE WITHOUT THIS BOOK

Send for the most
valuable book in
Radio. Packed
with quality and
value. Lists the
most complete
line of radio re-
placement  parts
for any service re-
quirement.  Fea- |]e®%

tures latest type EGYIET KA TTHS
set-building  kits, MEEE =
test instruments,
Long and Short
Wave Radios,
Sound  Systems,
etc. Write for this
FREE Catalog to-
day!

ALLIED RADIO CORP,,

Dept. D, 833 W. Jackson Blvd.

Chicago, MNlinois.

Please send me FREE your New 1934
Radio Book.

Name ..

Address

STEWART-WARNER

FAGTORY GO-OPERATION

FOR SERVICE MEN

Service meetings will be held all over the
country by special factory radio field engi-
neers, Complete diagram talk on new es
well as old Stewart-Warner circuits will show
you the easy way to secvice Stewatt Warner
radio sets, Secvice manuals on all new Home
and Auto Sets will be given free.

For time and place of meeting, write
Service Department
STEWART-WARNER CORP.
1826 Diversey Parkway - - Chicago

SERVICEMEN!

THE MOST COMPLETE LINE OF CONDENSERS
AND RESISTORS FOR EVERY RADIO USE
Write tor our new 10-page Catalog toider free of charge

COAST TO COART RADIO CORF.

1ns-H wWENT vral §7. HEW VRN, N, T

Be sure to turn to page 438 of this issue an
get full particulars about the NEW 1933
OFFICIAL AUTO-RADIO SERVICE MANUAL

which is now published,
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analyzer punel, The extra element is wired
into the analyzer as G and has its own cur-
rent position and button, bexides 3 voltage
measurement positions, namely : G-il, G-K, and
G-I,

The top cap on all tubes texecept a few spe-
cial tubes) is the control grid, marked ¢'G on
the analyzer.  This circuit ends at a tip-
Jack on the panel and at a metal eap on the
side of the cable plug.  C4Goenrrent ean be
read from the CG position by pressing the
CG button,  Voltage measurements are from
CG to I, ¢4 to K, and C4oto P,

By means of 4 <small copper-oxide rectifier,
AC) measurements may be made.  The main
thing to remember when taking AL, voltage
rendings ix, that the readings are approxi-
mately 80 per cent of the true reading on
voltages above 100, and 70 per cent or a
little less on voltages below 100,

TABLE 1
Plate Ma.

Tube Plate Plate 1Open

Ty Volts Ma, Girid,y
PLAA W 2S00 40 120
2 NS 250 H SO
2 ANT 250 4 1%
21y 250 6 17
6 AT 101 4 9
6B 7 100 10
6 F 7 Triode 100 12
2 A6 Trimde 250 )
LAY 165 filh
22 135 R b
24 A 180 4 &8
26 Il 4 10
prf 180 t 17
30 O 5 7
31 135 8 no
32 1385 1.5 4
33 135 15 20
a4 H i)
35 [0 10
36 N 7
H3 4 15
38 7 27
41 11 4
42 BE 100
43 =0
244 15
45 k)
46 Class A" 0
40 Clpss BT 6
47 25 R4
48 N 100
449 Class 0o 25
49 Class It 180 4
o 450 120
o0 Cliss AT 250 40
Cluss “RY Ratll 14
Triode 250 20
LH0 a0

Pt .5
250 15
Pentode bt} 140
T1-A 180 HI
T5H Triede 100 1
0 100 4
T 100 10

TH Class "RB” 18 .5
K83 Trimde 100 12
8 Pentode 100 10
) Ho i
12-/ wo 5 13
20 Ho i ]
O1-A R i 7
10 425 30 640

(1) No sirnal.
The above tabulation of plate cureent values

may vary in actual practice, doe to cirenit
structure and eirenit constants,
Censtruction
Building and wiring any analyzer ig is-

tinetly not a job to he tackled by a noviee,

The aevuracy of the finished instrumoent de-
pends entively on the tolerancees of the puarts
uxed,  Sinee precision multiplieors and shunts
are vather expensive, a little jidicions snbsti-
tutjon may ce the bullder n few dollars.
The votary switehes and push-hutton switehes
vitne be tmade by the builier,

The panel is made in two pavts, an inner
and an outer pancl, T'he inner panel helds
the sockets, and all monnting serews, efe
while the outer pancl is neatly engraved and
gives the unit a professional appearance, This
also permits changes in the parts and in tlneir
monniing arrangement, without showing any
unsightly, nnused serew holes, ofe, oxinee the
outer panel hides them).

RADIO-CRAFT

List of Parts

One Westen milliameter, model 301, 27 or 30
millivolts, 0-1 ma. range;

Two Jewell 2.deck, 24-point switcehes,
and Sw.2;

Two Jewell small bar handles ;

one 4-deck, S-point switeh, Sw.3 g

Nix push-button switches, Sw.h,
Rw, 8, 8wl 8w, 10

Fight meter shunts 2,5-5-10-25-50-100-250-500
ma,, R1 to RK;

Eight voltage multipliers, 4,950-5,000-15.000-

2,000-50.000  olims  and ,15-meg.-.25-meg.-
Semeg, 1M to RI1G

One DEPIVT, switeh, 8w, 4

Four sockets 4-5-6-7 c¢omb, ;

Six tip-jacks:

e engraved panel, 7 x 13 x 3/16-ins. §

ome bakelite panel, 7 x 13 x 3-in. s

Oue Taurex rectifier with scale-ndjusting re-
sistor, Reet,

Une 100tr ohm rheostat. R22:

e No-Ald analyzer ecable with 4 adaptors.
type 007 WLEA

Five resistors firr ohmmeter, 50, 150,
4,000 and L6000 ohms, R17T 1o N21

Three rolls of hookup wire, colored red,
and hlael

R |

Sw.i, ®w.T,

0,400,

wroen

ome carvying ease to tit completed analyaer
chassis;
oue 415V, bartery, BI;

One 400% ¥V, special battery, 7 X 3% x 6-in,,

2,
®
AUTO RADIO

(Continued from page 407)

partment of the car where it will be in-
vixible,
Final Operations
Une  cable connection is made from the

ridio  chassis to the motorv-gencrator; oue
cithle runs from the radio ¢hassis to the re-
mote control junctlon hox nnd to the speaker
another cable makes connection from the re-
maote control jnnetion hox to the spesiker and
remote conteol jnuetion box to the ammeter
or A hattery conneetion,  The eonden<er
contrel cable is hronght from the remoete con-
trol on the stecving red baek to the ehassis

and a econnection is wmade to the condepser
cialble wheel as explaiued previensly in the
text,  The tone condeol. also shown in Fig.

22, is mounted to The instrument boarvd | con-
nection is made with a cable to the speaker,
When making the instalation. e sure to se-
enrely fasten all the cables o the ear—and
expeeially, great earve should be taken to make
a good ground connection on all the junetions
where the eables come together, and also to
ground all the cable shields connecting one
part to another, {Refer to Page 288 of the
November, 1033 issue of Rammo-Crarr  for
frther details concerning noise elimination
in ante radio Installiations.— tssoe. Lditor)

The acrial installation is best made in the
top of the ear by Hacing a copper seveen in
the top and bringing a shicldid cable down
1o the chassis where a connection is nude by
means of the plug,  If yvon are not very well
aequainted with acrial installations I advise
youu to cheek up on some of the informative
liternanre availuble on such work,  (For in-
stance, the G4 page book, "Automebile LRadio
and Servicineg,” and preceding issues of Ripio-
cearr.—Technieal Editary

If yon adhere to all the specitications as
given in this deseviption when builidling and
installing this radio ser von sorely will have
an aute veddio which witl give you the hest of
re<ults,  considering  selectivity,  sensitivity,

toue gnality, distanee, and tronble-free pere
formanee,

List of Parts
One chassis Noo 16 zange sheet steel, part

No. 1:
tme vhassis box Noo 16 manss sheet steel, part
No. 2
tme chassis X cover
steel, part No, 4
Oone motor-generiator hox No, 16 gange <heet
sfeel, part Ne, 5
Four condenser brachets, part No, 6

No. 16 sheet

mange

for JANUARY, 1934



T
soft rubber,

Two chassis brackets, part No.

One chassis box packiog
No. 8

Two motor-generator box packing strips, part
No. 9;

part

Two motor.renerator box packing strips, part
No. 10

Ome junction box packing, part No, 113

Neven tulwe cuxlion rimgs, part No, 123

Five rubber grommets for 5/16-in, hole, part
No. 133

Two rubber grommets for 7/16-In. hole, part

No. 14;

Two resistor amd condenser mounting brack-
cts, part No, 153

Qne 7-prong socket, part No, 16

e T-prong plug, part No, 173

One antenna coil withh shield ean, part No.
18

One RIS eoll with shield can, part No, 19

One composite LF, oscillator nnit, part No,
208
One LI, coil unit. 1753 ke. part No, 21

Four d-pronyg sockets, parts Nos, 22 and 23
Three G-prong sockets, pavts Nos, 24 and 265

Reven tube shiclds, parts 26, 27 and 28

One  pushi-pull input transformer, part No.
II() .
LD

One 330 mmf, 3-gang vaviable condenser, 8
x 3 shaft. part No. 303

One 002 mf, mica condenser, part No. 313

one 230 muf. mica condenser. parvt No, 52

Three 03 mf. tubular condensers. 200 V., part
No., 33

One S0 mmt,
No. 34

Two double 0.1-mf, condensers, 200 V. part
No, 453

One L02-uf, condenser, 200 V., part No,

tine mf, comndenser, 200 V., part No

One JSemf, condenser, 200 V. part No, 383

One olectrolytic condenser 10 mf., part No, 59

One J15-meg, resistor, part No, 40

Two 1 meg. resistors, 1/3-watt, part No, 41

tubuiar condenser, G0 V,, part

One JSemoeg, vesistor, 1/3-watt, part No. 423
Ome J3-moeg. resistor, 1/3.watt, part No, 433
Ome 500 ohm resistor, 1/73-watt, part No, 443

part No, 453
46 ;
No,

Omne L1-meg, resistor, 1/3-watt,
One 2000 ohm resistor, 1/3-watt, part No,
'l\w 10.000 ohm resistors, 1/3-watt, part

3.000 ohm resistors, 1/3-watt, part No.

230,000 ohm resistor, 1/3-watt, part No.
44

Une 400 ohm resistor, 1/73-watt, part No, 50

One GO0 ohm resistor, 1/3-watt, part No. 513

Nix sereencgrid connectors, part No, 523

One 6 or 8 in, speaker with 4 ohm field, part
No, 533

Rix or elght spark plug snppressors, parts No,
hE N

One distributor suppressor, part No,

Oine tone control knob, part No, 563

One motor-generator, part No, 97

One remote control unit, complete with junc-
junetion box. part No, a8

Ten 8-52 flat-head serews,
Na. o9

Eieht S-32

one

i

3% -in. long, part

round-head, self-tapping screws,

1 -in. long, part No, 60
Eight 1% thread, ronnd-head screws, 1134 ins.
long, complete with nnts and washers, for

part No, 613
round-head screws, part No,

box mounting.
As needed: G-32

[

As needed : 6-32 nuts and lock washers, part
No. 63

One tone corttrol bracket for instrument board
mounting, part No, 64,

One shiclded cable, 2 No, 16 gauge wire, ap-
prox, & ft, long (if motorsgencratir s

monnted in reary, part No.o 65

One shiclded eable (remote control to radio
ot) 3 wires, No. 14 gauge, 8 ft, long, part
No. 66

One shielded cable (ammeter to remote con-
trol junction box) No. 14 wire, 4 ft. long,
part No, 7

One shielded cable (remote contrel junction
hox to speaker) l-wire, No. 16 gauge, 4 ft.
long, part No, 683

One shiclded cable (radio set to speakery 3

wires, 8 ft. long. part No. 703

One tone control eable, 2 wires, No, 18 gauge,
3t long, part No. 71:

One type 37 tube:

Three type 39 tubes;

One type 85 tube

Two type 89 tubes,

RADIO-CRAFT for
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©x| NATIONAL UNION MEANS

Service Men! Dealers!

Act On These Points!

1 EQUIPMENT. Modern testing instruments,
service manuals and shop equipment are
given with National Union tube purchases, The
| wide awake dealer realizes that when he obtains
his equipment in this way, he has both the
guarantec of the manufacturer and the backing
of National Union,
| » * * *
2 PROFIT. The ten cent higher list price of
National Union tubes enables the service
man to make the highest margin of profit on

his tube sales.

3 STANDARD PRICES. National Union tubes
are sold everywhere at full list price so the

service man need not fear ill-will of customers

who might otherwise see the tubes in “cut

price” stores.

4 QUALITY. Strict adhierence to closer manu-
facturing limits is responsible for the con-

sistent superiority of Nation Union tubes. They

are fully guaranteed. Continued customer satis-

faction is assured.

5

* * *

* * *

SERVICE AIDS. For more than three years
National Union has specialized in service

aids. These valuable aids available at no cost
| cannot be duphcated from any other single
source, livery National Unicn service ontlet can

[ testify to what this has meant to him in better
| service work and more profit.

No Other Resistor

Has These Features:

| HORE THAN RADIOTUBES

I
FREE! Although subject to withdrawal without
notice, the items listed helow are given free

with National Union tube purchases, Small
deposit on some items. What do you need?

Supreme No, 333 Analyzer

Hickok Simplex Tester

Service Manuals—Aute Manual
Triplett Oscillator and Output Meter
Triplett Tube Tester

OTHERS SAY: “. .. Found National Union
tubes have stood up with all tests and require-
ments as advertised,”
National Union Jobber Stocks Are Complete.
National Union Tubes Are Sold by
Maore Servicemen Than Any Other Make.

Nationa] Union Radio Corporation of N. Y.
400 Madison Avenue RC-13
New York, N, Y,

Send me details about your offer for:

Name

SITEEE oivuinricosesirsioseattoarsarsacses

The Most

Adaptable
Radio

RESISTOR

NANNANANANANNNS

0 — Larger wire and patented air-cooling mean long life.
' 2 — Double spiral winding insures better electrical contact.
1 3 — Sliding Clips permit accurate voltage adjustments.
| 4 — 1,000 volt insulation and fibre protective guard.

Al Standard Sizes.

FREE @

Write Dept. RC-1  for
Catalog and Vest-Pocket
Volnme Control  Guide.

o)

TE Wnrlohk 8i.

ELEC

Fle s Winr

'IRA.i)

1934

The Most .\claplallle
Replacement

VOLUME
CONTROL

Standard covers instantly
mterchangeable with power-switch
assembly. Long, easily-cut ALUMI-
NUM shaits. Only five types will
service 799 receiver models.

A
;
;
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SERVICEMEN...

Is 0ld Man Procrastination holding you back? Are
you ohly WAITING for things to gel beller—or are
you hard at work MAKING them better?

“Practienl Mechanics of Nadio Servive Is a NEW
sastem that will be of anteld belb e ANY servieeman
who is willing to invest $10 and a Mittle thme in fnane-
ing IS FI'TURE. Prepared by ¥, L. \prulu‘rr;
\cominent seevice engineer, 10 1s (he MONT HELPFUL
ban ever offercd—a time-saving, saving post
graduate digest fur the active serviceman.

Evers new develupment— every mudern method
and Iype of servicing bs detailed.  Besides com-
plete, casy deserlptions of practie Wy every intd-
orn means of Net Testing, Repalring, Parts Test-
ing and Trouble Shooting, there is a speclal ~ece
tion tuhes and another making, mmlerniz.
i and nsin rrs. Al f14, 0t is 2
Han you ean't aferd 1o e

Write for details. Don™t foliow!
competition follow you!

F. L. SPRAYBERRY

132 Bryant St.,, N. W, Washingten. 0. C,

F. L- SPRAYBERRY 132 Bryant St., N.W.

WASHINGTON, D. C.

Please tnsh—I"REE—congidete details of Traelieal
Mechapies  uof  Radle Selviee’ jour new  advanced
training ~¥:tem for wodern senfcermen.

Meke

Nume

Addresss

WANTED !

Jobberss . Mail Ordcr Houses and Representatives

Territories

TWO "FAST MOVERS

3 ety
Freo Edue Cone und Voice And—Field Coils lor all
Coil Assemblies Dynamic Speakers
Wo also Manufacture Various Types of
Magnetic Speakers
We can Supply and Remedy Your Speaker Needs.
Speaker Mftrs, Since 1921

LEOTONE RADIO CO., 63 Dey St.MewYork,N.Y.

12,300 M!le recention rec- $ l
Gets  forclgn brnmh asls,
with clear instruetlons te puild 1hils
$4.75
Send $1.00,  Ralance C.0.D. ]
XNOT sn attachment] A REAL, complete, all-lrare rel.el\'er.
G.
HEADQUARTERS for
and SAVE - BIG-MUNEY" |

ord eemhllsbedl Tunes
pollee ealls,  atrplanes.  amateurs, ete,
remarkable 2 tube receiver........ ]
tion Guarameed! NOT a toy
Harrison Radio Co.. Dopt. RI, 142 Liberty St., N.
A busuCADDRESS AL Fcs
S COAST TO COAST RADID CORP.

World-WideTwoﬂbeShnrtWaveReceiver
fram 15 1o Meters,
DIRECT! Comblete KIT (no dreiillng)
Iny ¢ell or AC model.
Sallsfac-
JH.F?'DFFT#EPJE'IJ!
Deal DIRECT with Manufacturers.| |
ind. W WENT ik BT.; HE®™ TORE,N. ¥

MAKING TRANSFORMERS

(Centinwed from page 409)

low-impedance circuits are *pi”

used in
wound.

The reader would undoubtedly be interested
in the more practical transformer construc-
tion such as could be used in building up
special units to improve upon the quality of
amplifying equipment already at band or to
repair burned out units, It is encouraging
to know that with reasanable care and with
the use of standard grades of core material,
transformers can be built with a response
curve eossentially tlat from 30 to 8,000 cycles
(which response is as good as many trans-
mitting stations can boast of at the preseat
timey.

First, it is very strongly recomiended
that the reader not try to make bis own core,
but purchase it from a reliable manufacturer.
Thion laminations should be specitied, prefer-
ably No. 29 gauge. ‘'I'hese are stamped out
witlt  sharp dies and  are annealed  after-
wards to rctain a high degree of permeabil-
ity, Such core material js obtainable in
varfous sizes from a number of relable
buuses, and it can he purchased at very rea-
sonable prices. These laminations can be
obtained in cither the butt joint or the lap
juint type and for casy construction the lap
or interlcaved joint is the most simple te
build up and mount. Inasmunch as it Is of
paramount importance to have a high-grade
core material, it is not aedrisabie to use old
corca untess they are known to be of high
quality.

Winding Considerations

Now we are roady to prepare the wind-
ings. If the unit is to carry D.C. through its
winding (this is not recommended except
when push-pull amplification Is used where
the effects of the currents neutralize eaeh
other) the wire must be large enough to carry
the current without heatlng.,  Altow approxi-
mately 1300 can. ceirenlur mils) per am-
pere; the correct size can be ascertained by
looking up the wire size in a wire table. (See
RADIO-CRAFT  refcrences, below.—Techaical
Lditer). In windings where no 1.0, flows the
wire can be very small-—from No. 36 to No.
40 gauge. For practical construction it is
advisahle to use single sections on both the
primary and secondiry windings except where
the transformer works into a very high im-
pedance, and ia that case the high impedance
winding can be wound in two sections.
Double cotton cavered (D,C.C.) wire should
be used on all windings except those designed
to work into very low impedances such ax the
voice coil of dynamic speakers, in which case
piain enameled wire is satisfactory. Refore
the windings can be made, the dimensions of
the core must be known.

Trim a soft wood block to the size of the
core upon which the windings are to be
placed and cut to a length such that it can
be mounted conveniently in a lathe or a wind-
ing jiz., Then wax the block with beeswax
or paraffin so that the finished winding can
be slid off without causing damage to the
windings, We are now ready to begin the

| construction proper.

¢ut a thin piece of cardboard to the cor-
rect winding width, allowing 1/16-in, clear-
ance between the gldes of the core and the
finished winding. Wrap the cardboard around
the windiug block and cut to a length such

TABLE II (Average Design Factors of a

that the ends lap 3 -in., then glue the ends
of the lap to hold them in place. This not
only provides a substantial base for the wind-
ing but also prevents injury to the insulation
while the core is being built up within the
winding. Wrap the cardboard with thin em-
pire cloth or heavy waxed paper. This can
be held in place until the winding is started.
Cut a narrow strip of friction tape about
t5.in. long and lay it lengthwise on the coil
form at tbe end where the winding is to
start and in such a position that the first
turn comes in the center of the strip.

Wind two or three turns and then pull the
free end of the tape lack tightly over tbe
turns and continue winding over the tapr,
This binds the first few tourns and prevents
the windings from slipping. ‘The same pro-
cedure Is used at the end of each layer of
thie winding. In the event that the windiuy
has to be tapped, the turns-per-layer and the
total number of turns can be varied slightly
%0 that the taps will come from the outside
turns.  When the primary ix completed, it is
wrapped with two or three layers of waxed
paper and then the sccondayy can be wound
on it in the same mauner as the primary.

When a static shield is desired, a strip of
the thinnest copper obtainable. cut to a width
sHelhitly less than the width of the windings,
is used. It is cut to a length such that the
ends lap % -in. IMluce a picee of cmpire cloth
or Its equivalent Ucticocn the lappcd cnds sy
that wuder no condition 1will contaet be made
betirecn the tiro cids {which would cause a
short-circunited turni.,  Betore this shiecld is
put in place, a small wire or strip can be
soldered to it enabliug it to he grounded to
the case.  With the statle =hield in place,
wiund about two more layers of wixed paper
around it te jnsulate the secondary winding
from the grounded shicld, The winding op-
eration ¢an then be coutinued.

When the windings are completed they
should he well wrapped with tape to keep
them in place. The coil should now be im-
pregnated to drive out all the moisture. Thls
is done by hoiling ~lowly for approximatel:
15 minutes in heeswax with a small amoun:
of resin added.

Assembling the Transformer

The unit is now ready to be assembled.
Build up the core on the cail. using great
cure not to cut into the wiuding with the
sharp edges of the laminations. If the care
is to be bolted together, smull brass lhoits
shonld be nsed. Several methods of mounting
AL travslforimers are olso showne oo very
simple and effective method of mounting—not
illustrated—Is to place the unit in a metal
case and seal it with a hat resin compound.)

Inasmuch as the theory of transformer de-
sign has been caveret in earlier issues of
Rapio-CraFT ('The Design of Iower Trans
farmers,” by C. W. Palmer, Sept. 1931, page
166 ; “The Theory and Construction of Vol
ume  Controls, Line TFilters and Matchinge
Transformers,” by Henry Levy, Part 1, May
1932, page 660, and Part 11, June 1932, page
27 —"Terhnical Edilory it will be reviewed
only enough to recall the fmpartant faetors.

The impedance ratio of windings raries, as
the square of the number af turns; therefore,
if a transformer s to match two impedances,
the turns ratino of the unit will be the square-
root of the impedance ratio. The impedance
of a winding varies directly with the «ross
sectional core area. Now, knowing the abo -

Series of Standard A.F. Transformers)

impedance Primary Secondary | Core Nize Wire
Purpose atio Turos Turns | (X-Seetion) Size \ Nutes
Single 2A3 to 10 ohms. . .| 2,500/1 1,580 100 1.25 8q. in. | No. 33 D.C.C. ) l'.\rulltl feed with 30-i
P.-P, 243’5 to 10 Ohms...| 5.000/1 2.236 C.T. 100 1.25 8q. in. | No. 32 D.C". (88 ! W m-l prl fn two section:
I.-P', 203's to 4,000 ohms| 5,000/4,000 | 2,236 C.T. | 2,000 1.25 8q. in. i No, 32 DLC. | Wind pri. in two seetions.
Sinzle 250 to 10 ohms,...| 4.350/10 2,085 100 ‘ 1.25 s, in. | No. 32 D.CLC. l‘ar':‘xlll(‘\l feed with 40-L:.
chol C.
P.-P, "’50 s to 10 ohms. ..| 17.400/10 4.170 C.T. 100 | 2 D. (‘ (‘ “md prl In two sections.
'3 to 500 ohina. .| 17.400,/500 4170 C.T, 07 .1 Wind pri. In two sections,
p..P. 458 to 10 ohms. 19,400 /10 4.750 C.T. 111 - Wind pri. fn two sectione.
I'.-P. 45's to 4.000 ohmas.. 18,400/4,000 @ 4,750 C.T. | 2220 A \\ ind pri. in two seetlon-
200 ohms to 50,000 ohm
Grid 200 ‘50.000 500 7,900
500 500 886 836
200 ohma to ’00 ohma.... 200/200 560 560
| 500 chms ta P.-1". 15, 000
ohm Grids .. .. . 200/60.000 796 8,650 C,T. | 1 8q. In. No. 36 D.OC. Wind see. In two seetione.
Type 56 to (irid ., .| 25.000/100.600| 5.500 11,200 1 8q. in, No. 33 D.C.C. Wind pec. in two sectione.
| b 56 to Db, Grids.. 75.000/100.000 9.750 C.T. | 11,200 C.T. | 1 sq. in. ! No. 3% DL Wind hath pri. and see. i
| | twn sections.
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retationship, if we have a base to work frow,
any type of unit can be easily designed, The
base from which to figure is as follows:

A unit designed to work into a 5,000 ohm
load and having a cross-sectional core area
of 1 8q. in. has 2,500 turns. 13y adopting this
as a base for good design when using a high
grade of steel we can easily calculate the
number of turns for other units.

For example, if a transformer is to match
the output of two 2A3's in push-pull to the
10 obm voice coil of a dynamic speaker, and
if these two tubes are to work into an 8,000
ohm load, we know that the turns ratio of the

ERTT)
transformers must be \/——-0—- or 28.3. Now,
1

in order to have the proper number of turns,
we must interpolate from our base values.

R,000
The primary turns are d R ——

2,170 turns.
112 turns.

The core areas of transformers to be used
in low-level circuits with no N.C. in their
windings can employ a core arca of from
&,-sq. in, to 1 sq. in., while output units or
transformers haviog D.C. towing in their
windings should range from 1 =q. in. to ap-
proximately 1% sq. in. cross-section. By
using care and discretion, transformers hav-
ing very good frequency characteristics will
be produced.

The next article will cover class 13 and A!?
(A prime, or AAA) transformer construction.

INTERNATIONAL
RADIO REVIEW

(Continned from pauc 397)
to which the speaker is mounted. These two
pieces are I3 and “A" respectively,

Froin the sceond board cut, in a similar
manner, sections “D, I, and F." PFrom the
third celotex hoard. cut *G, Il and J" and
from the fourth, cut sections “K, 1, M, N,
', Q and R, The sizes of the rings to be
cut and the assembly will be obvious from
the illustratlon.

1t is clanimed that the results obtained with
thls arrangenient are noticeably superior to
the ordinary baffle, especinlly on low tones.

x 2,500 or
5,000
Thus, the secondary should have

CAPACITY-COUPLED IF. COILS

OR  the experintenter, there §s nn more

convenient method of coupling the tubes of
an L.I°. amplitier than the *‘top-end eapacity”
system. states the author of a system de-
scribed in a recent issue of WineLess WonLb,
London, England; we are reprinting the datu
for our readers.

As compared with methods which require
adjustment of the positions of the coils, it
presents no mechanical difticulties, and is
therefore especially suitable for amateur con-
struction. Practically speaking. the omly (titi-
culties that are likely to arise are those
brought about hy imperfeet shielding and
excessive minimum coupling. It is therefore
necessary to make sure that the coils used
are properly shielded in individual shield cans
and that the coupling condenser has a suit-
ably low minimum capacity,

Although thls system of coupling is used
in I'.R.}, circuits. it is not generally reatized
that it ix cqually applicable to coupling in the
LI, civeuits of superheterodyne receivers. As
compared with the usual method, the cnpacity
coupled method is eaxier to adjust and is
certainly more suitable for experimenters who
like to “‘roll their own.”

A capacity coupled lilter s shown In i
3. For the coupling condenser, C2, a semi-
variable unit of H0 mmf, will be large epough.
The remaining wvalues depend upon the indi-
vidual circuit rcquirements and will be found
quite normal.

A PENTODE SERVICE OSCILLATOR

REUCENT fssne of WIRELEss WonrLp, Lon-
don, England, contalned the cireuit datan
for constructing a& service oscillator using a
pentode tube as the source of oscillations.

RADIO-CRAFT
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The multi-clectrode tube is particularly |
useful as an oscillator. In this particular
unit, the outpnt is modulated at a suitable ‘
audio frequency by periodie charging and dis-
charging of the grid condenser, and In this
respect it is comparable with the “squegier”
oscillator  (described  in, for instance, the
August, 1932 issue of Rapro-Crarr, page 90.
—Technical Edityry, but it is infinitely more
stable amd certain in operation.

Almost any battery operated pentode will
oscillate with only three or four volts on the
pliate and suppressor-grid: an ordinary “C"
battery or flashlight hattery will serve gs the
"B osupply. The values of the parts ave
shown in the dingram, Fir, 4. but  these
values may be changed to suit the individual
tube.  Changing the value of the grid resistor
or condenser will change the freguency of the
modulations,

UNIFORM-IMPEDANCE DYNAMIC
SPEAKER

O1’ really fine quality amd reproduction of

voice and music, it has been the general
practice, up to this time, to use several
speaker units, designed for particular fre-
quency bands and to use band filter systems
to diseriminale between the freguencies ape
plied to individual speakers, Dy correet at-
tenuation and accentuntion of the currents
supplicd to the varions speakers, virtnally
flat response over the entire audio spectrum
is possible.

In a recent issue of WIRELESS WouLb,
London, Englind, a system which will supply
equivalent results with a slugle speaker unit
wias deseribed,

The moving coil speaker of normal design
consists of a cobl of wire moving in o strong
magnetic flield and a cone dinphragm which
imparts the coil vibrations to the surround-
ing air, At low frequeneies this coil moves
ay a piston bhut at high frequencles the me-
chanical impedanece jy so large that consider-
able power must be expended to wmove it, At
the satne time, the clectrical impedance of
the voice coil which is made up of inductanee
and resistance, iner es with frequeney so
that above 1,000 cycles, the speaker load ne
longer matches that of the power tube,

In order to achieve unifurm mechanleal
and electricai hupedance over the awlio rauge,
the speech coil in the new speaker fs divided
into two sections as indicated in Fig, 5, The
two scections are coupled mechanically by a
“erimp” in the paper coil form. This crimp
functions as a compliance (or flexible
coupling—it is the mechanienl analogy of
condenser—. Issoriate Edifory,  The section
of the ¢oil remote from the junction with
the diaphragm is shunted by a condenser, ¢,
which bypasses the current from this section
above 1,000 eycles, At the same time, the
compliance i3 adjusted so that the shunted
sectlon of the coil remnins stationary at fre-
quencies above 1,000 eyeles, Thus only part
of the voil is in uwse, which reduces the im-
pedance at high frequencles,

Laboratory tests have shown that the re-
sponse is practically uniform to 10,000 cycles,
as compared with an average cut-off at 5,000
cycles in the average dynamic unit.

PERMEABILITY TUNING

iTE introduction of several types of iron-

core ILE, coils has ereated considerable in-
terest among Fnglish set constructors.  (Sce
the article, “I'vrmeability Tuning,” by R, D,
Washhurne, in the November, 1931 issne of
Rapro-Cnare, page 271.—Technical Editor).
According to a recent article in AMMarEUR
WiRELESS, London, England, there is avail-
able on the Uritish market a new tuning coil

(3w 1,243 ane Gancep)

Fig. &
An English permeability tuned receiver.
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of Servicing facts
and Short-cuts |

Here’s a new free booklet every ser-
vice man will find invaluable! Con-
tains practical information and servic-
ing tips that service men all over the
country have sent to us. Shows how
to solve many tough problems . . .
saves you time and money!

Mail the coupon today and get your
copy. We’ll also put your name on
the mailing list for Sylvania’s free
monthly Service Bulletin. It gives
additional service tips each month . . .
and tells how you can earn free tubes
for your own suggestions!

HYGRADE SYLVANIA
CORPORATION

FACTORIES MAKERS OF
Emporium, Pa. Sylvania Tubes
St. Marys, Pa. Hygrade Lamps

Salem, Mass.
Clifien, N. J. Electronic Devices

us.

WE DO QUR PART

THE SET-TESTED RADIO TUBE

Hygrade Sylvania Corporation B-6 [

Emporium, Penna.

Please send me your free hooklet “Service |
Hints” and your free monthly Service Bui- |
letin. |
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Address
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| a buzz will be lcard in the phone.

which is tuned by moving the iron core, thus
climinating the usual tuning condenser.

We bave known for many years that as
soon as a piece of iron is placed inside the
magnetic field of a coil, the inductance rises.
However, it has only been recently that sev-
eral new fron cores, for use in high-fre-
quency cirenits, have been developed. (Such
cores consist of finely divided particles of a
special grade of iron, all very carcfully in-
sulated from one another and molded to
form a solid core material.)

This means that we can now vary the
wavelength by means of an iron core moving
in and out of the tuning coil, without the
logsses that previously prevented this system
being applied to high-froquency cireuits,

The real advantage, apart from the prac-
tical eliminating of the tuning condcnser, is
twofold : first, it hecomes possible to reduce
the number of turns in the coil, and thus
cut down the high-frequency resistance; sec-
ond, the coll has a constant efficiency at ail
wavelengths in each wave-band.

A two-tube set, the circuit of which fis
shown in Fig. 6, was constructed to test this
new coll, experimentally ; two types of colls
are shown as I.1, I.2. The loudspeaker con-
nects at .8, In order to cover bhoth wave.
hands, some form of switching was needed.
The circuit shows a special switch, Sw.1,
Sw.2, for sclecting the wavelength range;
and another Sw.3}, for cutting out part of
the rexeneration on long waves. The results
obtained with this set were superior to the
usual two tube set, hoth in scositivity and
selectivity over the entire wave-band. (Euro-
pean sets are ordinarily made to cover two
wave-band$ as some of thelr Dbroadcasters
operate on wavelengths above the ordinary,
of 200- to  S50-meter  hroadeast  band.
{xgociate Editor).

A RADIO "GROWLER"

{Continued from page 399)

Locating Concealed Wire or Pipe

Move the search coll about until the maxi.
mum volume point is found. The return cir-
cuit must jot he near the conductor to be
focated. The distance from conductor to
search coil is vather limited. (I'ig, 4—15.)

Alternative for medium- or high-resistance
lines or eircuits.—The resistance of the cir-
cuit must be high enough to prevent shorting
the buzzer. This method shown in Fig, 4—
16, often gives more volume and greater dis-
tance than test No. 15,

Locating One of a Number of
Insulated Conductors

Separate the wires of the cable and test
one at a time with the search coil. When the
search coil i3 ciose to the required conductor,
(Fig.
4—17.)

Alternative,—Use the method itlustrated in
Fig. 4—18 for medinm- or high-resistance cir-
cuits, If necessary use method No. 12 to
find the ends. When the search coil is close
to the conductors, a buzz will be heard in
the phone.

Alternative,—1Ts¢  the method shown in
Fig. 4—19 and Fig. 4—26¢ when no ground re-
turn is available, 1f necessary, pick a pair
by method No. 13 or 14, Loeecate them at the
search pelnt with the search coil and tag or
mark them.

Vsing these as return wires, locate other
wires with the search coil.  Using one of the
other wires ax the return lead, the pair may
he separated and each isolated,  Single wires
are often  distinguishable from pairs by a
louder buzz.

Locating Grounded Point on a Wire

Move the search coll along the couductor;
when the grounded point is passed. the buzz
stops. The test is not practical where the
return is through a metal sheath. Fig 4—
21.)

Alternative.—T1UIse this method (Fig, 4—22)
for medium- or high-resistance cirenits, When
passing the grounded point, the huzz stops,

| This test ix not practical where the return is
| through a meital sheath,

RADIO-CRAFT

Locating Short-Circuit

TUse method 23 if a short is found to he
present by test No. 1, Separate the wires a
short distance and test with the search coil.
Upon passing the shorted point, the buzz
stops.

Alternative,—Use the method shown in
Fig, 4—24 for medium- or high-resistance
shorts, found hy No. 1 or 2, Neparate the
wires a short distance and test with the
search coil. The buzz stops when the shorted
point is passed.

Radio-Frequency Generator

Try the “unilateral” connection of the buz-
zer to cach side of the wavemeter, C1, L1. as
shown in Fig, 4—25. ‘The tone is not the
mechanical sound of the buzzer, but has the
frequeney of the spark at the contacts.

Alternative.—Use three to eight turns, 1.2,
close to wavemeter coil as shown in Flg, 4—
26. Many arrangements using cofls and con-
densers and connected to different terwminals
on the buzzer are possible,

Signal System

Telegraph ¢communication can be carried on
with the apparatus as shown in Fig., 4-—27.
A sccond wire may be used in place of the
ground connection, G ; if the buzzer (or buz-
zers) stops wlhen both keys are closed, reverse
the line wires at one end.

Alternative.—When the buzzer will not
operate through the double line, or line and
ground, the method shown in Fig, 4—28 will
work, A sccond wire may be used in place
of a "ground return.”

In tests Nos. 27 and 28 use duplicate equip-
ment at both ends of the line.

Special Considerations

In any of the tests descrihed above where
connections are made to terminals 1 and 3
of the buzzer, as in tests 1, 3, 5, 6, 8, 11, ote,,
the resistance of the cirenit must not be too
high, or the buzzer will nat operate, The
critical vahlie for this resistance varfes with
different buzzers, tlu buzzer adjustment, and
the number of cells used to supply the power,

In any of the tests where terminals 1 and
2 are connected together, ik power is taken
from terminals 1 and 2, us in tests 7, 12, 14,
16, 18, ete., the resistance of the cirenit must
not be too loie, or the buzzer witl be shorted ;
this will either entirety stop its operation, or
shorten the life of the buzzer contacts and
batteries,

The scarch plates or magnetic collector are
suilable for tests 15, 16, and sometimes 21
and 22; and increase the pick-up distance. A
double head-set will also help.  The buzzer
should cither he located some distance away
from the operator, or wrapped up to silence
it. w0 that it will not interfere with listeninz.
Its range should be sufficient to locate wires
in average walls or ceilings. My set will do
considerably more, locating a wire several
inches beyond the “far side” of an ordinary
wall,

In all tests where the search coil 13 used,
the conductor cannot be in a pipe or BX
cable, since iron acts as a magnetic <hicld.
Often. however. the pipe or BX itself may be
used ar a conductor, and located. The search
coil will alko register on the return conduc-
with the other conductor, the magnetic fields
of each will batance out, piving no indiea-
tor. If the return is very close or twisted
tions.

Addendum

('The author’s article ends at this point, it
the following information is added Ly the edi-
tors to clarify points which might confuse
the less techinieal veader wha is interested in
constructing one of these units,

The huzzer which is mentioned thronghout
the sequence of the tests was mounted on a
small bakelite dise (about 3/16-ip, thicky on
which were also mounted the three small
binding posts (made from the terminals of
No, 6 dry ecelis) marked 1, 2 and 3 in Fig.
and in the tests {llustrated in Fig. 4. This
disxe, which may he made from anpy insulating
material such as bhakelite. hawl  rubler or
wood, is cut the same diameter (1 0/16 ins.
in this particular unit) as the flashlight inte
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which it is inserted. As explained hefore, a
notch about 14-in, wide is cut in the edge of
this dise and the circumference of the Hash-
light case (at the “reflector end”) is sawed
to leave a tiange of similar dimensions, This
flinge and noteh prevent the huzzer from
turning, so that the contacts will always be
in the correct position,

As shown in Fig, 1, binding post No. 1
conneets to the ontside of the huzzer winding,
Contaet No. 2 connects te the inside of the
buzzer winding and also to one of the vibra-
tor contacts,  The other vibrator contact s
connected hy a wire to a hrass angle, mounted
on the insulated hase of the hnzzer, in such
a way that it makes contaet with the central
(positive) terminal of one of the two flaxh-
light cells,

Terminal No. 3 on the buzzer mounting
connects to a brass spring shown in Fig, ¢,
about Z-in, long and 3/16-in, wide, which
extends along the side of the buzzer winding
and makes coptaet with the “switeh spring™
in the flushlight, «This “swlich spring™ nor-
mally contacts the metal reflector and lens-
retiaining ringy This is shown schematicenlty
in . 1. The details of this construction. of
course, depemd upon the buzzer used and it is
onty neecessary to foitow the wiring shown in
Fig. 1 in order to obtain the corrveet action,

In tests 15 to 24 inchisive Mg, 4 the
seareh coil 18 aseds 'Fhis eoil is shown at the
right of Fig, B and details are illastrated in
I, 2. The action of these tests depends
upen the presence of a magnetic field aronnd
any wire or conductor In which alternating
or Huctuating current is flowing.  tn the tests
mentioned  above, the Dbuzzer is connected
throngh the wiring system in question  to
gtound, and when 1t is used correctly. the
Lmzzer works continnously, "I'iis sets up the
magnetic  ficld  which is picked up in the
seareh coil and  transmitted to the phone.
When the scarch eoil s hronght close to the
wire carrying the lazzer signal, the somud in
the phene inereases in amplitude.  This is
the basis upon which alt the tests with the
search  coil depend. ‘The iron search coil
plates  desxeribed, and  illustrated in Fig, 3,
merely  inerease  the  effective area of the
“poles™ of the <earch coil to make the latter
nnlt more sensitive,  When the search coil
unit (made as per Mg, 1) has been completely
taped and  varnished it will just plunk”

snigly between the two, shinrt, vertical wings |

on the search coil plates: the coil cores should
butt onto the faces of the two plates.

In tests Nos. 21 to 24 inclisive in which
the search eofl is used to locate a “ground”
or “short.” the buzz stops when the search
eoit  approaches  the grounded point;  the
sonmd censes heenuse. at this point, the sig-
nals from the buzzer naturally ave at gronnd
potential and for this reason they cannot be
pleked up in the search coll aud plone,
Lditers)

*'Clean and balance the set.”
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The NIEKEW Ulira-Deluxe
LINCOLN

REVOLUTIONARY IN EVERY FEATURE

From Antenna to Output
Single or Double Audio System with New
Lincoln-Hutter Diffusing Columns

Write for complete details Lincoln Radio Corporation
before placing your order 2222 Diversey Avenue
for any other receiver. Chicago, 111

One Year's Guarantee Against Obsolescence

Edco Tube Tester s3

Tests All 4-, 5-, 6- and Dual 7-Prong Tubes
It’s Outstanding Characteristics Are:
@ DIRECT ENGLISH READING

@ 4 Sockets @ 3 Selectors

@ Short Test @ Cathode Heater Leakage
@ Gas Test @ Emission Test

@ Tests 2nd Plate @ Tests 2nd Diode

@ Line voltage adjustment on 1000 ohms per volt, copper
oxide A. C. Meter.

@ Beautiful veri-chromed bakelite panel. Mounted in hand-:
some carrying case. Dim., 8/2" wide, 12" long, 5" deep.

LITERATURE SENT UPON REQUEST

Equlpment Desngn Co. . Hot Springs, Ark.
ULTRA MODERN SET ANALYZER

The finest—most handy analyzer that can be
built. Simple to operate with accuracy. De-
signed by C. Sicuranza.

PARTS, CARRYING
KlT CASE & BLUEPRINT 559.50
KIT  assevsien  $62.50
ANALYZER ASSEMBLED &
WIRED §77.50
You can work faster with this Ulira Modern
Analyzer and accomplish more practical work.
SEND FOR BOOKLET
JORDAN RADIO MFG. CO,

Makers of Fine Instruments
30 MYRTLE AVE. BROOKLYN, N. Y.
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SERVICEMEN . . . .
Why be handi d with an lent analyzer when In
two hours you can easily modernize it wilh one of these
Kits and a pair of composite sockets! Directions and
diagrams included with all outfits
Here is the professional model.
1*sed on the Fatest Weaton-Jewell,
Hickok, Nupreme, cle. [¢312rs.
1 you want the beat Bet this Kit.
Has the famaws Na-Akl Latch-
Lotk with thumb release.
QUTWLLA New small 7 -prong
Lateh-Lock Analyzer Plug List

with Twin C.G. Handle. $3.00
8713y TA to 4 - probg
Latch Adabter ..
975D8N TN o ng
Latch  ddanler Lo 125
9TEDEN TN Mo ng
Latell Adapter ... 128
97TDhRA TN to ng
Latch adabter ........ 1.25
907 WILA KIT Coumplete as
Shown  ..veeiiiiaanians $8.50

Here is the set for those who
want the lowest possible cost.
Does not have means for lecking
the adapters to the plug but is
serviccable In every way, the
wired adapter- having the neces-
sary  -mall  base  for fittlng
shielded sockets, o G. ootud
supplied.
977 T-vrong Plain-Type List
Analyzer P 1

974w T to
Adapter .33
970W 7 1o
Adapter .55
T6W T 1o
apter .53
AT
Adanter .53
9771’ KIT Comnplele as
SHOWE  vvrieanisnsrarss. $2,60

Llst 10¢c. ft,
1st 50c ea.
I3t 50c ca,

8-Wire Tiraid-Covered Analyzer C
456 4-3-6 Contacr Compasite Sucke
477 7-7 Contacl Compusite Nocket. ...

It's Tiere at
“Aake - Y
adapter KiL
parts for making any re=-
quired adapter. lncluding
all ten types of sovket
top-seetions and small
sized base-sections com-
plete with aver two dozen
assorted extension, Solder-
ing, connection, Dhone-
tin and conlrol-grid ter-

last!—The

n*

minals, connectors, ¢lips
and  lead _ wires. 200
“Make - Your - Own”

Adapter Kil complete.
HEG  onoooooaogooos $2.50
1ought separately each 4,
s, G, 7 and small 7 toh
or bhase section lists at
We each,

ud 950XYLA
Checks aver 120 new tubes
including small 7's In your

List $6

present tube checker. 1 hek

checker has Bo fil. voltage ”'l'l "m olii5 1'0' to :jm
1‘\|'|]'. atlﬂll‘l‘f 954.“("4. Il“ o I“““’“:’ it ‘ll‘:‘x'k :III.
Tist $1.25 i~ also required. Iy, QU a4, G

L & - sorket with 232 1olts-
Servicemen's discount Has  tilamont] eltare

359 on orders listing at]| clevvor wwiteh and In-
$10 or more, 40%. ternal  Nansfuriner.
HERE'S THE DATA YOU WANT
send two e stamps for new 16 page Booklet showing
itlustrated tube sotket connections of 268 different
tubes, data and diagrams on rewiring any obsolete
set analyzer or tube checker and information on using
the new tubes in place of old types. Includes catalag
pages on all kinds of sorkets, speaker plugs, connectors,
woumd and unwound eofl forms, coil winding data, S-W

receiver references. etc.

ALDEN PRODUCTS CO.

Dept. R-1, 715 Center St.
BROCKTON. MASS.
Triplett
r Meters
are rapidly making a name for themselves as
quality instrumenis at popular prices, We

carry the complete line at regular wholesale
Call or write for descriptive bulletn.

prices.

> Teliome

4sD VESEY STREET New York, N. Y,
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RADIO BEGINNERS
"PIANOTRON"

(Continucd from page 405)
Such an apparatus is described here.

The Circuit

The eircuit is very simple and should cause
no difficnlty.  OTIHER CIRCUITS (for the
same number of notes and power output) ARE
MUCH MORE EXPENSIVE TO BUILD. Re-
terring to Figs, 1 and 2, we see that it cmploys
a 3u tube a variable R.F. oscillator.
The tuned circuit for this oscillator consists
of an ordinary Lroadeast-type coil designed
for use with a 330 mmf. toning condenser;
the capacities U1, €2 and the 16 small con-
densers  (home made) each connected to its
own key, are used in our “radic piano.” The
capacities C1, C2. totalling .002-mf., tunec this
R.F. oscillator to its base radio frequency of
about 230 ke, for zero-leat with the other
R.1%, oscillator and cach of the 16 small con-
densers each add cnough capacity, when its
respective key is pressed, to change this fre-
quency by some value which will produce an
aundibie change.

I'ne second ILF. oscillator consists of the
fixed-tune eirenit L2, L3, L4 and C6 coupled
to the oselllator section of the type 1AG tube,
V2, The plate of V1 is coupled to the con-
trol-grid of the pentode sccetion of this 1A6
tube. Due to the fact that this control-grid
amd the osxcillator grids are in the same elec-
tron stream this resnlts in idcal coupling
between the two frequencies sinee there are
no capacities or inductances involved in the
process and no tendency for the two oscil-
luters to “pull together” as they invariably
do when coupled by such devices,

The plate of the 136 is resistance-coupled
to i type 53 tube, V3, used as an audio am-
plifier feeding the loudspeaker.

Bias voltage for the control-grids of the
116 and the 33 is oLtained from the poten-
tiometer BT in the nezative “B" supply line.

Construction

Very little need be said regarding the actual
canstruction of the device, for the layout is
very elearly shown in the photographs and
picture dingram, The constrnction, once the
parts are all made, is straightforward and
simple. A “breadboard” layeut was followed
in this design for the same reason that it
was used in previous "Beginner's” designs—
to wit, simplicity of cunstruction.

The first job to be tackled is the making of
the 16 keys of which a detail sketeh Is given
fn Fig. 2. They had best be made of sonre
hard wood, sandpapered smooth and given a
cont of shellae or varnilsh for appearance,

The shelf oh whleh the keys and tuning
condensers are mounted is next made by
screwing twe 8 x 3 ins, end picces on a
noard 3 x 123% ins. long. On top of this
shelf is mounted the common plate of the
tuning condensers—a piece of 1/16-in, wetal
21, x 121 dns. held in place by two raws of
nine serews (8 spaces), one row along each
edge.  Between thie mefal and wood shelf are
plaved several thicknesses of beavy drawing
paper, preferably waxed,

Now mount the 16 keys on a 3-in metal
rodd long enough to extend through the end
pieces of the shelf. I'ut a washer between
wieh key and its nelghbor. Along the back
edgge of the shelf, underneath, meunt 16 small
setews so spaced that they will make contact
with the screw heads in the keys wuen the
latter arve properly monnted. Under each
one of these screws fasten a pigtail lead hav-
ing a free length of about 2 ins. from the
edge of the shelf when every other lead is
brought 10 1he front of the shelf.

Mounting the bank of keys on the shelf is
simple enough bat, if a niccly operating as.
gsemlly is desired. rather tricky and reguir-
ing caretunl  workmanship, The Keys are
motnted by passing the rod on which they are
hung threngh a hole in each shelf end but
this hole must be very carefully located so
thar when a key s horizontal it does not
make contaet between its screw and the corre-
spoiuding one in the shelf, bhut so that by
pressing the outer end down abeut 3/16-in.,
a pood contact is made. .After this posttion
i= found (and heed the warning to work
slowly and surety heres for if the holes are
just a little off they cannot be moved) make

RADIO-CRAFT

a small metal bracket to he screwed to the
underside of the shelf and baving 2 hole of
the proper height to support the center of
the key shaft.

Now mount the rod. keys and bracket in
plice and directly under the sauw slots in the
keys mount aunother rod about 34-im. from
the bottom cdge. Between each key and this
rod is stretehed a rubber baud to return the
key to the off position. Along the underside
of the sheif in front is mounted a picce of
wod just thick enongh so that the Keys =stop
against it in a horizental position. Solder
the pigtail lead from each key to this rod
(be careful not to Lurn the rubber bands in
this operation) and sulder a ground lead tu
this rod.

The *“Note Condensers’

Now mike up 16 condenser plates of metal
abont 1764 X 3 X 1'% ins. long with one end
lnrned up sbout 1/16-in. A detail of ome of
the "note condense is Fig. 3. Solder this
turned up end to each of the 16 pigtail leads
brought out from the screws under the shelf
(hy the way. make sure that these screws do
not come through the shelf or they will shorr
out the tuned eoil and prevent operation of
the oscillator) and slip the long end between
the wuaXxed paper and the =helf, placing one
“note plate” beiween ench piir of serews hold-
ing down the common plate. Defore placing
the “mneie platex” in pusition go over the
edges of these plates with a tine file or cmery
¢loth to remove any sharp points which might
ent the paper insulation,

On each end of the =shelf supports mount
an angle bracket to permit the whole assem-
bly to bLe Screwed to the baschoard and the
nnit s ready to mount in place when the
other apparatus is wired up.

In the approximate center of the {front,
vertical baffle hoard ent a hele large enough
te take the speaker you Intend to use, mount
the speaker amdt fasten the whole arrange-
ment to the front codge of the bascboard
with a couple of small shelf brackets, a-
shown,

Now proceed to mount the oscillator voils.
lbe sockets and condensers in the positions
indicated by the photographs and picture dia-
gram, and wire up these components.  Then
mount the Kkeyboard assembly and make a
connection as shown from the rod to ground
car negative tilament) and from the top plate
to the yrid side of coil L1.

Operation

I'lace the tubes in their sockets and cen-
nect up the .\ battery to the power plug.
Putting this in place <bould resnit in all
tuhe filaments lighting up with 2 dull red
slow. Then, just to be on the safe side.
take out all but the type 50 tube, V1 (that's
the cheapest one of the lot) and make u
quick, snappy conunection to the “B” supply.
If nothing in particular happens we know, at
least, that thie “B” is not shorted to the fila-
ments.  If. however, the tube should give a
beautiful, bright light for about a tenth of a
second you know that there is a short, and
i1 only cost you the price of ome tube to find
It out!

Assunilng that ceverything is O.K.. make
this "I’ eohnection permancut and put a mil.
linmnieter (253 ma, or larger) in the "B cir-

METAL TOP PLATE
V161N ThitC

CONDENSER ="
PLATE ABOULT -
vea x Yax i
NS LONG

PIGTALL =

SEVERAL THICKNESSES
OF INSULATING PAPER

KEY-RACK —

Fig. 3
Detail view of one of the ‘“note’” condensers.
for JANUARY, 1934



cuft, Shorting out the tuning coil L1 with a
sorewdriver should result in a change in the
reading of this meter. 1if it docs not, the
tube circuit ix not oscillating.  Reverse the
conmneetions to the plate coil and try again,
I¢ it still shows no change, earefully check
over the entire circuit for the fault which
eXists somcewhere,

Remove the type 30 tube and put the type
LG tube, V2, in the correct socket, first be-
ing sure that the slider of BT is in its most
negative position—to e right, on the schbe-
uatie dingram, Fig. 1, ‘I'he same change in
plate curreat will be neted for this tuhe—
though much smaller in amount—when the
coil L2 s shorted ont, if this tube cireutt is
oscillating,  ‘I'ry turning L3 (the normal
tlekler eeils to all possible  positions, 1
cirenir oscilintion ix not obtalned reverse the
connections to L4 (the normal primary) and
iy again, I the cirenit still doesn't oscil-
lare, check the circuit,

Be rather careful with tube V2 as it is
somewhat deliente; under ne  clreumstances
should the total *B" current  through the

tube be more than 9 ma. o

It you have no millammeter and can't bor-
rew one for the occasion, we ean use our old
stimdby—the broadeast receiver—to check for
escillintion 1chough, in this ease, gs the tun-
ine of one oscillator is not variable and the
other one not greatly so, it is rather a tedi-
aus methodd,

I 1 regnlar tuning condenser—35H0 mnf.
ar 0 mmfe—aml  connect it temporarily
acress L1 and L2 in turn. Then tune in a
stittion on the broadeast set and run a wire
from the coutrel-grid eonnection of the 1.AG
e to the antenna post of the set. (The
contrel grid i< the top eap) This sanle con-
necrion holds for testing both inbes,

Now swing this temporary tuning conden-
ser around the dial,  If yon are lucky you
will hear the squeal that indicates oscitlation,
I not, you will <imply have to try all pos-
sible combinations of various breadeast sia-
tions, poxitions of the tnning condenser amd
connections for the coil until you do Zel re-
sults,  Test one tube at a time, as before.

Tuning

After you have checked both tubes for os-
cillation unhoovk att  temporary connections
and put all tubes in their sockets, With a
sick of woeod, sharpencd to a scerewdriver
cdze, serew the adjnstment of €2 glowly up
and down.  The slider of RY should be about
three-gnarters of the way toward the positive
cdd during this operatlon, At some position
of thix serew yon shonld hear a syueal roing
downr and then up the seale,  Adjust U2 to a
poine abont in the range to which you wish to
tune the instroment and adjust the slider of

RT to the point of maxinnun response, then
leave it alone,

I you do ot ger this andio squeit there
are two  possibilities  (since we know that

bath oseillators are working -
cirenmits  gssoclited with V3o oare incorrect ;
or, (2) our oscillntors are not tunable o
Bdentical frequeneies. ‘I'he tirst point can be
checked by connecting a phonogragph pickup
ross R2 5 the second by puttlng our teinpor-
tuning eondenser azain across L1 and
ing i, If we ean get results this way it
15 that €8 is “way off its correct value
and must be tepluced,

Now, with cverything in order, turn {he
serew on C2ountil you getr the squeal going
down  the seale awd ap azain, then carvefully
adiunst it to dead beat-—or no soupd—Dhet ween
these two,  I'ressing a key shonld new resualt
in an mudible wete and yow are rewdy for the
process of tuning,

If you have a good musieal ear this ean he
dene by enr, otherwise yon hiad hetier use a
phno as oa o stanclard, Addjust ol the serews
in the commaon condenser plate until yon can

(1) cither the

dnst oslide the tuning—or "note™ —plates in
and oat, You e start younr tuning in any
mtave yon o desin the further in 1he plates

are pushed the higher will e the piteh,  If
yvou cannet reach a =atlicicntly low note te
start with, trim off some of the plate until
you cah reach this note with the plate poshed
about three-guarters of the way in (so {hat

it will stay in placed. Primming the note
plates in the form of triangles will be fuund

hest.

Having started the process it is simply a
case of cut and try untit the entive keyhoard
is tuneds Tuning cach key of our completed

RADIO-CRAFT for JANUARY,

“Pianotron™ to the full toncs of the piano
will give a range of 2 wetaves; tuning to the
hatf-tones (the hlack keys on the plane) wiil
wive about 114 ectaves—more than the runge
af the “avernge” voice,

That's about all there is to say, It only
remalns to pick o your one-finger tnmes, to
the plamdits (7) of friends amd family,  of
conrse, if you are real ambitious you can
buitdl moere heys—-any number you desire np
to the full piano ringe of S8 nojes,

Experiments
The range can be extended in anmlier way
which. however, would reguire  considerable
practice to use expertly.  Depressing two or
more keys, by adding eapacity. inereases the
pdich above that of ene alone, It quite

] sle to find combina tions of keys that will
inerease the range at least another octave,
Half-roties also, can be reached i the same

way,  Npecinl music conld be written for us-
ing the instrument  (blank seales are avail-
able a1 any music storer in which o tone
represented not only by i sinZle note hur by
LWo or more, cich representing a key, tied to
the same staff,

A= the instroment is now laid ont h
duees o fairly pure tone which can
somewlat  tiresolne,  However, the pentale
fnhe, improperly  operated inoan o amplitier
sense, ison hotorfoux prodiccer of  harimonices.
The pradnetion of these larmobics mls on
the Joad resistancee (the Tondspe b and the
contrel-zeid and sereen-grid voltages,

Using ancther petentiometer of abont 5000
ohis placed between RT and the negative side
of the tine, aud bringing the grid return of
V3o its =lider will permit varying the bias
v this gube,

Incidentally, if the bias resistor mentioned
sedd it might be necessary 1o add an-

ix

10
hecomee

uy fail te function,

Finally. thiz paviicnlar set-up is of a sim-
pleexperimental nature; as a o omosieal  in-
stinment it of course leaves mueh 1o be de-
sireds However, there is in process of desizn
a mneh more claborate instrument in which
it will he possible to play several notes at
once amd which will have a greatly extended
range : and provisions for varyving (he tones
modueed, also power enough to eover a large
siudience,  Any commposition written for piane
or organ can be played 1o its full eamy on
such an instrument,  If suficient interest is
manifested it will be hbuilt and  deseribed,
Wit do you say? If y¥ou want it you will
wet It.

Parts List
e 2-circuit tuner, any standard broadeast
type. LI
One S-cireuit tuner to mateh the above, L2,
L3, L4
one 1LI°, choke, L3
one nica condenser, G015%-mf, C1;
One jca condenser, DO2-mf, 4
e mica condenser, ,00]1-mf,, 4
Three mica condensers, 500 mmf,, <5 07,
C11;
One mica condenser, 005-mf., U8
One XL Variodenser, Ga, 500 mmf. max., t
Qe paper eondenser, 1-mf, 200 V. or more,

One paper condenser, G-mf. 200 V. oor more,
L&+

one  clectrolyiie
10

Two re

‘Three o

one res

23 mf., 25 V.

condenser,

stors, 1AW 50,000 ohms
i W, Demeg.,
D000 olims, 10

slors, 1,
or. 15-W

e wire-wound  potentiomeler, 1000 obimy,
R :

Oue midget magnelie loudspeaker ;

One type S0 tube, VI

One type 106 tube, V2

One type 35 tabe, V3

Two 4-prong seckets;

One J-propg socket

One G-prong socket |

One 4-wirve power cable and plag;

One hasehoard, 11 X 15 x Bg-in, thick ;

One hallle, 101 x 14 X % -in, thick

Three 45 V. "B" batterbes:

One Rechiargit 2V, storawe cells

Nixteen rabber hands for ey petnens

Thin sheer stock for tuning plates ;

1/16:0n0, ~1oek for condenser plates

L%-in Taminated wod stock for Keys and key
monuntings ;

Anzle hrackels,

wire and hardwars,
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Loborotory
i"@llﬂﬂﬁAﬂ.’

N()\\' you can carry a

complete
and compact laboratory with vou and

solve any testing problem . . . with-
out having to guess what the trouble
may be. This new Triplett portable
laboratory, No. 1179, consists  oi
three umits: 1130 Oscillator, 1125
Volt-Ohm-Milliameter. and the 1166
Free Point Set Tester.

No. 11530 is a well designed, com-
pletely shielded oscillator. A switch
permits generating cither a stahilized
modulated or unmodulated signal of
constant level.  Extremely accurate
scale divisions cover {ractional fre-
quencies irom 110 to 1600 K.C., on
the individually hand-made chart.

No. 1125 comtaius a direct reading
Ohmmeter, Output meter. A.C.-D.C.
Voltmeter and  Milliameter.  Com-
plete with 16 different scale readings.
All readings are controlled by a
sclector switch, It Jends itself ad-
mirably to point to point continuity
testing for set analysis and general
testing,

The Free-Point Sct Tester, No.
1166, is umiversal, flexible and is de-
signed  to overcome  ohsolescence.
FFour sockets take care oi all present
day tubes.  Designed to overcome
ohsoleseence.

YOUR JOBBER CAN
SUPPLY YOU
. at the dealer’s net price of $34.67
See him today.
THE TRIPLETT ELECTRICAL
INSTRUMENT CO.

27 Main Street Bluffton, Ohio

Send Coupon for Facts

| Triplett Electrical Instrument Co., IR |
| 27 Main Street, Bluffton, Ohio I

l Centlemen: v
l Send ne catalog on Triplett Te-ter 1179 . . . I
I and smplele line oY dadio senvicing instrumente. I
I NRINE . civrrrarrrrrar it i e . :
: Sirerl MIFESS e I
CIty o 20 050000 boe0n0 0000 I
LA |
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e e e s e D
HOW TO BUILD, TEST
AND REPAIR
RADIO
SETS

Radio Construction
Library

Ineluding Television, Short-Wave Receivers and Auto

Radies. 3 Volumes, 6x9—I177 pages. 561 illustrations.

This practleal Library Includes: PRACTICAL RADIO
—The fundamental principler of radlo, presented In an
winlerstandable manner. Ilystrated whh rking  dia-
RERINS, PRACTICAL RADIO COXSTRUCTION AND
REPALR — Methods of locatlng trooble and feceptlon
fsulrs and wuking workmanlike repairs. THscusses mod-
ern Short-Wave Recelers and installation of avtomobile
radios fully. RADIO RECEIVING T1U"BE—Principles
underlying the operation of all varuuni tubes and their
use in reception, remole contzel and precislon measure-
ments.

The Library Is up-to-the-minute In every tespect and
|s basedl on rthe very latest developments in the design
and manufacture of equipment,

10 Days® Free Examination
Easy Terms

I §cGRAW-HILL S
FREE EXAMINATION COUPON

INC..

rM:GRAW~HlLL BOOK COMPANY,
330 W. 42nd St, New York.

Gentlemen:—Send me the new RADIO CONSTRUC,
TION LIRRAIRY. all charges prepald, for 10 days
Free Exandoatlon.  1f satl<faetors I witl send §1.50
fn 10 days. and $2.00 a nonth until $7.50 hay been
paid. 1f rol wanted I will return the books.

Name .....
Home AJOPESS towerommcnrcmmemnmans
Clty andl Slate
Posltlon ...

Name of Com’
— e e ——

4

aopacaaogactl-ollo
e R —— —————

i: R E;E RADIO

MANUALS
With every order of ARCO TUBES

for $10.00, or
multiple 1hereof, y

un get one IwcF) arzl!hrw 1944 OfMeial
serviee Manuaks abselutely o ’
“all#h::uu( ;tretvr, you cun have coples of the 1934 OfMecial
Shori-wave Radio Manual FREE with orders for $8.00 ur
both Manuals for orders of $17.00. Remember that the
regulac list price of the 1934 Ofticial Radio Service
Manualis $3.50, and the1934 Short-Wave Manual. $2.50.
This Offsr Is Subject to Withdrawal !Ulthout Notice.
Your Your Your Your

T Cost| Type Cost| Type Cosl Type Cost

UXDOIA $0.30|U Y-233 $6.85 1.1o|UX-182 85
UNo396  30|UX-234 .85 49 .85UN-1N3 .

30 55 .60|UY-131 .88

30 36 .60/UX-580 2.10

‘a0 57 leo|U¥-6ne 85

e R .60|°X-401 1.50

.40 20 w0UN-03 2000

40 ip  sIUXN6O 218
; 7 s ]

o 78 BsUX-280 .40

.60 79 .8S|5Z3_ i85

.60 %5 .60[2525 85

60 E] ce0lUN-281 1.10

60| 210 1:10 85

T60 22 1.10(1 .85

250 110 .85

UX-232 +60) 44 .85! =
Orter from 1is advertlseinent—Remlt 20 “Im\l-oc‘:f."lﬁ:'
balance ¢.O.1D. All prices are F.O.18. FACTORY 3 n‘r(l(‘l"
Shipments go forward express or parcel post. i.'nse(l—-
Tor loss than $3.00 mccepted. All tubes RCA lite

8 months Guarantes.
ARCO TUBE CO. “udwhnk W
é——gﬁ

REWIR

DBrlng it rieht up to date,
owners of the Weston 337,

WESTON 3568
SUPREME 400 SERIES
JEWELL 408 AND 409

. . More Metels.
And Other Testers Uslng leree‘or Mor !
Riue Prints designed Dby Jack Grand consisting of

Schematle, Pancl, and Engralmg Layoul. $
l.‘isl 10( Parts, Construetlon Delalls and 1-60
Operating  Instructons  Complete........  Prepaid

SUN RADID CO.

227 FULTON STREET NEW YORK CITY

THAT OLD
ANALYZER

Our Iilue Prints are for
and is applicable
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SERVICING "TALKIES"

(Continued from paye 408)

The Amplifier Racks

There arve three amplifier racks shown in
Fig. A. containing twe complete amplifiers
plus auxiliary equipment. Each amplitier con-
alsts of five stages in cascade,  For the sake
of convenience in shipping and repair, each
amplitier ix divided inte three separate am-
plifier “panels.” which mount on these racks.
There arve two of each type of amplifier
panels,

Beginning at the upper left of these racks,
just to the right of the tire extingnisher, there
is a switehing panel: the function of which
in  this particular installation 1he  writer
doesn’t know,  Below that is a blunk panel,
carrving ne apparatus,  ins Hed  tor avoid
leaving blank space on the rack,  Below that
are fonr amplitiers.  Fhe two nearcst the top
contain the lirst fhree stages of amplitication,
The tubes are inside the sqnare cover that
protrudes from  the front of the amplifier,
underneath the meters,  This cover stides off
and the tabes will be fonmd wounted on rub-
bor as a  proteciion  against microphonic
noiges. dne to vibration of the floor, “T'he dial
it the left of this amplitier ix the volume eon-
trol. The dial at the rizht is the filament
rheastat,  These tilaments are sapplied by
means of a 12 V. storage battery. tiltered ree-
titier or motorsgenerator. e same or an-
other storage battery. rectilicr or pencrator
would supply the s © tield current if the
horn eabinet previously  deseribed were not
used.)  The two meters read lilament and
plate current,  The three Tmttons nnderneath
the meters function to connect the plate meter
into any oue of the three plate clirotits, The
plate eurrent is supplicd by the rectitier, built
into the awmplitier, careying the fourth staze
amd moaunted on the rack immediately below.

These lower amplifiers, which contain the
fonrth stage of ampliication. am shown ac the
hottom of the left-hand rack, They carry, on
their faee, four tubes (1wo  rectifiers, two
pushepull amplifierst a meter. and a switeh,
The meter reads plate anrent. The switeh is
a Ustasting’ switeh, and has three positions,

' One is “off,” the next snpplies current to fila.

ments only. the third. after the ilaments have
heated sufficiently. supplies plate current atso,
These filaments are 1it by steppod-down AU,
The two right-hand tubes are full-wave rectl.
tiers (threc-eloment e with plate and grid
shorted at the sockets : the left-hand pair are
Western Blectrle type 205 working with very
canservatlve plate supply as Class .\ push-
pull amplitiers,

On the two racks to the right of these are
seen four amplitiers, all alike. which carry
lirge, long mbes,  These contain the tinal, or
fifth stace of VI amplitieation, Two of these
amplifying panels, wired in parallel, funetion
as part of the “regulay™ amplitier; the other
twe, alo in parallel, are part of the “emerg-
eney” set-up. Thus the [fth stage of ampli-
fiention consists of four amplify¥ing tnbes—
two push-pull stages connected v multiple,
The external arrngement of these amplitiers
is «imilar to that of the fourth stage just de-
serihed,  Baell carries a starting switeh with
=off,” il amd “plate” positions. Each ear-
ries n plate millianmeter. and foir tnhes on
s face—a rectifier pair on the right and an
amplitier pair on the left, These veetifying
tehes are also threc-element tnbes, plate and
erid shorted at the socket.  The rectangnlar
hoxes mderneath the tubes cover the tilter
contdensers,

The nuxitiary equipment is scen above these
pOwWer sraue The top of the center rack
carries a switehingg panel,  This is for inpat,
and connects  this amplitier to sonmd  (syn-
chronized with the picturer, to an announsing
microphone, or to a non=synehroncus phono-
weaph, ax desived.  Bulls-eye signal lamps at
ench side of the two =nap-swiltches show
which type of input is in wuse and help pre-
vent delays arising out of any wmlstake in
switehing,  Direetly below this panel is the
speaker control panel, containing a  tapped
auto-transfermer for matehing the ontput im-
pedance of this amplitier to any desired nnm-
bor of tondspeakers,  Tap switches wired to
the anto-transformer can be feen in two rows:
four in the top row. three in the bottom row.
lelow each tap switeh is a snap switeh by
means of which an individual speaker can be
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removed from the clrenit cntirely, These
snap switches are used each morning before
stariing the show. to test the stage speakers
one ut a time and make sure all are working
properly. A snap switch under a guard, to
the right of the lower row of tap switches, is
n regnlar-cmergency changeover, superseded in
this installation by the switching panel just
to the right of it, and therefore, no doubt.
short-circuited.

Immedintely to the right of this horn
patel, and just below the row of mcter jacks,
i= a donble snap switch which cuts in either
the regatlar or the emergency amplitier, axs de-
sired, Commonly one will be uxed on even
of the moenths and the other om odd
'8, to make sure both are always working
perfectly. “Tubes in both are kept lit and
ready at all times while the show is running,
Above this is a row of jacks by means of
which a millinmmeter may at any time be in-
troduced into any of the speaker circunits,
This mrrangement permits ehecking the indi-
vidnal speakers for defects in the course of
the show, without disturbing the nudience,
The meger, with its phug, can be seen mounted
on the wall above, just to the left of the
horn field control panel,

The Projection Equipment

The projection equipment, with the syn-
chranized phonograph and photocell pickap,
amd the drive motor, are shown In PFig. I3,
The three turn-tables behind each projector
are eaxily distinguished.  The pickup, or re-
producer, ean he seen just to the right of the
turntable, below  the needlescase,  The dise
turns at 33 173 ropan. and the pedestal on
which it rests is provided with an claborate
spring-and-oil tilter to insure steady rotation.
‘The motar that drives hoth tnrutable and
projector ix seen just to the left., When the
dise  turntable i neot in use, the rubber
coupling between it and the motor is some-
times removed,

' the left of the moator may bhe seen an
atuminum shaft leadlng upward to a polisbed
flywheel throngh which power is applied to
the projeetor.  Thix flywheel is hollow, and
has a system of filter springs inside it, to in-
sure steady motion.,

Kpeod of rotation i governed in this in-
stallation by o “control cabinet™ which stands
on the floor in front of the motor, but is not
easy to distinguish in the picture. This
-nhinet  (there are several types) may con-
tain three or four vacuum tnbes, A smatl
alternator is coupled by a shaft to the drive
motor, under the same shell.  The control
pabinet  contains o fregqueney  titter. . When
the speed of the motor changes, the frequency
of the alternator ontput varies, and the tnned
filter  cireuit in the control  eabinet acts
through the vacunm tnbes to adjust the cure
rent supply of the drive motor. To describe
the cirenit in detail would take more than atl
the space allatted to this article,  Several
nseful descriptions eau he found in enrrent
hooks  describing  talking picture equipment.
Just as it wautd bhe impossible ta stop here to
tell the wiring and functional details of an
andio amplitier circuit, so it is—most un-
fortnnately—impossible at this time to de-
seribe in detail anether vacunm tube eircuit.
different hut fully as eomplicated, useill for
vontrolling  motor speed.  The  control  is,
within wide limits. independent of line volt-
aue  changes, aml independent of the me-
chanieal drag npon the motor,

To the left of the tflywheel may be seen the
casing which holds the photoelectrie eell and
i cprivate’ amplitier.  This amplifter serves
the photoecell alone: the dise pickup and the
anneneing microphone do not need any.

It may be well at this point te aveld con-
fusion by saying just a wowrd or two about
the projection apparatus shown in Fig, It.

The large pipes leading up to the ceiling
are part of the ventilating nrrangement ; they
enrry off the earbon dust from the Wnrming
are latps,  The three motion picture pro-
jector lamp houses are in line to the left;
heyond them three other pipes leading up to
the cciling show the location of the three
spot tight or “effect” machines used with the
stieme show,

The motors, knobs and switehes at the back
of each lamp house control the are light
within.

To the teft of the first lamp honse may be
seen o grillework that covers the shutter
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ana protects careless fingers, The shutter
18 a two-bladed fan that cuts off the light
whenever the film moves, admitting light again
during those instants when the film stands
perfectiy still while one frame, or picture, is
projected on the screen. Then the shutter
eloses off the light, the film moves, the next
frame slips into place and rests motionless,
and the shutter again permits light to tlow
through to the lemses. 'This e¢ycle of events
takes place sixteen times in each second.
Just above and to the left of the shutter in
I'ig. B is the upper magazine from which the
tilm comes; it winds downward through the
“projector head” just to the left of and be- !
low the shutter, in which the intermittent
motion i8S secured by a systemn of gears, and
winds up again on the lower magazine which
can be dimly seen to the right (in fromt of
the drive motor), The lens with which the
picture is forussed on the screem is in the
tubular body just to the left of the projector
head.

One of the complications of sound equip-
ment lies in the fact that the film must nove
intermittently—stop and start, and stop and
start—to project a moving picture, while the
dixc turntable must move with flawless steadi-
ness. When a photoelectric cell is used, the
sound track must move past this cell with
the most perfect steadiness, Therefore the
gears allow for a loop in the film, which
loop expands and contracts to take up the
slack between the place where the gears drive
the tlm intermittently and the place where
they drive it with a steady motion. The
necessity for intermittent motion at one place
makes smooth motion at another point diff-
cult to obtain, and is the reason for the
elaborate system of vihrating filters used in
the flywheel and under the dise turntable,

This system of gearing, the “threading up”
of the film, and the photo-cell with its exeit-
ing lamp and its “’B" hatteries are not shown
in these iNlustrations, but will be pictured in
A subsequent installment.

A most important part of the installation,
not as yet discussed, is shown in Fig. B, just |
to the left of the sccond lamp-house exhaust
pipe. This is the “filin-disc switching cabi-
net” and the fader. They arc two small
boxes, mounted on the front wall. All three
projectors in this ilustration are wired to
the film-dise cabinet. This cabinet comtains
relays. Tushing a button selects hetween
photo-cell pickup and dise¢ reproducer pickup.
Signal lamps on the film-dise cabinet show
which source of sound current is being used.
Just below this cabinet is the fader, which is
a combination of volume control and switeh.
By means of the fader. pick-up from any one
of these three projectors is setected to be fed
to the main amplifier. and at the same time
volume is varied as desired. The fader out-
put runs to the switehing panel at the top of
the middle rack in Fig. A, Iy means of this
panel either the fader, announcing micro-
phone, or a ‘‘non-synchronous” phonograph
(not synchronous with the picture) pickup
can be connected to the amplifier below it.

The radio reader will perceive that this
gound System consists cssentially of a five-
stage A.I°, class A amplitier of high quality
and 24 W, output, with =zeveral sources of
sound supply and switches for selecting any
one of them: with several loudspeakers and
switching arrangements for matching their
impedance ; with more than one source of
power supply (line voltage storage batteries.
and “B* batteries for the photo-cell) : with ac-
curate line voltage controt; with a special
vacuoum tube cireuit for contralling the speed
of the projector drive motor: with a sufficient
nunber of meters to insure accurate opera-
tion at all times @ and with many of the more
important switches eqguipped  with  signal
lamps to prevent or to correct possible mis-
takes in operation.

The apparatus is not all built into one
cabinet, but ix mounted alLout the walls in
various convenient locations, Storage bat-
teries. supply rectifiers or motor-generators.
are commonly placed in anotlier room. Some-
times the amplitier rack is also in another
room. The fader is almest always nwounted
on the front wall. where the projectionist can
operate it while watching the screen. When
one reel is run out and the next must start
he switches the picture from one reel to an.
other by means of g foot-switch, and at the
same time switches the sound by means of
the fader. Connection hoxes and fuse boXes
are included in the wiring, including in many
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RCA VICTOR
Portable Public Address System

Type PG-62-B

Type PG-62-B complete Portable Public Address
System, including the famous Velocity Microphone,
2 high grade Class B 20 watt amplifier and two
modern dynamic loudspeakers with extension
cords—all self-contained 1n two convenient carry-
ing cases. Operates on 110 volts AC, and is de-
signed to faithfully reenforce speech and music.
Has provision for electrical phonograph input.
Type PG-63 is aless expensive model, employing
one loudspeaker and carbon type microphone, an

is self-contained in one carrying case.

Write for descriptive folders
Portable electric phonograph units of

single and double curntable types avail-
able for either of the above equipments.

One of the two Lond-
rpeakers pubblled with
the PG-62-B eQaipment.

PG-42-B Amplifier
Carrying Casec, opened,

Centralized Sound Section

RCA VICTOR

Company, Inc., Camden, N. J.
“RADIO HEADQUARTERS”

Veloclty
Microphone
and Stand

Carrying Cass containing Two
ng con
Loudspeakers and \:utﬁn. m:

Only in the Model 5400 Analyzer!!

Free Reference Point System of Analysis Plus Automatic Selection

Why bother memorizing a complicated numbering
system?  \Why waste time plugging connectors
into jmks? In the Xodel 3100 .Analyzer all
switching 15 autematic with selector switehes, All
sorker terminals and clrcuits are clearly etehed on

Price complete, ine
cluding test probes,
spring grinps chas-

panel, This Improted method of analysls provides 8
maximum flexibllity and al-o maximuin speed and :,1[:(:":‘:':) :?d l‘(‘!olr:.“
efMiciency, Ob-ulecence i< impossible.  Where ters Housed fn
other testers require pages of instruetion 1o ex- handsome leather=

lain compllicated numbering systems, the Model
400 anals zer needs ne directions whatsoever since
all terminals and circuits to be measured are
plainly readable,

‘The complete analysls is made instantly through
an analyzer cable and “‘Sure Pull Out’" adapter,
without removing the set from its cabinet, The
5400 pos-esses erery other modern and desirable !
feature. The complete point-to-point analyzer
nieasures resistance between any two points, also

ctie caTrying case,

831.50 |
Net to dealers and
servicemen
List $65.00

e &
Oependable Analyzer—Modsl 5400

Knock Down Kit (less batteries)
with Complete Instructions.

current for all neceseary clreults, Neleetor switehes are provided for voltage $26 00
and current readlngs, Momentary switches Protect the meter. -
A cingle meter takes care of all A.C. and D.¢. readings. Any seald of Aot to dealers and servieomon.
coits-ohms-miiliamperes 15 automatically available to all circuits. Al LIST $49.00
seales and ranges are awailable for external measurements. I’Arsonval— .

31,7 meter. Grid shift switches provlde for rapld accurate tests of all

tues. No external batteries required,

Due to the use of she Free Reference Polnt System. Automatie Selection. 8.8 prong socket, 10-wire analyzer cable and
switches wlth additlonal points for reserve rapaclly. the 5400 Anu_l)'u_r"wlll always be up-to-dule even though !ul)e
elements undergo u:‘m.x;llele r;—u;;n:ntxexnneux'll. tT:-ml lurnl:lu-;l-i“b.\’rlsl ?B‘h?l‘.‘% on '“tmkl 5400 Anajyzer, SuDer Test Unit,
Muluitester, Dependable Tube Tester and other qualily radle servieing€ Instrunients.
flll.ju)l(; CIiTYy ?’RODUCTS Co. Dept. RC 48 WEST BROADWAY, NEW YORK, N. V.

Announcing Amazing
Typewriter Bargain

New Remington Portable only 10c a Day

10-DAY FREE TRIAL OFFER ).

Only 10c a day buys this latest
model Remington Portable!

Not a used typewriter, Not a re-
built machine.” It’s a brand new,
regulation Remington _typewriter.
Simple to opnrate, yet does the fin-
est work, Full set of Keys with large
and small letters.

Try this typewriter in your home
or office on our 10-day FRER TRIAL
OFFER. It at the end of 10 days
you do not agree that this Rem-
illglon is the finest portable ak
mny price, you can return it at
pur expense, Don't dday. Don't
put it off. Mail the coupon today,
Or use posteard if you prefer.
Wrile for our new calulogue
showing the most complele
line of portable and desk
mudels ever offered.

FREE TOUCH
TYPEWRITING COURSE

for full facts about
this astounding offer

P e o o e o O O o
I REMINGTON RAND INC, Dept. RO-6}
i BUFFALO, NEW YORK. »
1 Pleage tell me how I can buy a new @
1 Remington Portahie Typewriter for #
i only loc a day, Also encloge one of
L your new catalogues. :
H 1
1 )
t ]

Name ...oveeceasccaassvne
Address .

1934 435



SURPLUS RADIO
PRODUCTS

ORDER DIRECT FROM THIS ADVERTISE-
MENT—WE DO NOT ISSUE ANY CATALOG

WE HAVE ON HAND

173 Westinghouse Power
Generators

The sPeclal Renerator [lustrated is of the 3elf-excited tn-
ductor type. ‘The rotor serves two entirety distinet pur-
poses: 1. 1t carrles the inductors .or the A.C. Eenerator.
which has statlonary field and armature colls. 2. It
carrles the D.C. armature, which corresponds 1o the ex-
citer In other machines,

POWEY Genera_fnr

MANUFACTURED
FOR U.

S.
GOVERNMENT
$75.00 VALUE

There are two balrs
of stator poles—lwo
North amt Twe Nouth.
Ar]ouml these " ht)’ur

es gre woun 10
I?gur fleld cofls Which,
when energized, produce poles of alternate polarity. Fach
of these poles is provided with four slols Inte which are
fittedl the A.C. windings. The rotor ts a 12.tooth In-
ductor 1hat carries the D.C. armature colls which supply
the Ir.C. exelter current required hy lhe alternator; a
bulit-In commutajor takes off the generated D.C, Three
leads extend through the ca.ing to permit a 1% V. flash-
Hght-t¥pe baltery to be awitched into circult for starting,
and to eontrol the A.r°. output of the generator. Rot alg
at Its nnrmal n el of 3.500 r.n. m,, the outhut is 200 W,
at 115 to 125 V. (on open cireult}. 900 cycles.

l[anuf«-(urﬂl by Westinghouse fur the 17, 8. Signal
Corps. the slurdy construction of this instrument Peconi-
mends it to the technician. The rotor turns in ball bear-
ings. Shaft length 4driving end), 2 Ins.; diameter, 9/16-
in.; the cnd 1s threaded for a distance of 3-in. At the
end opposite from the drive the shafl ¢Xtends H-in.  Case
dimensions, exelusive of the shaft. 1%36% In. in djameter.
Guaranteed new and perfect.  Worth $75.00, but while
they last. only $4.95, plus shipping charges. Shinping
welght 13 Jus, Send check or money order.

Sale of 217

King-Silvertone
POWER PACKS

A replacement unit fer the popu-
lar King and Slivertone gets. 1'on-
sist3 of Power Transformer and
Choke for Silvertone 1928 and t929
Models, ancd for King Models H nnd
J. Measure 6% x Gle x 23%,

L lbx.  Suppties 4=—226, l--227.
2—7IA and (280, ﬂpeﬂlﬂmlllnm
115 v ut 414 amps.; 2% V. at 13
alp: V. at Y% amp.; 5 V. at 2

5 -
ataps.; 600 V. C.T. at 60 mils,

PRICE $

as long as
supply lasts

73

Each

REMIT BY CHECK OR MONEY ORDER FOR
FULL AMOUNT OF EACH ITEM—SHIPPED
EXPRESS COLLECT. NO C. 0. D. ORDER
ACCEPTED—MONEY REFUNDED IF NOT
SATISFIED.

Wellworth Trading Company RC-134

tit west Lake Street, Chicago, I,

Enclosed you will find my remittance of $§—————, for
which please send me:

¢ ) Power Generator, $4.95 each

¢ ) King-Sitvertone Power Pack, $1.73 each
Name
Address
City. State
436

civses one central conneciion
most of the circuits between
be found wired to conncction

box in which
iapuiratus can
Dblocks.

Sources of Information

If you, the radio reader, were trying to ex-
plain radio wark to a talking picture sotud
man, you might take one radio reeeiver all
apart, or at least show pletnves of it and ex-
plain what the diferent parts are. Then yon
night <ay : ~“There are many moakes of “radios,”
but they ave all fundamentally  the  same
thing: and for individual differences, why,
here is o exclopedia of circnits, and here a
bunejt of hulletins of manufactnrers data,”
A sonnd pan o trying o explain sound  ap-
pariins to radio techniciains can only say:
“Well, here's one sound system. 165 prety
complote—iunusually complete—ehosen as one
that contains nearly eversthing that may he
found in aimost any  projection reom, and
tore than you'll find in moxt,  Most of the
others dom’t have donble emerg v oampli-
fiers. or some of the other complicntions of
thix one. Now for individinal differences, , "
There i no sueh thing as a cyclopedia af
sound equiptment containing all the cirenits
of all mamifacturers, Bt every piceo of ap-
paratus shown in these two pictures has gy
bhie-print of its wiring pasted up inside its
front or biek cover,  That is the genernl vtle
in all sound equipment. Wiring betweon ap-
paratus is sometimes deawn inside the ¢om-
mon  connection box,e  Somelintos the  wires
are tagged,  Rametimes eirenits between one
picce of apparatus and another luve 1o he
CSring” (or Chozzed'Tr ont,

Shooting Trouble

The xize of the equipment does not make
tronthle shooting more  difficult—it mnkes it
casier.  The trouble must he In one pliee—
sonne ane picee of cquipment, The first thiog
to do is to find wikich panel is fault. ‘I'be
meters and signal imps that are <o plenti-
fully n=ed are an enovmons help in this, apd
onee the guilty pancl is found trahle is rim
down in=ide it in just the =ame wiy that
trouble is ran down inside 3 radio recoiver—

ordinary elecrrical rules thar every
vice Man  knoas, .\In-uuwhilc-. an
eney exists, aml i€ there ix any way

up g haywire arvansement that can put the
show hiek temporarlly, that is the first thing
to da. for the show MUST ga on, It is espe-
cially in «devisinege  soeh CHMOTrLeney  AArEinge-
ments—aonee he s become familiar with the
cquipment—that  the training and  resonrees
of the radio man enable him to render
tnous and most valuable help, But more will
e said of this later,

Detatls of the equipment will he given fur-
ther “attention in foture artleles, bt one
word of advlee that may not be ant of order
liere, this: If you arve a competent radio
Rerviee Man. able to fix any ordinary trounle
in any ordinary =radio.” gl to nse cominae
sense, don’t be seared by the mere hrnte lmll.
of this stufl. Pavts ave heavier and sturdier,
catipent  is senttered about more—-very
much as if in an ordinary  superhoeg 1‘Il'l|\rl"
eeciver the LIS were in ohe box. the ose :ll.nm
noanother, the tivse«letector in anether, and
the second-detector and mulio in others—IJond-
speaker and  rectilier and dilter pack all in
boxes of their owin all wived together along a
wall,  Superheteradynes onee were atflt that
way. and sound squlpment is goine throtigh the
same evohttion as radio, beevming more com-
pact.  Lut essentinlly—electrically—the  ap-
paratirs shown in 1¥igs, A and I s not a hit
more cllﬂh ult to et aleng with thaw any liigh-
mutlity “radio”—in some ways—in the help
given by nwter and signal Limps, fux
ample - mueh eaxievs  And it §s pro
seatteved  arrangement  that provides  your
best opportunity to sell the theatro anxiliary
parts.  For one example, many theatres stitl
don’t have those line voltage contvols, hut ueed

hem,
©
THE ABS QUITS

o Wyenn's long-awaited bromdeast  ehain
which recently started operations with I
grarters in New York, Iasted exactly 2
after which its world-famoens prosident off
Bis resigmation @ and now it is hankvrupt !

The stations conmected with this wonld-he
chain are continuing to broadeast individually,

is

©x-
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you ¢
thorit
ual.

with other repair work. Electric refrig-
eration servicing is a well-paying busi
ness—start in your spare time—before
Iong you will devote full time to it. One

or tw
OFFI

ICE MANUAL.

Have Been Added to the
OFFICIAL REFRIGERATION

To bring this useful service manual right

ub-to-

the OFFICIAL
ICE. MANUAL, has added a wealth of ma-

terial
older

frigerator
from the viewpoint of servicing—diagrams
to illustrate the essential parts, so simpli.
fied that repairs can easily be made.
addition of these new pages will not in-
crease the cost of the book to those who

order

Here Are Some of The Important Chapters:
Tutroduetlon to the Refrigeration Servicing Rusinesws

Tiztory

Jundamenials of Refrigeration

Deserip
Mitors
Trouhle

ntt P"arte,

Makes

Manufarturers of Cabinels
Refrigerants

Uther Important Chaniers

Flexible Looseleaf Binder
Complete Service Data

mediate repairs which
quickly, with little expense—and which

SERVICE ELECTRIC

r/gerators.

In your community there are
dozens of electric refrigerators
to be serviced. Many need im-
can be made

an repair with the aid of this au-
ative Refrigeration Service Man
Make many extra dollars. together

o jobs pays the small cost of the
CIAL REFRIGERATION SERV.

96 Pages of New Data

SERVICE MANUAL

date. Mr. L. K. Wright, the editor of

RFFRIGERATION SERV-

on new electric refrigerators, and
maodels as well.  As usual every re-
has heen accurately described

The

their copy now.

of Refrigeration

tion of ALl Knowh Types of Refrigeration
Shoot Ing

Valves and Automatic Fquipment

and Rpercificattons of Units

and _Automatle Edulbinent and Many

Over 1,200 Diagrams
450 Pages

Mail Coupon Today!

GERNSBACK PUBLICATIDNS
96-98 Park Place, New York, N

1 epe
stamps
are to
OQFFICI
b At.

together with the extra 96 pages of new ma.
terial at no extra eost.

Ine, RC-134
lose herewlth my remlu:m-e for $3.00 (check.
or Money Order accepted) for which you
seml me, poitage prepald. one copy of the
Al REFRIGER. \Tll)\ SERVICE MAN-

NARE i -

Address OV =

City State o e
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Here’s a book every Radio '
Man will refer to dozens
of times every day—

A Valuable RADIO BOOK! |

ERE is one radio book that answers every

conceivable question on interference. It
contains %6 pages, 81 x11 inches, chock full
with wiring diagrams, drawings and photo- |
wraphs showing where interference originates
=—how it is distributed, and how to eliminate
it. This is a wealth of information needed by
every radio listener, dealer and Service Man.

Send fifty cents in stamps or check for this book.

RADIO-CRAFT MAGAZINE
96-98 Park Place New York, N. Y

MAILING LISTS'

Pave the way to more eales with actual
names and addresses of Live prospests.

Get them from the original compilers
of basic list i nformation—up to date—
accurate—gunaranteed.

Tell us about your business. We'll help
'you find the prospects. No ob-
igati for ltati

Gives counts and
8,000 lines of
Shows you how to
ritories and line of
all kinds.

Shows you how to use the mails to sell
your products and services. Write Y-

R. L. POLK & CO.

Polk Bldg.—Detroit, Mich,
Branches in Principal Cities
World's Largest City Directory Publishers

Mailing List Compilers, Business Statis-

tics. Producers of Direct Mail Advertising.

HOW

COMPLETE IS YOUR RADIO
SERVICING FILE?

Every Service Man and Dealer must, without
any question, have his servicing material right
up-to-the-minute, and most assuredly, it must
be complete in every respect. In the CON-
SOLIDATED OFFICIAL RADIO SERVICE
MANUAL, the only complete One-Volume book
on radio servicing. will be found over 2.300
pages. over 5.500 diagrams, charts and photos,
Full details will be found on page 442,

rices on
usiness.
¢ special lists by ter-
usiness. Auto lists of
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| required.

SUPER P.A. SYSTEM

(Continued from paye 400)

down as low as 8 eycles per second!

The sinxlesstage pre-amplifier nnit which
was located between the microphone and the
mixer circuits is shown in Fig. 2. This
ampliticr contains a single tube and is coupled
at the input and owipmt by transformers,
The amplification in this single-xtage pre-
amplitier is approximately 24 ab, The input
is fed from the microphones throngh a 30
ohm impedance line to the primary of the
input transformer. The ountput of the pre-
amplifier is adjusted to 200 ohms which
matches the mixer fmpedance.

I'rom there the siznals are fed into the
2.stage  presamplitier, Fige 3. which is alxo
transformer coupled at input and ontput, This
amplifier has an approximate gain of 49 qQb,
Both the input and output jmpedance of the
coupling  trmsformers are adjusted to 200
ohms nnd the ontput is fed to the master gain
control where the volume of the entire systewn
is adjusted to the instantaneouns level re-
quired.

The Voltage Amplifier

The voltage nmplifier follows the gain cone
trol and in this amplifier will he found several
unique features,  In the first place, it is a
double-resistance-coupled amplifier, «imilar in
appearance to  resistance-coupled  push-pull
amplifiers,  Fach stage contains two tubes
working exactly 18t Jdegrees out of phase.

The output of the sccond stage of this
amplitior is divided into three distinet sce-
tions illustrated in block form in Fig. 1
(shown in Part I+, Each of these three sece
tions covers one part of the audible frequency
spectrum ; that is, the bass register, widdle
register, and  higl-frequency  register. Eaeh
of these sections contains a voltage ampllier
of the “double resistance” type mentivned
above, and a power amplifier fecding into the
speaker units.

To select the frequency response desired,

the capacity of condensers (23 and (24
shown in Fig. 4 ave varied, lor the high
frequeneies, small condensers are used for

this ecoupling; for the middle rexister, larger
capacities are used: and, for the bass fre-
quencies, a  combination of cohdensers and
A chokes is used.  This combination of
capaelty and inductance represents a band
filter with a cut-off above 200 cycles. The
circuit dlagram of the power amplitier units
is shown in Fig. 3. 'The size of the tubes
used in this stage depends upon the onfput
Ior the bass register, this output
is approximately 4G W. for cach amplifier;
for the middle register abour 12W.; and,
for the high frequendics, v W. These ont.
put ratings allow only 1% sccond-larmonic
content, and will, of course. he increased
about 1/3, if the usnal H9% harmonic distor-
tion is permitied, The zain in the voltage
and power amplifiers i about 76 dbh.. maxi-
mum.

The frequency respons¢ of the entire 1'.A.
system Is shown in the graph in Fix. 6, This
chart shows the output of the low-frequency,
middle-frequency. and high-frequeney units. as
well as the frequencey charvacteristic of the
complete system.

In Figs. G and II, respectively, are shown
the amplificr and rectifier panels.  (In this
installation there ave two distinet amplifers
which may be operated either individually or
in unison.)

The above general deseription will give an
idea of some of the difficnlties which may be
countered in desipning PLA. systems for large
auditoriums, where true fidelity of reproduc-
tion is a necessity.  We have not mentioned
anything about the balaneing of the indi-
vidual amplifiers;  impedance adjusting
acoustic feedbacek, or any of the other dith-
culties  which the installation cengineer ine
variably enconnters,  However, any  Service
Man who has attempted to Install a 1%.A.
system is familiare, at least in part, with
these diffienlties.,

{Courtesy is extended to Mr. T. I
worth. I'resident. and W, C. Blaisell. Chief
Engineer, Bludwarth, Ine.. who #ave the
writer every possible assistance in the prepa-
ration of this article,  Nate that ol wreilabhle
dalaq appears in the article and accompanying
iltu-trations.—Author)

Blud-

1934

P L

Lefts and rights in the
shape of heat, vibration,
excess voltage . . . mean
nothing to a Centralab
Fixed Resistor. . . ,

Baked at 2700 degrees it takes every
abuse “on the chin” and comes up
smiling.

That’s why we say . . . insist on
Centralabs.

CENTRAL RADIO
MILWAUKEE

LABORATORIES
WISCONSIN

PRACTICAL
RADIO ENGINEERING

An opportunity for RADIO
MEN to enlarge their scope
of treining.

Whether elementary  radio
principles or advanced sul-
jects, sound wpplications or
ractical radio engineering, RCA
nstitutes is prepared to give you
the instruction you need.
RESIDENT SCHOOLS NEW YORK AND CHICAQO
with wodern  standard  equipment
EXTENSION COURSES FOR HOME STUDY
under convenient “‘no obligation” plan.
Jllustrated Catalog on Request

RCA INSTITUTES, INC.
Dept. RT-1

75 Varick Street, New York
1154 Merchandise Mart, Chicago

o Improve
—your radio construction work by fol-

lowing the technical data in the new
Hammarlund Catalog.

For FREE COPY, write Dept. RC-1.
Ask also for information on COMET
”PRO"—Superhe(erodv-e with Crystal
Filter and Automatic Velume Control.

HAMMARLUND MFG. CO.
424 W. 33rd Street
New York, N. Y.

Fo'v Bate Radio
ammariund

PRECIS/ION

PRODUCTS
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.,
of One
orMore of These

Popular Short Wave Books

pocket—here's a sove
You get absolutely
25¢_and 50c

Here's money put right into your
l,p: FOuU nover gave a8 !h;wu%‘htr;«;.“l : 8
k: any one or more of the a sha
wuﬂv':l-bo::kz v.mh a year's subscriptlon to SHOLT WAYVE
CRAFT, the Radio Experimenter's Magazine. A oOne
years subscription brings you one fifty cent book or two
twenty-five cent books; a (wo-year subscription brings
yout two filty cent books and any one twenty-five cent
book. Decide NOW what bogks are most heressary te
— then send wus your subscription hy return meil

e books will be sent to you immediately.

On All
Newssiands = ll-ltég'lo:nc;r::

Over 200 1Mustrations

No. 1
50c

Tms populsr short-wave magazine iInterests the great
army of ‘"hsms,” broadeast llsteners, and genersl
tadlo students who are Interested In experlmental as
well a: scientific angles of short wave development and
spplication. In each monthly issue appears the largest
and most correct short-wave station eail ilst. and im-
poriant constructlon acticles on recclvers and transmit-
ters. Including “’'picturized’’ dlagrams easlly understood
by enyone. 8 big feature 'orlginated’ by SHORT WAVE
CRAFT, You'll also find the latest news about short-
wave physics, miero- and ultra-short waves and other
spplications of this newest branch of tadlo.

No. 3
S0¢

Many Short Wave Sets to Build

Many exceflent short-wave sets with complets construc-
tion details with °*picture’’ dlagrams, are found in every
{ssue—these sets vary from simple one- and two-tube
le:’s to those of more advanced design, flve and eight
tubes,

Big Silver Trophy FREE!

Recently innugurated by Mr, Hugo (ernsback, Editor.
was the “Short Wave Scout Contest.’” To the Short-
Wave ’fan'’ who has logged and obtalned verification of
the largest number of short-wave stations from all over
the world, during one month, wlll he awarded s magnifi-
cent sllver Short Wave Scout Trophy.

Mail This Coupon Today!

0 — S S —— — ——— ——— —— —

SHORT WAVE CRAFT, Dept. RC-134
96.98 Park Place, New York, N. Y.
ientlemen: Enclosed vou will find my remittance for »
subscription to SIIORT WAVE CRAFT for
[ } One Year @ $2.50 (Canadlian and forelon $3.00)
[ ) ''wo Years @ $5.00 (Canadian and foreion $6.00)
Send me FREE books which are circled below.
1 2 3 4

Name ......

Address  .,....

Clty serisasansse

{Sond remittance in eheck of maiey order. Reglster let.
ter If 1t contains cash or unused U, S, I’ostage Stamps.)
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READERS' DEPARTMENT

(Continued from page 403)

Now it is going to be tough waiting for the
balance of Mr, Nadell's series, but while we
wait allow me to mention the articles which
I like best in RapIO-CRAFT.

First : unew simple test equipment, such as
point to peint systems (lets have wore on
this).

Second: Serviee Data shects;
one of these.

Third ¢ Operating Notes.

Fourth: Readers' Department; very good.

1 would like to sce a service depnrtment
conducted by Frank L. Sprayberry: an auto-
radio scrvice department: and a department
devoted to servicing theater cequipment (of
course this ix what I would like to sce). 1
wonder how many more agree with me or
disagree?

In conclusion, how alout an article on a
fube tester utdlizing an oscillator and an out-
put meter; oue that won't go stale on us for
a while at least?

never miss

LocCKwooDn,
Pauline St.,
Chicageo, I

THE "PHANTOM" DEFECT

Editor, RAD10-CraFr:

I note the question submitted hy Mr. Paul
\. LBrown In the June issue of RApIo-CrarT:

I hiul a similar problem over a year ago, My
sot, a D'hileo model 70 AL, set, acted similar
to Mr, Brown's, ‘I'lis recelver was sent to
the state distributors on two different occa-
sions (about 6 months apart). ‘The receiver
was rcturned as U, K, each time, but after
operating it for a few days it did the same
thing, tlrst fading and then Blocking, and by
snapping the switeh off and on again 1t
worked O, K. for a while, It did this for
about  months. In all thix time I had tested
the receiver a dozen times for every possible
defect,

One day [ took it out, turned it upside
down and set it going, aud taking a neon
lamp tester went over the set completely as
I had done several times,  lowever. this time
when it faded I happened to touel ome of the
balanecing units and, presto, it came hack to
normal operatiom.  In this model the balanc.
ing condenser and also a small fixed condenser
are in one unit. I resoldered all the cotilee-
tions but it Jdid not remedy the matter, re-
placing the nnit cured the trouble and the
receiver worked O, K, M1 tests showed this
unit 0. k. when cold but went wrong after it
got warmed up. 1 thought at tirst it was a
loose connection lut it was net: it was in
the balancing condenser. I trust this will
help you.

I1. J. PRESHINGER,
Rudin Pleetric Nhop,
Geraldine, Monf.

P.A. IN A FARMING TOWN

Editor, RADIO-CRAFT @

The following aceount of how we made u=e
af a DL\, system may bhe of Interest,

To understand the purpose of this system's
use here one should understand something
about our town, Lenox is a small village of
1.200 population in a community euntirely
agricultural.  Naturally, 2 town of thix size
does not boast of a larke busiuess section!
Lenox does most of its hitsiness on one hlock,
plus one-half bluck each way from one end
of the main Mock, The farmers drive in for
most of their buying on Wednesday and Nat-
utday nights. Usualiy, more business is done
from 7 to 11:30 IPM. on Saturday night
than during all the other days of the week
eombined !

The object of the .\, system was to fur-
nish entertainment and to stimulate business,

Two of us, with only a slight knowtedgze of
the workings of a .\, system, borrowed the
money and started out, Woe purchaxed an am-
plifier, two dynamiec speakers, mike, turntable,
pickup and eontrol hox. We started tast
year, in September, and warked every Wed.
nesday and Satarday night until Octaber
17th, ‘This Spring we had our opening pro-
gram on May 7th and discontinned on Octo-
ber 15th,  We have bad lots of fun, given en-

RADIO-CRAFT

Increase

YOUR SERVICING
BUSINESS 25%

1{ you are oserlooking sorvielng auto radios. then you're
misslng a grest deal of business. The auto-radie busi-
ness had its greatest hoom this past summer and thoue
gands of sets were soid. Iiy thls time many of these
samo scts require senleing and with hundreds of them
right in your own community, you can build up s good
autn-radlo servicing business. In a short time you can
easity add £57% or more to Your regular sorvicing busi-
ness,

" Official
Auto-Radio :

Service Manual :
Complite Diirectory '
o, al e
Kutomobile Redic Feceivers

4 Fui!l Installation and
: Trouble §hi |E Guide

*92.50

Every man ¢onfected in sny way with the booming suto-
radlo husiness will want a copy of tiMs hook Immediately.
It i3 devoted excluzively to auto-radio service ““dope'’ in
complete, understandable formn,  The OFFTUTAL AUTO.
RANIO SERVICE MANUAL contalns  schematle  dia-
grams. chassis layouts, mounting Instructlons, and
trouble shooting hints on all 1913 and many older model
auto-radio recelvers. This Manual contalns a "‘gold-
mine™ of Informalion,

List of Sets Covered in the Manual

Atwater Kent Mig Co. Chas, Hoodwln Coempany
Autocrat. Radlv (‘ompany Montgomery Ward & Co.
Carter Genemotor (‘orp. Natiunal 'o.. Iue.
Chevrolet Motor (‘ompany Philco Radlo & Tel. Corp.
Crosley Radio Corp. Plerce.Alro. Inec.

Deleo Appllance Corp. Premier Eleetrlc Co,
Emergon Electric MIg. Co. RCA-Vietor Co., Ine.
Federated Furchaser, Ine, Sentinel Radio Corp.

Fada Radio & Elee, Corp, Sparks- Withington Corp,
Ford-Majestle stewart Radlo & Tel. Carp.
Franklin Radlo Corp. I'nited Amer. Lusch Corp
Galvln Mfg. tTorp. Unlted Motors Servire
General Electrie Co. U, X Radle & Tel. Comn.
General Motors Corp. Wells-Cardner  Company
Grigsby-Grunow Co. Zenith Radio Com.

Over 200 Pages
Over 500 lllustrations
9x12 Inches
Flexible, Loose-Leaf Cover

Mail This Coupon Today!

GERNSBACK PI'BLICATIONS. Ine.
95-98 Dark Place, New York. N, Y.
Enclosed you wlil find my remlttanre of $2.50 for which
please send me_one Copy af the 1933 OFFICIAL AUTO-
RADIO SERVICE MANUAL,  (Send remlttance in
check or mwney order. _ Register lecter {f it contalns
cash or currency. WE PAY POSTAGE,

Re-134

Name  .iiacieees sieessecssssseessserrstenrrenner e

Addresi .. ....i . iissienisssrerssecnns Sreseaaranian

(%11 5600 60anaa0a000MoaoNaa000000aa6aaa State ..........
for JANUARY, 1934



tertaipment to mabny people, boosted for our
town, and pald for the outtit.

This year we extended our outfit so as to
give complete coverage on the main business
block with less output and better quality.
our “studio” was in the front end of a
restaurant where people on the street could
look in and see as well as hear.  (The street
would often be crowded so that autos would
be unable to et throwugh))

We had the usual grief with packed bute
tons and broken down tilter condenxcrs, but
enjoyed it all, Two days following our first
“hroadeast™ last year, we anplificd Goveruor
Turner’s talk at a small town “llome Com-
ing Festival” and got away with it amazingly
welll We found out later that ondy one hut-
ton of the mike had been properly hooked!

This year we have nsed six small magnetic
units and two dynamie cone speakers, jn sece
ondsstory windows ; and on the roofs of one-
«tory buildings,

Last winter we tried out dances using
recordings, Thexe dances were not o siecess
as the duncers seem to want an orchestra in
stght—] do pot understand the psychology
of it,

Just before primary clections last June we
had s=everal of the county candidates glve
dve-minute talks, e to the depression wie
did net try fur any engapgements outside of
town.

Qur charge to the merchants for their ads.
was beld to a2 minimum as we did not go
irto it as a money-making proposition. llow-
ever, it could he made to pay good money if
properly handled.  Anyone who can scll ad-
vertisements to =mall town merchants twice
each week during this depression (and most
of the time write the ads, as welk) should be
ahle 1o sell anything to anyomne.

Any further information desired about the
warkings of a '\, system in a rural cowm.
umnity will be gladly given on request,

b, L, Bang,
Lenor, fowa,

THE MODERN BLOOPER

Lditur, RADIO-URAFT :

{ have a problem that T wonld like you to
think abuart,  Some of the cheap sets thau ave
Iwing put out now sct up interference in
other receivers, A case has heen hroughe to
my attention, of an apartment house where
there are two of the Majestie model 3100
sots and due to the fact that they have an
unshielded oxcillator coil, they broadeast a
<ignal 17% ke, below the station tuned in,
and thas bother all other radiv receivers in
the vicinity., The owners have spent good
noney for these ~cts and don't care to junk
them, bhut the neighbors are also entitled to
good reception,

I have tricd shielding the chasxis gnd have
written to the mwauufacturer without result,
Must I conclude that there is ne solntiou te
this problem? 1 have noticed the same con-
ditiom in =ets of other manufacturers, the
manufacturer mentioned above is not the unly
offender!

1 wish that you would publish this letter
to "razz”’ the manufacturers for putting out
sneh xets jn thix day of congested conditions,

G, W, LAWRENCE,
Norton, Kanxas,

(T'his condition is indeed deplorable. With
the sensitive sets of today., “bleopers™ are
anforgivable,  And the worst of the sitnation
is that there is no practical solutiom tn the
proaldem,  As bmg as mannfacturers continne
to make sueh seix the condition will remain,

To eure an jndividual ecase. the oseillator
cofl can be shielded and a filter inserted -
twoeen the <et and the power supply lines; or
a single stage of untunel 1LF, connected ax
a “blocking™ cirenit,  After the set has hoeen
calizned, radiatlon is usually elimijnared or
rechueed a great deal,

ITowever, it s virtnally impoessible to (o
this to every radio set that “bloops. even if
the owners were willing to pay to have the
changes made,—lrsoeiate FEditor)

"FOUR NEW AMPLIFIERS"—PRO
AND CON

Editor, Ttapio-Crarr:

I am sending a verbal “seallion” to Mr.
F. Lester whe wrote the anicle, *ifonr New
Amplifiers” in the October, 1053 issue, ‘Phis

RADIO-CRAFT for JANUARY,

article stated that ther get 28 W, undistorted
output—uncanny, what these new amplifiers
will do!

According to the distortion curve in ELEC-
TRONICS magazine, the per cent of distortion
rises sharply when the power s increased
over 10 W, and they also state that the tubes,
(09's in eclass B) are capable of 20 W, un-
distorted output, so¢ I waould like to be let
In on the secret of how they get the 28 W.—
maybe its due to the 3.2 per cent they use!

GIBSON BRrINDLEY,
Radio Servive Stop,
1101 % Hamilton Ave.,
Trenton, N. J.

Lvtrok, Rapto-CRAFT :

We wish to acknowledge 1he letter of Me.
tiibson DBrindley.

The writer is sure that if Mr. Brindley will
once again refer to the curves that he men-
tionx, he will find that the type 54 tubes in
ctuss B are capable of higher than 20 W,
undistorted output, depending entircly upon
the “driver” of these {ubes! The seeret of
how we get 28 W. is due xolely to the form
of dviver we employ, as well as good quality
input and output transformers,

Under actual measnrement, the 28 W. class
B amplifier saturates at 38-and-a-fraction
watts output, this being measiived neross the
00 ohm line output circuit of the amplifier.
We are sure, therefore, that it is agreed, with
us, that in rating our amplitier at 28 W. out-
put, we are being very conservative. ‘Fhe dis-
tortion percentnge is below 10 per cent at
o5 WL ontput whicl: is exceptionally good for
¢lass B amplification.  This 10 per cent is
not noticeable to the average ear.

F. LESTER,
Whelrsale Radio Scrrive Co.,
New York, N. Y,

®
NEON-TYPE CHECKER

tontinucd from page 413

Line voltage regulation
variable resisror in the A8 line, By a single-
pule singlesthrow push butten switch, the
nevn tube is hooked across the 230 V., wind-
ing. Placing the *English reading” shunt re-
sistor at point No. 12, which is approximately
10,000 ohms resistance, changes the charac-
teristics of the neon tube in such a manner
as to permit it to be adjusted to a point on
the senle indicated by a red line (about in the
center of the “Good™ sectiony,  When  the
meon beam is adjusted to this line the voltage
on the primary is approximately 100 V,

is provided by a

Instructions
Net Sw.l (knohb No, 1) on the off posi-
tig, Juxert the tube in the xocket indi-

cated on Table |, Ret knob No, 1 to position

208 or 4 as shoewn,  Caxtion! Be sure to
have the correct setting to avoid applying the
wrong voltage to the filament.

The No. 1 switeh at the slde Ieft of the
panel should be set at position 1 or 2 accord-
ing to the chart, The toggle switeh Xw,2 at
the right of the panel <hoild be throwu toe
“Caontrol Grid™ for all tubes with a grid eap
on top—all others, to *“regular Grid,”  Set
knob No, 2 181 at 12, press the red button,
adjust the line voltage control (lheated in up-
per right hand corner of the rabinet) turn
right or left until the neon light colunn ix
even with the red line, Ret econtrol knob No, @
according to the chart, Tress button Sw.i
“I’ress to Read”; if the tube is wood, the
licht will rise to the “Good™” section, If
the tube is burned out, or weak, the lght
will =how, ov rise only to the “Renew™ See
tion of the scale.

Shorted tubes will epuse the tudicator tulw
to burn very bright, and light will gpill over
the top of the anode.

To test for a short between cathode and
filament, press button “I’ress to Read” and
the white button at the same time, 1f th
neon light lwam deesn't disappear, the tube is
shorted. This applies only to heater type
tubes.

To test one plate of a full-wave rectifier.
test in the waual way, To test secomd plate,
press button “I'ress to Read™ and button No,
S0 8w T at the same time,
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Get Your
Copies of the
SHURE
TECHNICAL
BULLETIN

Because of the widespread interest in the
SHURE TECHNICAL BULLETIN and

the numerous requests for back issues .

the following back issues are available
now at
6 per copy.
No. 1 Condenser vs. Two-Button Mi.
crophones.
No. 2 Field Problems in Microphone
Placement. Part 1-——Broadcast-
ing.

No. Field Problems in Microphone

Placement. Part 2—Public Ad-
dress Systems.

No.
No.

Mixing Circuit Design Data.

The Microphone—An Electric
Ear, Noise Measurements=——
Binaural Transmission.

ot

6

Field Problems in Microphone
Placement. Part 3 — Multiple
Microphone Systems.

No.

The

SHURE TECHNICAL BULLETIN
. a monthly publication of the Shure
Brothers Company, 215 W. Huron St.,
Chicago, microphone makers . . . contains
AUTHORITATIVE AND USEFUL IN-
FORMATION on microphones, micro-
phone placement, design data on associated
speech-input circuits, new applications of
microphones for industrial and research
purposes, and similar technical phases of
broadcast and sound engineering.

Copies of the SHURE TECHNICAL
BULLETIN may be had without charge by
broadcasting, public-address and recording
engineers simply by sending in your re-
quest on your company's letterhead.

Subscriptions accepted from amateurs, radio
service men, and others at the nominal fee
of S0c per year.

To be sure of having these valuable
issues send for them now. Use the
coupon below.

SHURE BROTHERS COMPANY

215 W. Huron Street, Chicago, Il

O Please send me postpaid the following
back issues of the SHURE TECHNI-
CAL BULLETIN:

h\.‘. l
Mo, 2

Mo, 4
Mo, 5
6
c

Mo, 3
I am enclosing =
(in stamps) (in cash),
O Please enter my subscription for one
year. I am enclosing 50c [] in stamps
[1 in cash ] in money order.

Name
Address
City and State
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Cl:sified Advertisements

Advertlsoments in this section are Inserted at the
wost of twelve cents per word for each insertion—
name. initigls and address each count as ane word.
Cash should accompany all classified advertl:ements
unless placed by a recognized advertlsing agency, No
1ass Lhas ten words are accepted. Advertlstng for
the February 1941 fssue should be received mot later
than December Jth.

CABINETS WANTED
— - - .
RCA-106 Cahinets—Iluss speakers. Will

pay cash.
yracuse,

Write Reese Electric Company, North
.\'ew_‘_)’or_'.

_MUSICAL )
PLAY Piano hy ear. Complete course $3.00.
fformerly $15.00). Joe DLoucher, Bex 12-1,
Ottawa, Canada. o o
) POWER SUPPLIES -
(Formerly $15.00). Joe Boucher, Box 121, ]

A.C. POWER. less than $5.00. Build a 300-wat, |
110-vult, 60-cycle, public address or light genera-
tor. Complete plans $1.00. A.C. Power. P. O,
Box 382, Vincennes, Indiana.
___RADIO
RADIQ PARTS—WE CARRY EVERYTHING
for receiving and transmitting. Wedel Company,
Inc., Wholesale, Seattle, \Washington,
— SONGWRITERS
SONGWRITERS!  Poems, melodies.  Amazing
Spportunily. Hiibbeler, D153, 2104 Keystone |
Chicago.

$1 PAYS FOR 3000
LIFE PROTECTION

Even If You Are Past 55

The Nationa) Security Assn, 204 S Iamilton
Dr., Dept. 76-W, Beverly Hills, Calit, 18 offering
to men, women and children, betwcen the ages
of 10 and 75, a new Life Protection Membership |
Certificate without medical examination for $1,
which paye 31000 for death from any cause;
$2000 to 33000 for accidental death. SEND
NO MOXNEY. Just your name, age, name of
beneficiary, and a Life Certificate, fully made out
in vour name, will be sent to you for 10 Dayw
Free Inspection, NO AGENT WILL CALL, If |
you decide te keep it, send only $1 to put your
protection in force for about 45 days—then about |
8c a day. I not, you owe nothing., OFFER
LIMITED. So write today.

—— e@h0LOg, —

THE MAGAZINE OF SEX SCIENCE
SFEXOLOGY. foremost ecdueational sex magazine, 1s
written in simple longusge and can be read by
every member of the famlly, It 1s Instructive, en-
lightening—not a risque book—contains no Jargon.
Devoted to Science of Heslth Hyglene.

Contalns 25 important articles on Sex Srlence, 68
pages, with attractlve two-color cover. Here are a
few of the more imbovtant artieles: The Male Re-
productive Organs (1llustrated): The Cyecle of Men-
struatlon (Illustrated): Three U'nusuval Types of Preg-
nancy (Ilustrated); Napoleon's Sexual Transforma-
tion: Bed-Wettlng_ and Sex Weakness; Sex-Life
During Pregnaney; T4 Nexual Abstinence Harmful f—
A Reply; Can We Uontrol Sex of OfTspring?: Mas-
turbation—The Truth Ahout Ir: Are Douches Neces-
sary?; A Man Becomes a Woman,

Get a copy of SEXQLOGY on any newsstand, or,
it your dealer cannot supply you, send 25c in stamps
for a copy of the current lssue.

SEXOLOGY 25R west Broadway New York, N. Y.

“ONE CENT A DAY PAYS

UP TO $100 A MONTH

The Postal Life & Casualty Insur-
ance Co., 102 Postal Life Building,
Kansas City, Mo., is offering a new
accident policy that pays up to $100
a month for 24 months for disability 1
and $1.000.00 for deaths—costs le a |
day—$3.65 a year. Covers all acci-
dents including those of occupation.
Men, womien and children eligible.
Send no money. Simply send name,
address, age, beneficiary’s name and
relationship and they will send this
policy on 10 days’ FREE inspection.
No examination i8 required. This of-

fer is limited, so write the company
today.
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(8ix possible settings for R1 (knob 21 are
shown in Fig. 1—actually, 1 is continuously
variable,)

List of Parts

Two Naald 4 prong sockets, 81, 82

One Nasld § prong socket, 83

Three Naild 6 prong sockets, 84, 846, 86

One Nadld 7 prong socket (large), 87

Onc NaAld 7 prong socket (small), 88

One Clarostat  wire-wound varinble resistor,
15,000 ohms, Rt ;

One Clavostat  wire-wound
2.000 ohms, ItH;

One Clarostat  wire-wound
5.000 ohms, R

One Electrad wire-wound fixed resistor,
ohims, R2:

One Electrad wire-wound fixed vesistor, Hamml
ohms, R4:

Two Ilart & IHegeman switehes. double-po'e
double-throw, 8wl, Sw2:

One Carter switeh, G-position, 8wl

One Hart & Ifegeman switeh, single-pole
single-throw. Sw6:

One Acme switeln push-hutton type, Swi

One Aeme switeh, pnsh-button type, Swi:

One Aeme switeh, push-batton type, Swv

One power transformer. primary 110 V,, sec-
ondary 230 V., Alament 25 V. tapped at
1.6, 2.5, 6, and 12 V.3

One Acme panel;

one Acme glow discharge neon

One Yaxley tip-jack.

varinble resistor,

varinble resistor,

tube ;

TABLE 1
Type Soc- K. K. Sw. Type  Sne- K. K, 8w,
No. ket 1 2 1 No, ket 1 2 1
1 1 3 5 2 42 o8 10 I
KR1 1 3 5 02 43 S04 8 2
243 1 2 > 2 14 400 1y 2
245 5 2 o 2 45 1 2 s 2
2AT 7T 2 14 2 46 3 2 a1
2B7 T2 hou 47 302 10 1
HZ3 2 3 9 2 48 4 4 I
GAT 7T 03 14 2 40 301 8 1
CB7 7T 3 15 2 50 1 3 14 2
66 6 3 11 2 52 3 0 12 2
66 6 3 11 2 A1 3 2 17 2
GD7T T3 1 2 55 4+ 2 12 2
Lo T 3 11 ¢ o 302 18 2
01y 1T 3 1R 2 o7 G 2 11 2
10 1 3 18 2 58] 6 2 11 2
12 t 511 o R KR 2
124 1 3 11 2 GO ¢ 3 20 2
15 3 1 20 2 0 4 % 0 2
19 4 1 14 1 71 1 3 R 2
20 1 8 18 8 I 4+ 3 20 2
KR20 4 2 0 7 6 3 11 2
1 2 20 2 Ik 6 3 11 2
4 3 20 2 79 4 o FLI |
3 2 15 2 80 2 % 1 2
3 2 15 2 f1 2 5 11 2
5 2 14 2 82 2 3 9 2
4 4 5 1 8 2 3 10 2
1 1 18 2 {4 3 0 R |
3 2 18 2 4 3 12 2
4 2 14 2 8O 6 3 8 2
1 1 19 2 | 4 3 2 1o 1
1 1 10 2 LA 3 3 501
1 1 18 2 WALl 502 5 1
3 1 14 11 wWumd, 3 2 20 2
1 1 16 2 wumd. A 4 2 20 2
32 17 2] Wund, 4 3 w0 2
3 3 14 2 4820 1 2 h 2
3 3 12 2 4821 1 3 5 2
3 3 11 2 483 1 3 HE
an 3 3 14 2 4840 3 2 10 2
40 1 3 18 2 483 3 2 5 2
41 5 3 8 2 486 3 2 10 2

OPERATING NOTES

(Continued from page 416)
This damper is made of sponge rubber %-in.
thick, and ix % x O/16-in. long.

Low volume on phono, can also be traced
to a poor contact in a radie-phoho, switeh,
On the saime model the filler block breaks
down. 1If the customer wants a chenp repair
or has hern givea a lower estimate, and »ou
want to cut yomr own, dizeonnecet the lead
from terminal three on the filter bloek and
put thix lead on the positive side of a 2 wf.
electrolytic condenser, The negative lend of
the electrolytic condenser goes to terminal 4
on the filter block. A temporatry repair can
be affected by just disconnecting this lead from
terminal 3, and taping the end: the reeciver
will then function with but a slight inerease
in the hum.

RADIO-CRAFT

PHILCO SETS

COMMON troubte in the Philco 111 and

111A models is an open eirenit in the
oxscillator coil due to the heat expanding the
¢oil form which breaks the wire. In the
higher serinl unmbers this coll was changed
to a honeycomb wonud arvangement which
climinated this fanlt. A word of warninge
ntay dlse be said about the range contrel, 11
the partienlar set sounds exceptlonally noisy.
switeh the range control to a mininumm posi-
tion,  (This control is located in the back
of the two type 45 sockets—looking from the
rear.)

I'hilco 47—1f either the 44 or 36 tubes
<hort from illanent to cnthode the result wilt
e fadiug and intermittent reception,  Also,
the pilot lght will burn with redueed bril-
liancy.

MAJESTIC MODEL 52

HEN yon the complaint, “Majestic

2—doesn’t work!” oun vne of your calls,
chevk the second-detector plate voltage,  1f
there just Isn't any, you can be sure it is
the 25000 ohm resistor enclosed in the can
holding the sotkets of the two Vs and the
S0, This vesistor is accessible by removing
one serew amd taking off the hack plate.  An
other common fullnre in this model is e
Jdemeg, greid resistor in the oscillator civenit,
(This  vesistor is direetly at the oscillator
socket,)

ReQ

BRUNSWICK SETS

F a Brunswick model 14 or 21 has a rather

high hum level, a few changes in the wir-
ing can greatly reduce it. The purple, .1-
mew. wrid resistor located in the power unit
dlrectly above the 27 tnbe muxt he changed
to o 20-meg. resistor, The bypass for the
detector sereen-grid should be changed from
Jd-mf, to Jemf. (This condenser is located
along the side of the detector socket and =
tubular in shape))

Lrunswick models 14, 21, and 51, both A.C,
and B¢, (the DO, cirenit 3s shown in g
2.0 have a fault which wias mentioned in o
previons article, namely, the burning out of
the primary of the pushi-pnll inpnt trans.
former. ‘Uhe Serviee Man's cost on an orizi.
nal replacement is £3.25.  Add to this yone
labor rharge and you have a faney charge.
After losing a few jobs, a seheme was doped
onf whereby the estimate can he lower and
the protit greater,  The total cost is now S6e,
(Ree g, 3 Resistors R1 and 12 are placed
across the now defunet primary.  In this
way we got the voltage yo the plate of the
preceding tube,  R2 < only to Impress a sig-
nat veltage on the remaining outpnt tube or
fubes through U2, The valnes of this set-up
are T and R2, 25,000 ohms: Ct and (2.
02- to .1-mf,

In the Brunswirk models 15 and 22, the
most comnion complaint is oxciltation, ‘Thi-
is dnme to open LI bypass condensers, which
are loeated between the tnbe sockets,  The
casings are of hlack bakelite: to check, move
the connecting tugs on eaeh condenser in
turn: if there is a ellek, and the osciliatlon
ceases, you have found the faolty one. 1In
this snme model we have found a wenk sig-
nal, accompanied by distortion, to be due to
an open coupling condenser between the de-
tectar and first AF. 'This condenser is lo-
ented wnder the bakelite sub-panel at the
right hand corner of the set,

The Brunswick models t5 and 22 D.C, will
motorboat If the 434 V. “¢7 pattery is at
all weak. (The voltage of the 22y, V| bhat-
tery is not at all eritienl.) This ix the model
using the types 71.A, 50 o 32 tubes,

A. K. MODEL 51

ME  Atwater Kent model 61 gets very

noisy after abont 2000 honrs of service.
This 18 due to the three filament resistors
overheating and, bhurning away the insulating
material hetween the wire and the iron strin
on which they are wound, causing a short.
If the center strip burns ont, the first two
22 type tubes witl not light,

A slipping dial is eansed by the rubher
frictlon drive being worn out, PFor a tem-
porary tepair, take out the serew on the dial
kuob and tear a strip, abmrt 34-in, wide from
a length of tape and wind the strip tightly
around the grooved portion of the rubber,
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RCA VICTOR

NOabe RCA Superette BY7, ne reception or
intermittent reception js u<ually due te
Poor contact on the rotor contact strips of
the condenser,
II, WernLer,
314 K. 1585k St,,
New York, N, Y,

MAJESTIC SETS

N MAJTERTIC model 70 the Serviee Man
will often tind 1hat the first AL, tithe

o type 260 s gerting no plite voltage,
is usunl to sus
transthrmer,

It
L othe primary of the input
However, most nf the time we
find the tronble is due to an open 1,400 ohm
resistor, wonnted hack of the sub-panel in-
side the set.

It ix very easy to make a repair here with-
out removing the chas<ds at all, and it i= a
good idey to try the following teick tirst,

Remove the hmm-control knob and  place
a Majestic 1400 ohm resi<tor from the -
ontrol <hatt to the chasdx frame (ground),
ax shown in Mg, 4. I musie comes in O,
i ont one end of the resistor to fit the
shaft, place it on <haft, and place the other
ond of resisror hetween the biack of the ehas-
and the bottom of he chassis, A good
tight fit ean be ladd by striking the flange
of the bottom with a hammer.  This ix not
a teporary job hur ean be maie a permanent
one by ordinary eare,

This “stimt™ <aves a world of time and tak.
ing the =ct out to the =hop, (A study of the
hookup will show  why this scheme workso

In receivers of the malel 150 series of
Marjestie, st very had noise will sometimes he
rncountered (a hoopag-doop noise) when the
runing dial moved, A little graphite or
vaseline undor the prengs which ground the
roters of the eomlenser gang will remeddy this
ascillation,

Upon making a call in connection with the
model 532 Majestic, always shellne the dial
light when putting in 2 new one (a well-
Known fol” to any one who has had it to
dor. A dittie shellace. o wax melted in the
vight place will save 45 mimes labor a little
Inter on (its 3 job you can't charge wmueh for
auywiays,

A Spen
Dadly despue

~ix

which reproduces  high notes
Iy the Majestic model 70 series
reeciverst may not always be due to a bad
cone—unuiny  times the fichl eodl is loose in
cthe pot,” A little paeklng with pastehoard
o the back ond will correct the comdition
after everathing else has failed,

An open fic'd eail ean be vepaired (nine
times ont of reny i you will take off the
end plates of <ame,  You will usually find
wevernl small creen spofs (eorroxion) on caeh
oend of the coil

Sreak these amd
1o hlame,

Nearly alwads the “open’” s upen one end
and very seldomn “inside’ the cofi.  (The air
of eourse sors 1o the omside easier,)

When no grisl veltage is found upon any
of the R tuwes tirst test every tube for
“xhort=s" as ane shorted tube kilis grid voltage
on nll RI5, tubes,

Many times the radiotrician will find low
voltGiges due to the winding of the voltage
regulator being wound with the wrong size
resistanec wire,

It is well Knewn by all real vaillotricians
that thix is imporcne A 70 Majestie and
a 90, alse nearly all other sets use different
values of resistanes, depending upon the cur-
rent drain, ete,

Where low voliage is encountered in the
wot with a norncil line voltage—Ilook at the
regilator

Voltnge
a little

solder,  One of them is

an be raised or lowered at will by
intelligent work with  the voltage
regndator, This is a simple matter which is
overlookad by mest Serviee Men,

When aligning a model 70 Majestic you will
notice allgning condensers upon the side of
each [LF. condenser as well as between each

tube,
First align each of these slde condensers
“in™  hefore nsing your Jdummy  tube and

aligning the others “out,”

In other words, alizn caelr of these side con-
densers for maximnm output and then use
your balancing tube to allgn the ofher con-
densers (between the tubes) to wminimum,

RADIO-CRAFT {for JANUARY,

STEWART-WARNER
N Rtewart-Warner sets the B.F., bypass
contlenser value s very eritieal. o a set
which is weak in volume and =ensitivity try
different  capacities,  When  (he rvight con-
denser is placed in the eirenit, the set will
vjump at you,” “These are tiber inelossd econ-
densers (fire eracker typer,  If 1 metal cased
conilenser is used, it must be well taped or
insulated.

0, A, GULLEDGE,

(Boxr 1183,

Melarland Fuvniture, Ine,,

Caniphell Areade,

Vero Beach, Fly,

LYRIC MODEL D
TEMPORARY repair for Lyvie madel D
receivers. when the push-pnll transformoer

between th o tube and the two 43
goes Uwost,” ix <hown in Fig 5. An ovdinary
ilddio fransformer is connected with jts pris
v between the plate and B supply of the

writls of the 45's, A
conneeted  from
clussix,

While the action resnlting from thix wiring
not equal to the origlnal eireuit, doe to
the et that push-piedl action i not obtaine,
the resultx are very satisfactory, for a tem-
[orary  rephir,

2,000 ohmn

one 45 tube grid to the

ix

Epwarn T, Brorkway,
Wildwood, N. J.

BOOK REVIEW

28 TESTED METHODS FOR MAKING
EXTRA MOXNEY. Dublished by Na-
tional Radio Institute, Washington.
D. C. First edition. Size, 5% x 8% ins.;
56 pages, 82 illustrations, paper cover.
Price, 50c.

The man who is earning his living by ser-
vicing radio receivers will find this iittle vol-
ume both interesting and valuable,  Its main
purpese is to peint ont how the rdio techs
nicien can inerease his income by widening
hix seope of activities,  Wide-nwake men will,
no doubt. protit by the suggestions and hints,

The 25 mellunls arte as follows : (1) How
to Freet an Ontside Antenna, (21 Where to
Place the Receiver. (3) How to Install lLine
Filters to Prevent Noisy Radio Beception, (41
Iestalling a Noise-Iedneing Antenna Nystem,
() Ilow to Freet a Noise-Redueing Antenna
to Necommadate Up to Four Receivers, (6
How to Iustall an Aerial Betwoeen House and
Garage ; ITonse and

or Tree. (71 llow to
Make and EFreet a Good Aerinl Mast, (R)
Itow 1o Install an Indoer Aerlal or Aerial
Deviee, 191 How to Install a Permanent

Lead-in and Lishtning Arrostor Doeyviee, ([o)
ITow te Install a N Short-Wave An-
e, (11 Tlow to Seleet apd Roplace Tubes
in 1t Reeciver, (120 How to Start a Spmre-
or FullTime Radio Business.  (13) How to
Install Tone Contrels. (141 How to Add a
Necond Reprodueer to a Radle Receiver, (13)
How to Make and Insiall a Wave U'rap to (e
duce Station Interference,  (16) 1low to In-
stall a Police and Short-Wave Adapter, (17)
ITow to Inercase or Decemase the AL DPower
Supply Line Vadtage, 018y How to Install
an Antomatie Line Voltage Regulator, (10
How to Operate 25 Cyele Apparitns on G0
Cyele Current. (200 Tlow to Operate 110V,

seless

AU Receivers on LG, Lines. (21 Tlow to
Operate Any Battery Set on a 22 V., 1Murm
Lighiing  System, (22)  Restoring  Marred

Radio Cabinets, (28 How {o Install a Siw-
ple Radio Cireuit to Amplify Phone Conversa.-
tlon Without Eisturhing Wiring of “Telephone
Company.,
venlenee Telephones. (25 How to Install an
Anteuna  for an Antomobile  Leeeiver,
iver, (27
latteries with a Standard “13>
Automobile Receivers,  (28)

a Charger for Automobile

ltow to Install an Auto Radio 1t
Replacing «“B”
Fliminator
How

in
to install
e Dutteries,

s hook, which has been prepared by the
instrieetors in one of the Margest radio sehools
in this conntey, eovers the ghoyve subjects in
A conetse amd easy-to-read nuuner, 1t should
he serviceable to all practieal men,
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T tube and its secondary hetween the two |
resistor is |

(21 How to Insiall Doplex Con- |

know amyone whe
te replace

Fraw Descripiive Felder Upon Reguest

Thanks for the minuts!

LYNCH MANUFACTURING CO
81 Vessy Streel, Mew York, N
M abkers r.:l:l..n:‘_‘J;I'I;{J I|':.-|:|r -Redueir
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SERVICEMEN
RADIO DEALERS
T SEND FOR THIS
FREE
CATALOG!

IT'S CHOCK-FULL

of BARGAINS FOR YOU

Radio Dealers

and

can't afford to be without this
[t offers marvelous buys
in Radio Sets, Long and Short

book.

Wave Apparatus, Servicemen

Repair and Replacement Parts,

Electrical Goods, Sporting
Goods.

Just Oft The Press!

13¢ among the first to have the pick of
Mall this coupon now!

sreat bargnins,

RADIO CIRCULAR CO., INC,
Varick Street
New York, N. Y.

ont obligation, your latest cutalog.

AUresS coeeivaronsasessassscasesnssenas
(H5P0 a0 agoogo0o00000 Oooooa State.......,.

Serviecmen

Dept, RO-1
T'lease send me free of charge and with-

s
L]
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The Most Complete Directory
of Radio Circuit Diagrams
published!

Radio’s GREATEST

Servicing Book

In ONE VOLUME of over 2,300 Pages

Extra Heacvy

Buy this Big Volume on our

Cover—=Looselealf Bound

Nese

DEFERRED PAYMENT PLAN

Here are two of the most surprising announce-

ments that we have ever made to the radio trade

and we know that it is such good news that
every radioc man will be greatly enthused.

FIRST—that the three editions of the OFFI-
CIAL RADIO SERVICE MANUALS have
now hbeen combined into one big volume of
over 2,300 pages.

SECOND—that this new single volume of con-
solidated radio circuit diagrams and complete
radio servicing course can be bought on a de-
ferred payment plan—and at a big saving.

It is needless to say how valuable the OFFI-

CIAL RADIO SERVICE MANUALS have been

to members in every branch of the Radio In.

dustry, and how many thousands of each edi-
tion have been sold to manufacturers, jobbers,
dealers, Service Men and experimenters. But
we must emphasize this one fact: Service Men
now realize that they are tremendously handi-
capped without the full set of Gernsback Man-
uals. So much se, that those who have pur-
chased only one or two volumes, are NOW OR-

DERING THE MISSING BOOKS. They want

their files to be complecte.

The complete book gives you a volume of over

2,300 pages with over b5.500 diagrams, charts

and photos. There are absolutely mo pages or

illustrations or diagrams duplicated. There is
no radioc book published today which is 80 mod-

ern, up-to-the-minute, and which contains so
much useful information as is to be found in
this single volume. It is a book that will outlast
any other radio book in print. Look carefully
at the ijllustration of the complete edition on
the top of page. It measures %" wide, 12"
leng, 4% " thick.

Included in this volume is a complete radio
servicing course. This course covers every step
needed to learn the servicing business . . . from
starting in business , , , materials needed . . .
and how to go about servicing receivers and re-
pairing other radio equipment. ‘This course in
ﬁ:}‘f. is actually worth the price of the entire

Our new plan now enables every radic man to
get this single volume—a Complete Directory of
all Circuit Diagrams, of over 2,300 pages, on
deferred payments. You can order this book
immediately—get it in a few days, and use it
while you are doing servicing work. You can
make the first few calls pay for the entire cost
of the book.

For you to get this book is quite simple and it
is sent to you as soon as your order is received.
You pay for it in small monthly amounts which
can be taken from your earnings. If you were
to buy the three volumes scparately, the total
cost would be $17.00, including the supplements.

OVER

2.300 Pages

3.200 IMlustrations

THIS IS TIE

GREATEST

SINGLE

VOLUME RADIO BOOK IN PRINT TODAY

Now you can get the
1931 OFFICIAL RADIO SERVICE MANUAL,
with Supplements,
1932 OFFICIAL RADIO SERVICE MANUAL,
with Supplements,
and the 1933 OFFICIAL RADIO SERVICE
MANUAL Complete
at a big saving.
THE SPECIAL NEW PRICE FOR ALL THREE
MANUALS, wWITH SUPPLEMENTS, IN ONE
VOLUME, WITII HEAVY BINDER IS ONLY

S11.00

You buy this book this way—

Send $3.00 with order—

Pag; is.oo to Express Company upon receipt of
ok.

Send $3.00 thirty days after receipt of book.

Send $3.00 sixty days after receipt of book.

Total $14.00.

IF THE ENTIRE AMOUNT IS SENT WITH

YOUR ORDER, WE WILL ALLOW YoU A

10% DISCOUNT. THIS CAN BE DEDUCTED

FROM YOUR REMITTANCE.

IMMEDIATE SHIPMENT

Mail Coupon Today!

GERNSBACK PUBLICATIONS, Inc.

96-98 Park Place

|
New York, N. Y.| city ... State ..._

F—_——————— —— e —————
I GERNSBACK PUBLICATIONS. Inc.,
96-98 Park Platce, New York, N. Y, I
l Gentlenien
| In aciordanee v ¥our Speclal Qffer, 1 ¢ |
herewlth _§2.00 first pa¥ment toward the One
I Volume Tadie Manual.  Please forward it to u I
prempily Upon reciipt of the book, I shall pay I
K 5 company $5.00.  Thirty days later 1 shazil
send  ypu  $3.00. and Nixty days after receipt of |
I book, T shall -end sou my la.t puyment of $3.00,
It you want to take advynrate of the Xpecial D I
I count of 109 . remit only $12.60 with 1his counon. I
| Name I
I I
I Address ..., I

RC-104 l
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DIX ANNEES DE T. S. F. (Ten Years
of Radio), Published by Rtienne
Chiron, Paris, France. First edition.
Size, 6% x 10 ins.; 180 pages, 70 illus-
trations, paper covers. Price 15 francs
—$1.00.

Thbis interesting volume which is a timety
memoir to General Ferrié, has been written
by ten men well known in their respective
ficlds, in I'rance, The book is written in
French and ix non-technical in its scope,

The first purt reviews the last ten years as
recorded by “The Society of Friends of
Radio” in THr ELECTRICAL WavE, The sec-
ond chapter concerns Spark Transmitters,
Ares and Alternators for long.wave transmis-
sion ; it tells how these methods have become
practically obsolete within the last ten years,
The third chapter deseribes the advances
made in Vacunm Tube design, The fourth tells
about short waves and liow great distances
are covered on the high frequencies.  In this
section is mentioned Multiplex radio trans-
mission for secret telephony.  The sixth chap-
ter covers transmission on various frequencies
and the uses for ecach frequency spectrum,
The seventh is a history of the past ten years
in radio broudcasting: and the last three
cover Receivers, Radio in Aviation amd Fhe
Stabilization of Frequencies, respectively,

Thix hook ix a fitting memoir to that famous
scientist and pioneer in radio, General Ferrié,
whose untimely death brought to an end a
hrillinnt eareer.

LES REDRESSEURS DE COURANT
(Current Rectifiers), by R, de Bag-

neux. Published by IStienne Chiron,
Paris, France. TFirst edition., Size,

5% x 9 ins.; 128 pages, 53 illustrations,

paper cover. Price 10 franes—30.70.

This hook comtains a semi-technical descrip-
tion of the types of rectiticrs amd rectifying
xystems used for converting low-frequeney al-
ternating currents to pulsating direet current.

Inelnded in the explanations are the follow-
ing types of rectiflers: non-synchironous mo-
tors with dynamos, syuchronous motors wilth
dynamos, commntator type rectltiors, vibrator
rectifiors, clectrolytic rectifiers, moetal oxide
rectifiers, vacunm tube rectifiers, mercury are
rectlfiers, hot-cathode mwercury vapor rectitiors,
thyratrons, pressure-type metal rectlfiers, and
selenium rectifiers.

The deseription for each type includes a
simplified theoretient diseussion, an outline of
the ordinary uses of the particular type and
a semi-technical consideration of the charae-
teristies,

Radio fans and Serviee Men who are ac-
quainted with French will find this book an
interesting addition to their lbrary of refer-
ence hooks,

LA SURDITE ET 1’ACOUSTIQUE

MODERN (Hearing Aids and Modern
Acoustics), by P. Hemardinquer. Pub-
lished by Etienne Chiron, Paris,
France. First edition. Size, 5% x 9
ins.; 112 pages, 65 illustrations, paper.
Price, 10 francs—$0.70.

This book, written in French, covers that
very interesting sulject of overcoming deaf-
ness by mechanical and electrieal devices, e
author is well knawn for his researches in
the sound and aconstie ficlds and 18 well fitted
to write on thix subject.

The book starts with a general discussion
of the peculinritics of deafness and  tells
which varieties of the malady can be helped
by mechanical devises,  Following this is a
resumé of the numerous types of equipment

avaltable for atleviating deaf conditions, in-
cluding the Ossophone invented by thuge
Gernsback,

This volume gives a complete summary of
the subject, withont being too technical, and
should bhe of interest to the techniclan and
experimenter,

E;ﬂd the Beginner's Shor'l'-Wa;;
Set —to be described in the
forthcoming issue of Radio-Craft,
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ELECTROLYTIC CONDEN-
SERS AT HIGH VOLTAGES

WILLIAM MASON BAILEY*

HE cconomical capacity inherent to the

electrolytic condenser may Le applied to
the rectifying end of the amateur and even
the professional transmitter provided doe pre-
cautions are observed, In fact, for the past
two yeurs clectrolytic condensers have found
a place in amatenr radio work, and splendid
results have been obtained by users fully ue-
quainted not ondy with electrolytic condenser
technique hut also with the operating voltages
dealt witin.  Ienee a few notes at this time
way prove well worth while,

First of all, there are in gceneral use onty
five voltages employed in amateur transmit-
ting practice, namely, 60O, 1,000, 1,500 and
2000 V., oax delivered to the load., A con-
(tenser in order to be suitable for such appli-
cations shonld be ecapable of withstanding
these operating voltages without any sputier-
ing or similar troublesome phenomena,  Since
for the present the available radio colectro-
lytic condensers are limited to a working volt-
ugge of H00, it is obvicus that two or more
units must be wired in series to oblain the
necessary working voltage, Also. in series op-
cration the effective capacity is represented
by the capacity of a single unit divided by
the number of nnits in series, Thns with
three 500V, units wired in series to operate
in a 1,500 V, rectifier cireult. the effective ca-
pacity wilt be ane-third of 15 mf, or 3 nf.

The dificulty wsually cxperienced with con-
densers of any type when employed by ama-
teurs may be traced fo lack of knowledge re-
garding actual working conditlons as well as
the limitations of the condensers, PFor this
reason the uweer should make sure that he
knows definitely the peak or sarge voltages
that ¢btain in the cirenit, and that these
extreme  voltages are fully matched by the
working veltages specitied by the makers of
the condensers empltoyved,  Unfortunatety, the
voltmeter inserted in the vectifier circunit does
not always indicate the correct operating vott-
nge, «ue to cirenit peculinrities,  The actual
prak  voltage may be  considerably  higher,
placing a severe strain on the condensers,

There are two classes of reetifying cireuits
in eommon use, shown in the accompanying
diagrams,  Fig, 1A lllnstrates the cirealt most
commonly used hy amateurs, since this type
of eirenit will deliver a somewhat higher volt-
age for the samo toad and transformer volt-
aue, The nse of such a circuit especially with
the now nniversally used mercury-vapor ree-
tifiers places an enormons overload on the
rectifiers and condensers,  The untrained con-
structor usnally blimnes hothy tube and con-
denser mannfacturers, not reallzing that the
comdensers may he operating at a voltage
tuueh higher than the meter usually assecinted
with such equipment would indicate,

The circuit shown in Fig, 1B will increase
the life of the apparatus enormously and, at
the same time, provide n much hetter regula.
tion, The only drawbacks to thix circuit are
the slightly hilgher transformer voltages ve-
quired as well as the additional choke,

* t"hief Englneer, Dublller Condenser Corporatlon.

RADOLEK'S
NEW LINE OF
AMPLIFIERS

This |5-WATT
3-STAGE MODEL

| Dealer’s Price
' Less Tube $32.40
| ONLY

| @ PUSH-PULL 2A3s
| @ IMPROVED CLASS A PRIME
I 30 WATT SPEAKER FIELD SUPPLY

One of the finest 15 Watt Amplifiers ever produced
—vyet lower in price than previous Amplificrs far
less efficient and well made. Most Power per dol-
lar, with matchless Toue. For use with Micro
phone, I'honograph or Radio. Drives 3 lirge Dy-
namic Speakers, 5 small Dynamic Speakers, 3 Dy-
namic Horns, 130 Magentic Speakers, or 2,000
Hewdsets; or any combination of these, Furnishea
30 watts for Dybamic¢ Speaker Ficld supply, No
external chokes required. Ha: output impedance
tappud at 3, 6, 9, 15, and 500 ohms, Gain at
1.000 cycles, 77D, Frequeney characteristic withe
in 8DR. 50 to ®,000 cyeles. Tubes used: 1-56,
1-57, 2-2A3s, 1-5Z3. Overall size 9x16x8 inches,

YOU'R PRICE COMI'LETE
WITH CL'.\'.\!'I.\'G(ILA)[ ’Tl'liES‘ $39.67
GET OUR BIG CATALOG

Radlo Dealers and Servicemen: The new Radolek Profit
Guide 1s now ready! Don't detay sending for your
'REE Tt Is the most complete guide to Iadlo
i ever published. Lists over 6,100 varlous
ltems—Replacement Parts, Tools amd Materials, Testing
Eyuipment, Money-imaking Npeclalties, Public Address
Equipment and Radlo Sets. Also contains many handy
charts, lhookups, tables. and diagrams that sou wilil
baie use for every working day.
| Fill Out and Mail the Coupon Today!

RADOLEK CO,, 133 Canal Station, Chicago
I am a Dealer T 1 Serviceman [ ]
1 operate fronl Shop or Xwre [ ]; trom Home [ )

1 cwn the followlng Test Equlpnent......ceeeeeeveners
My tralning and experlence 13:...... 00090000 . .
|
|
NaMB  toieseiessnosstsienuanrossacennses 0050000000000
Address ...

CIY creenvrtincnanireneierea.. . Blate .......

Fig. 1
The circuit at B is preferable to A,

1934

DIAMOND TUBES at BARGAIN PRICES

All tubes are R. C. A. Licensed and are Guaranteed for
90 days, Dealers and service men let us show you hew
you can increase your profits on tubes sales.

Our tubes
‘ wlll Improve the quality and tone of any set.

Type |Price |Typs |Price |Type |Price | Type |P rice

201 A 25 244 65 gs <45 | 12571
226 27 | 236 .50 59 <55 | 401 | 1.10
227 | .27 | 237 | .40 75| 65| 403 | 1.25
245 «28 238 A5 7 .60 485 .50
171A | .28 | 230 | .50 7S leo | 12 [ 55
280 | (28| “a1| 50| F9| 75| 83| g

224A .45 42 50 281 | 1.10 210 | 1.2%
245 | 45| 43| 35| “m3 | a0 | 250 | 110
251 45 44 50 | R3 45 | 2A7 oI5
247 A5 46 .50 84 .65 | 217 .85
1124 | 40 | 48| 275 | 85| 50| 6az | 78
230 .50 49 65 | 89 S5 | 6RY 85
231 | .50 55 1 S0 | X409 | .45 |35Z5 | .68

{ 232 +65 &6 35 | Vo9 AS | 2A5 K]

233 65 | T 45 [ 222 +85

No order arcepted for less than $3.00,  Order from this

adv. All prices F. O. B, factory. 209 deposit with all

Radio Tube Exchange of America

orders,
| 160 Washington St., New York, N. Y.
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RIGHT Now is the time of the year when millions of subscriptions to favorite magazines expire.

RIGHT NOW is the time to renew your subscription when prices, for a limited time only, have been sensationally
reduced. Ordering at this time will mean a saving of several dollars for you.

In assembling these many combination subscription offers we have made it possible that our readers obtain standard,
opular magazines at the lowest prices obtainable. Only by special arrangement with a group of famous publishers
Eas this great combination of magazines been made available at the unusually low cost. NOW you shwulc!D order—
at money-saving prices. 1t is most appropriate at this time of the year to send your friend his favorite magazine.
Read over the various combination offers, and see how we bring you double values for only half the price. Then
order your magazines today. Prices are going up—this is your protection for one year. RIGHT NOW sit down
and send us the list. If books are to be sent to individual people, mention specifically the name of the magazine
and to whom and where it should be sent. Don't miss this wonderful opportunity. Al prices quoted are for sub-
scriptions in U. S. A. only. Canadian and Foreign subscriptions require additional postage.

OFFER NO. 1 OFFER NO. 8 OFFER NO. 15
Radio Craft 5250 oug price | Radio Craft 5250 oug price | Radio Craft $250  AUR FRICE
Radio News 2.50 Photoplay 2.50 Screenland 5
Regular Price SGO- $3-75 Regular Price sﬁ 53.85 Regular Price $4.00 53-25
OFFER NO. 2 OFFER NO. 9 OFFER NO. 16
Radio Craft 5250 oug priCE | Radio Craft 5250 oug price | Radio Craft 5250 QuR PRICE
Short Wave Craft 250 Life or Judge (Only One) 1.50 Silver Screen 1.00
Reqular Price $5.00 $3'75 Regular Price m 53.25 Regular Price $3.50 $3.°°
OFFER NO. 3 OFFER NO. 10 OFFER NO. 17
Radio Craft T Radio Craft 5250 our price | Radio Craft 5280 cuR pR.CE
Evareyfha;n_zgnence and o OUR PRICE Delineator 1.00 Golden Book 3.00
i . - -
Regular Price Sm $3'75 Regular Price $3.50 $3'oo REGUIGREIEES Ll $4'25
OFFER NO. 4 . OFFER NO. 11 " OFFER NO. 18
Radioc Craft 5250 oup price | Radio Craft 5250 oug price | Radio Craft 5250 ¢ p fRICE
P | . Pathfinder 1.00 Review of Reviews 3.00
opular Mechanics 2.50 - hnad $4 25
Regular Price $5.00 $385 Regular Price $3.50 5300 Regular Price $5.50 .
OFFER NO. 5 OFFER NO. 12 . OFFER NO. 19
Radio Craft 250 oug price | Radio Craft 5250 oug price | Radio Craft $252  cug PRICE
Popular Science 1.50 American Boy 2.00 Nature ﬂ 4 25
Regular Price $4.00 5335 Regular Price $4.50 $350 Regular Price $5.59 S .
OFFER NO. 6 OFFER NO. 13 i (23030 SR
Radio Craft $25¢  oyuRr PRICE Radio Craft 3250 OUR PRICE Ra_d'olcraf* 1250 o poicE
Modern Mechanix 1.50 Motion Picture 1.50 Scribner's 4_00
Regular Price Sm $3.35 Reqular Price Sm 53.25 Regular Price $6.50 55-25
_ OFFER NO. 7 OFFER NO. 14 _ OFFER NO. 21
Radio Craft 5250 our price | Radio Craft $250  OUR PRICE Radio Craft $289  cuR FRICE
Christian Herald 2.00 College Humor 1.50 Physical Culture 2.50

Regular Price H $3-so Regular Price siTo $3.25 | Regular Price SHO $3-25

OFFER NO. 22

Ma es an Ideal T I $3.00

2 f f Regular Price $3.50
1t OrAllyone OFFER NO. 23
K ] ) Radie Craft 5280 ouR PRICE
Perhaps there is some friend out of town, or right Pictorial Review 1.09
near you, to whom you wish to carry your remems- Regular Price S50 5300
[& brance throughout the year. Then here is a good OFFER NO. 24
T idea. Send him his favorite magazine, or one you . 5
+ know he will thoroughly enjoy. (You can even send Radio erff $250  cyr FRiCE
e a magazine subscription to your best lady f1'19nd.) Wonder Stories 250 $3 75
g A subscription to a magrazine is always appreciated, Regular Price $5.00 .
T . ortai o . aneey A courtes
e and certainly brings remembrances. courtesy . N :
| card advising vour friend of the kind donor will be All Subscriptions Wil Be Mailed to

sent to him or her bearing your name. Send one or
more popular magazines to your friends or relatives. When

You Without Delaé—dUs'e the Coupon
rdering

S
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The BIGC "4" Offer

Grouped below are many of the ocutstanding magazines which can be taken in
combination with RADIO CRAFT. The individual groups represent a substantial
saving over the regular newsstand rate of all the books. ORDER TODAY.

Radio Craft
Modern Mechanix
Wonder Stories

Christian Herald

Radio Craft

Popular Science
Delineator
Pathfinder

Radio Craft

American Boy
Motion Picture
College Humor

Radio Craft

Screenland
Silver Screen
Life or Judge {Only One)

Radio Craft
Golden Book

Review of Reviews
Nature

Radio Craft

Seribner's
Nature
Pathfinder

Radio Craft

Physical Culture
Life or Judge (Only One)
Boys' Life

Radio Craft

Modern Mechanix
Pictorial Review
Nature

OFFER NO. 25

") ALL FOUR  YOU SAVE

11 | ONLY $6.00 $2.50
OFFER NO. 26

, v 1 ALL FOUR

e [ ONLY $4.50
OFFER NO. 27

| year

1 year ALL FOUR
! [ ONLY $5.00
OFFER NO, 28

I year

| vear | ALL FOUR
v | ONLY $4.75
OFFER NO. 29
| Jer | ALL FOUR
i1 [ ONLY $7.00
OFFER NO. 30

YOU SAVE
$1.50

YOU SAVE
$2.50

YOU SAVE
$1.75

YOU SAVE
$4.50

|1l ALL FOUR  YOU SAVE

' [ ONLY $6.50 $4.00
OFFER NO. 31

|7y ALL FOUR YOU SAVE

| o / ONLY $5.00 $1.50
OFFER NO. 32

\'"1 ALL FOUR YOU SAVE

| 1ear /| ONLY $5.60 $2.40

The BIG "Popular”’ Offer

RADIO CRAFT for One Year and your choice of a subserip-
tion to any two of the publications listed below, each for
one year, at the special combination rate of

ALL 3 FOR

$4.15

1
OFFERs TO CHOOSE FRON

. @mrﬁwﬁhﬁﬁ@gaﬁ nes

> THE
PUBLISHERS

WILL MA/L

THE MAGAZINE
DIRECT FROM

| THEIR OWN OF FicE

70 YOU

Your Choice of One or More

of These Popular Magazines

Everyday Science
and Mechanics

Boys' Life

Woman's Home

Radio Craft Companion
Short Wave Craft American Boy
Wonder Stories Golden Book
Popular Mechanics Screenland

Radio News Silver Screen

Popular Science Photoplay
Modern Mechanix Motion Picture
Christian Herald Pathfinder

Life College Humor
Judge Pictorial Review
Delineator McCall's

Review of Reviews Physical Culture

Nature Scribner's

Take Advantage of These Big

Magazines:

Name
City

Gentlemen: Enclosed you wi

I find my remittance of §
me Combination OHer N .

A ] for which please send
.+ which consists of RADIO CRAFT and the following

Address
.State

{For Canadian or Foreign Subscription rates on any combination offer, write for cost of

additional postage.}

Motion Picture Physical Culture MeCall’s 0 . .

Collage Humor Boys' Life Delineator Subscription Saving Offers—
Screenland Pathfinder Pictorial Review

Silver Screen Woman's Home Companion ORDER TODAY'

RADIO CRAFT, N B0 N1 AT R ST R AT OF (o PoN. iF e
96-98 Park Placa, New York, N. Y, e Tooen A e T ] A

1l netud 1}

i that it in ment b
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ATTENTION SERVICE MEN!

The Hdeal Spraying Qutfit for all Kinds
of Commercial and Professional Work

524

COMPLETE

Formerly Sold
for S68.50

Mounted on base with three
ball bearing rollers. Shipping
weight of eomplete outfit, 55
pounds,
This is the ideal outfit for all around spraying work wherever current is available,
With this electric spraver vou can spray paimt, varnish. duco, enamel, lacquer,
insecticides, etc., with the speed of five men. You can move it {rom one room to
another with ease. Simply insert plug into clectric socket and this marvelous
machine is ready to do a man-size job—and do it efficiently, This electric portable
sprayer saves its cost over and over again on your own work. It will make money
for you doing jobs for others.
This outfit comes completely
equipped, nothing else to buy. It
includes the following equip-
ment: GV full-liquid pressure

type adjustable gun.  Non- Hl
clogging nozzle. Fan and round i 1:?!' |
spray tips. 10" spread. % H.P., !L-:
110 volt, 60 cycle AC motor. s,
Air filter tank. Kellogg Air- K

Cooled Compressor, size 1% x
1%, Connectors and 15 it. hose,
plug, cord and five spray jars.
Price of complete outfit with gun....
Price of outfit without motor

Price of spray gun only with five )ars .. 395
(This spray gun alone is valued at $20.00)

Kellogg Air-Cooled Compressors
at less than half price!

Nationally known for their exceptionally high quality. We
offer four different sizes at prices that represent the buying
opportunity oi a lifetime. Al Compressors furnished with
"V pulleys.

Size Maximum Pressure Speed Motor Price |
13,x13, 75 lbs. 600 vy H.P. $ 6.50
1x27% 100 1bs. 600 Ly H.P. 8.50 \
2x2 125 1bs. 600 1/3 H.P. 10.50
2Vx2 175 Ibs. 500 1/31.P. 12.50

HEAYY DUTY DRILLS

Heavy Duty %” Drill—110 Volt Universal Motor
An unusual Bargain! Regular price $22.50

Our price 812.9:5
We Have No Catalog—Order From This PPage

Be sure to state shipping point if express or freight is not in your town, Enclose bank
draft, cashier’'s check, post office money order or persomal certified check. Neo. C.O.D.'s.

WELLWORTH TRADING CO. RC-1

111 West Lake Street, Chicago, 111,

. for which please send me the following by Express colleet:

RADIO-CRAFT for
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$50,000 SPEAKER CLEARANCE
SALE!

SPECIAL - SALE - FEATURE
FARRAND INDUCTOR DYNAMIC

The Ideal Short Wave Receiver Speaker: Absolutely Genuine Farrand:

Eliminates Hum and Line Noise: . . Compact in Size:
Draws Less Current: Brings in the ‘ée::io:‘sl-ﬂk Short Wave

Do not confuse this model with the various similar types on the market,
posing as Farrands. This is the true Farrand Inductor Dynamic. Its adap-

e tion to Short Wave Radio Receivers has proven a popular step. The most
inaudible siations are brought in with remarkable clearness without the customary noise and
hum of regular dynamic speakers. Has two magnets parallel to each other with a bracket
placed between them to facilitate mounting. Overall 9", ss 95

FARRAND

BOSCH

. -

SPEAKER CABINET Limited Quantity! | .7 MopEL

L scommoe s INDUCTOR
. bl Ro Co Ao

chassis up to 10” in
diameter. A beantiful
walnut cabinet artlstic-
ally  and  expwensliely
finlshied. It was built
by one of the fofrmost
mannfacturers of cabi-
nets.  Grill contains a
rold brenze cloth for
contrastisg |fcolor
schee,

DYNAMIC

The 12" models have two

magnets standing  woright,
M l with a bracket on the bot-

tom to ease mounting. Dl
menslons of the 12” mogel:
c s SI s 12" high and 6%” deep.
(12" Model

This chassix ig8 the identical Our Prlce .................
one used in the R.C.A, 100A-
LOOB and 103 Speakers which

list for as high as $35.00. Note o x F o R D
built-in output  transformer

Priee ..o, P slo75
.\\'hich _permits use of 450 A.c. and D.c.

volts without distortion, rat-

Model D-7,A.C. tling  or blasting.  Generous  oversized  magnet.

DYNAMIC The thick armature is accurately centered, the c o N c E R T
’ sturdy metal frame is lined with a special self-
Widely used as an ad- bafttingr  fabric, greatly  improving  seoustic  props 11%%"” concert model.

diilonal speaker  In A3 o e 5 v - Th int ns
tany homes. a3 well 2s trt’:fu ;)‘. this sensational speaker. !\_o.(e the cor bnl;erfcedp;;nle tws::m .\1%“
oh public address sys- rugated surface n.f the cone, an q_~xc|un1\e_h_-:|h|re— uses 280 rvectifier b'c'
tems. Wt handle an enhunces  perfectionad  reproduction  qualitics con- models have a field
enormous  amount  of siderably; most compuctly made; 97 outside di- reslstance  of 2,500
rolume \\-Illr;nut d}lstoirt‘ ameter, 4% " deep overall. sz ohins.  Jutbul trans-
ing or rattling. Luuip- >ri former ma¥ be had
ped with a 28u rectifier L o .75 12:'" single or push
tube, The speaker mea- ull output tubes.

sures 12% high. 1% whio. snd 7 7/32% deew. Y ? *

Hafrle opening redulred, 10*. Supplied AC WIH TUBE . cveenenaesiranreannss $5.75

AL - $8.98 1o o 56-95 Price Going UP' Blly Now! UL “”'BXFORD""’(’
PEERLESS | g omberdCarlso
A.C.and D.C. _ A.C.orD.C.

DYNAMIC MAGNETIC Auditorium

SPEAKER PI o
c“As SIS The segoﬁoguﬂc ad- DYNAMIC

Adaptable for  the ;lr“s_s ;mphﬁmffon L 14” auditorium model

most powerful ampli ere. ar perfect torul Takes 4a. haffle

fler.  Equally sulted imality und service insist on a genuine STROM- with  a 12%*”

for use with any re- BERG-CARLRON PICKUP.  Little has to be said opening. Oversize

ceiver employing the about it—Ntromberg-Carlson quality is known the | frames with ex-

""’r:‘i‘ﬁ' '}"‘ of “,':‘.‘_'“ workl over.  Price includes o Strombems-Carlson ;Ir" lhg":l‘x‘-:d {“',rle
aslng 38 low as 9“ mlu e :"lllll!:'em“l e, Binod\-l; Head, Arm. Matching Transformer, Pickup Plug which ghes tne

and 20-Foot Insulated Extension Cord. speaker Dhigher fleld strength and permits greater

- 1,000 1 B -
former: G & ‘l"": ?,,.;m:lmf]‘]o,mg':ﬁ", L BUY NOW! Thi~ Low Price For o Short Time energization, D.. model has a 4,000 ohm fleld
a hum condenser for minfimux A.C. hum. Only! whith can be cnerglzed from the power packs of
Dlmenslons—12" high. 8" deep $6 Price Complete ss.so amplifiers or from 110 volt D.C. llne.
A.C. Model. I'rice.$8.951).C. Model, l‘rlca- ‘95 A.C. with 230 Tnhc .................... 59-95
6 Volt. Prlee...covviireanrrerierncirarianns $7.95 D.Co Model ... 10 $7.93

All orders are F. 0. B. New York, and
subject  to prior rale Terms; A deposlt RE
of 20% is required with every order. Ual
ance may be pwil @ delivony Deduct

2% if full amount is semt with ornder,
P ek e WL 248 Greenwich St. Dept. RC New York, N. Y.
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RTC’s

Big January SPECIALS

Every month we list on this page a
few STARY items which are not listed
in our catalog. These are all specials
on which the quantities on hand are
not sufficient to catalog them. Once
sold out, no more ean be had. ORDER
NOW—TODAY.

No One in Radio
Undersells Us!

STOP SHOPPING—the lowest prices
are right on this page. No one under-
sclls us. We meet any price on any
new merchandise. Order direct from
this page and save money. 1009 satis-
faction on every transaction. Take ad-
vantage today of these special offers.

Y Colonial Remote Control Attachment
COMPLETE - - - NOTHING ELSE TO BUY

Fmagitn: the convens
itre of just xitting
hiteh in BB en~y chair
of ying in hed aml
merely

baccment.

that, tmt

af ten

Feiuot

i< the naet nm ARe, it

in ol the ase of cans et e

remote cuntrol s o machaome deosdl
o tune Sour madio aitomatically . Wh
neit take alviniage of at, eapecinlly
when it i d nore thom 3
Vwlow i nal li<t valug

Thix retnate contreal auilit wa
an ane af the € It T
receivers which ald fi
it to your awn radia, sti it thisn Dide the rulmullu n
wit-of-the-was dlace snd extend wires 10 any number of -
varjos ports of your apartieent. bnsgone the soarprise of 3our nhs ar guents nt dinner or
nl guthering-, whes ely pressimz n bt the roam gradually Avoded with
¢ ar nther en programs, by the den speshers. Aside fram Geinge
novel ddea it Nery prnetival one

RADIO SERVICE MAN and CUSTOM SET BUILDER—
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YOUR PRICE, Only 55.95

TUBE
TRSTER

"me ““NEW DEPENDABLE”

Sold Either Wired or In Kit Form

Here Indeed is your apportunity to bulld one of
the fnest tube eheckers ever Jdeslined—an jnstiument
which 1. MODERN in every sense of the wonl. Will
test all the latest l.\m' tubes. including tho.e with
T OAND » I’Rli\l DERECTLY —without the use
of a single adupty

The “NEW ])I-'l’l.. DABLE.” despite itz fiixh Jle-
#ree of accuracy. 3 extremely slmiple to operate. harh
iates of the 80—x2 53 and other revtifler tubes are
readbly 1ested without (he use ot a
utton.

The Inerument employe a high-grade,  DAR-
SONVAL TY MOVING-COIL METER. insuring
therehy  extreme  accurae ki Instrument  will
check more than 120 differcat tubes amd even those
whichh have nol a¢ yet heen placed on the matket
The tube tester (- amply guanded again<t  tub

shon- v copdition B2 imlicated by the flasn-
Ing of & =mall pilot lizin, AN ponent hart. are
mounted on a Leaurlfully eteched panel wnd the entire instrument pliced in a sturdily
conatructed. leatherelte covenal, carrylig ca e. For oberation on 105-125 solts. 51 606
Thls instrument |+ lvaﬂuhlc etither In kIt form or compleety wired and
teateds T ady 10 usc. Xhipplng weight % .

NO. 303 *'New Dependable’’ Tube Tester. NO. 303 A “New Dependable’’ Tube Tester

completely wired and $18 77 it form. 51477

“seeond  plate™
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NEW READRITE MODEL 710 ANALYZER

TESTS LATYEST TYPE & AND 7 PRONG TUBES
NINE METER SCALES AVAILAB
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List Price, $27.50.

Irade, connecting cables, Burgess 434-volt batfety. ecveral baitety

6.19

A er.
Enaryx r,

E ARE A WHOLESALE HOUSE AND CAN NOT AG-
CEPT ORDERS FOR LESS THAN $3.00.
{ C.0.D. shipment is delll’td please remit 20% remit-
!an:e which must aecompany all orders.
1§ full cash accompanies order. deduct 2% discount (except
rn ne.uﬂu 710 Analyzer). Send money order—certified
chech— U, Stamns.

Radio Trading Company

for same.

ORDER FROM THIS PAGE

catalog for tke greatest Radio Bargains.
Should you wish goods shipped by parcel post, be sure to include sufficient extra remittance

Any excess will be refunded.

102 Park Place

You will find special prices from time to
time, in this magazine. Get our big FREE

New York, N. Y.
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Jhe
Flexibility
of the

Telephone
Switchboard

Telephone subscribers are constantly changing. But no matter how many new sub-
scribers, the switchboard has the flexibility to enable the operator o premptly plug
in each call—each connection. That same amazing flexibility is built into Supreme
Instruments. Observe how much like a switchboard are the panel and connections
of these instruments. See how instantly the Supreme Free Reference Point System
of Analysis directly plugs in any test on the Model 444 or the Model 333 .. .. And
the smooth facility with which connections for all tests are dialed on the Master
Diagnometer and the Model 91. Use your Instruments year after year and enjoy
today's flexibility that so readily adapts each Instrument to tomorrow's radio con-
struction. Flexibility that makes Supreme a long-time investment—safe from the ob-
solescence of short-sighted engineering.

Mcdel 444 Model 333 SUPREME

FIVE UNIT

RADIO TESTER

The straight-forwardness of the Supreme Free Reference
Point System of Analysis of the Model 444 Five-Unit
Radio Tester and of the Model 333 Analyzer is com-

ANALYZER

The Supreme Free Reference Point System of Analysis
adds the flexibility of switchboard connections to the ad-
vantages of plate current measurements, resistance and

potential measurements through an analyzing cable . . .
An unbeatsble combination! The Free Reference con-
nections are accomplished in the Master Diagnometer
and in the Model 91 Analyzer by means of a unique
dialing system—external test leads or connectors are not
required. You dial your circuits like you dial a tele-
phone.

parable to that of the telephone switchboard. The oper-
ator actually sees the connections as they are made with
test leads or connectors . No mental confusion as
to what is happeningl For the utmost in straight-forward
procedure, practical utility, and time-saving simplicity,
you must have one of these testers.

With Supreme testing equipment bought at today's prices, you can forestall the higher markets that the

P 8 rising costs of material and production are bringing closer and closer. There is no substitute for Su-
- : | preme standards in instrument construction or in your daily service calls. Ask your Jobber for a dem:
J— P onstration. Meanwhjle, inform yourself in detail of the latest progress in the science of radio servicing
X || by sending for the FREE 1934 Catalog.

ki, y—|

SUPREME INSTRUMENTS CORPORATION

481 Supreme Bldg.

Greenwood, Mississippi
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PR CATALOG

EFORE you buy any radio, write for  Theschigger, better, morc
thisbignew FREE Midwesteatalog... powerful, clearer-toned, super-
printed in four colors, 1t has helped  sclective radios have I'1VE distinet

thousands of satisfied customerssave from  wavebands: ullr::.-short, short, medium,

"WORLD'S GREATEST
RADIO VALUE

to 24 on theirradios. . . by buying direct  broadeast and long . puttmg the whole
rom the Midwest L.).boratones You, too, world of radio at \our finger tips. Now
ean make a positive saving of 309, to 509,  listen in on all U. 8. programs . ., . Cana-
by buying a Midwest 16-tube de fixe ALY~ dian, police, amateur, commcmml, .urplanc

WAVE radio at sensationally low direct- and slup broadcasts . . . and programs from
from-laboratory prices. You'll be amazed the four corners of the earth. Thrill to
and delighted with its super perform- the chimes of Big Ben from GSB, at
ance! Broadeasts from stations 10,000 ])avenlry, England—tune in _on the
mlles and morg away are brought in... “Marseillaise’ from FY.\, Pointoise, . A
“clear as locals”. You get complete wave  France—hear sparkling music "from EAQ, Wlf
length eoverage of 9 to 2,000 meters (33 Madrid, Spain—Tlisten to thecall of the Koo- /‘/
megocycles to 150 KC). Now yYoucanenjoy  kaburrabird from VIX2ME, Sydney, Austra- = ew
the new DX-ing hobby. . .and secure ven-  lia—ete. Never hefore so much radio for so DPIUXC’AUJI?D’I””I rype

fications from world’s most distant stations.  little money! Write for FREE catalog.
e+ 40 NEW 1934 FEATURES - + . SPEAKER

Try thig Midwest radio. . .in your own home. . .for thirty days hefore you decide. See for
vourself the 40 new 1934 features that insure amazing performance.” Other features in- TERMS| NEW STYLE CONSOLES
clude: Automatic Select-O-Band, Amplificd Antomatic Volume Coutrol, 16 New Type AS LOWAS| Toriig auiekly for vour FRET eopy of the
Tubes, Balanced Unit Suporhcterod) uc Circuit, Velvety Action Tuning, Super-Power Pleteling of heautinl, artimlg o e o
Class “A” Amplifier, 20 Tuned Circuits, New Duplex-1Yode- f o0 puca i 2 . in four colors! Ben-
AMAZI G iyt P de Tubes, No-1 ee 11 & iull bi sationn lnwnncessnvcyou 30 ta50%.
FOREIGN RECEPTION igh My Pentode Tubes, No-Image leterodynes, I'ull Rubber DOWN| Alsoshows pertormauice eurves that prove
sxsow. omen | Floated Chassis, Variable Tone Blender, Centralized Tuning, 7 geommre o adiosyous; eriar :’;ﬂ;‘;“u“g
My Midwest- | IV Sclectivity, New ‘Thermionic 1Rectifier, Automatic ‘I'one from this eatalog with a3 muéh certainty of satis-

168 u real .
rorter for dis: | Compensation, Auditorium Type Speaker, etc. These fen- fan umeaf [LI00 Brce 10 fulcct U peronally at | M

tance, Reeeived | £)505 yrg usually found only in sets selling from $100 1o $130.
MAIL COUPON TODAY! ¢ g

205 atations ons

Lk | DEAL DIRECT WITH IABORATORIES ipimpeiosytomad il I

ing U. 8., Can-

adlian, M -lnn 1 Increumg costs are sure toresultin hmho”'(n)dlo o <

- _ CQubanandlls- '} pricespoon. Buy before thebixadvance W, { E 34
[*aiinn atalions. Also mno¥ pos while you can tuke advantage of I\hdweﬁts FFER AND NEW 19 CATALOG
lice,nirport und“ham' stations amazingly Jow priees. No middlemen's protits mMIDWEST RADIO CORP. AGENTS!
rorc.lllover hecountry, Huve 'g 3y P! o7 o7 Dept. 380 Mahe Easy

red Enrlond, France, Ger- to pay! You save from 309 to 50% when you Clncinnat]. Ohio. Extra Money

ny, Madrid, itome, ow15-00" | buy dircet from Midwest Laboratories. . .you J¥ithout obligation om my part send me § Cheek Mere
toetet band. South Amrtican get 30days FREE trial—aslittle ns §5.00 ‘down our new FRIK 1934 catalog. amd coms

stations include Venezuels,
Colombia, Brazil, Yucalan —
L.H.MorLLtn, 793 N .SouthSt. l

puts a Midwest radio in your home.Satisfaction ilcte deralle of your liberal 30-day l,emns
guaranteed or your money back ! FREE eatalog REEtrlaloffer. Thisls NOT an order.
| showsaensational radio valucs. Write TODAY!

MIDWEST RADIO

DEPT. [BZX — CINCINNATI, OHIO,

Established’ 1920 Cable Address Mitaco. ABC st Editidn City.... State

l

Name

Address.



