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MAIL COUPON TODAY

GERNSBACK PUBLICATIONS
96.98 Park Place, New York, N. Y.

Gentlemen: Enclosed you will find my remittance of Two Dollars for
which you are to send me One Copy of the OFFICIAL AIR CONDI-
TIONING SERVICE MANUAL, postage prepaid, as soon as it comes
off the press. 1 am to pay the additional Two Dollars to postman when
it is delivered. It is understood that the regular price of the book will
be FIVE DOLLARS when it comes off the press, and 1 am now paying
only a pre-oublication price of Four Dollars.

Dept. RC-434

Name -

Address

City Srate
(Send remittance in fc n of check, money order or unused U.S. Postage
Stamps. Register letter if it contains stamps or currency.)

.-———4—._—_.—-—.——.——_-

I
|
I
i
|
|
|
1§
|
|
[
I =
|
|
3
I
!
}
|
|
|
|
I~
|
l

|
|
|
|
|
|
|
|
I
[
i
|
|
-

NEXT GREAT INDUSTRY

HE idea of electricians, radio service men and other mechanically inclined

men, servicing Air Conditioning and Refrigeration Units is self-evident and

the thought has occurred to some pnteld thousands ever since air condition.
ing equipment has been installed in public auditeriums, theatres, studios, depart-
ment stores, office buildings and manufacturing plants, The tremendously broad
possibilities in this new industry are bound to give employment and success to
men far-sighted encugh to see its advancement and development. We quote an
excerpt from Mr, Hugo Gernsback’s editorial which appeared in the September,
1933 issue of Everyday Science and Mechanics:

“l advise young and progressive men to go into the air-
conditioning business during the next few years; because,
this, nithout a doubt, is the coming industry in this coun-
try. Thousands of small firms will spring up, undertaking
to air-condition private louses, small business offices,
factories, etc. We are not going to tear down every
building in the United States immediately. It will be a
gradual growth; yet small installation firms will air-con-
dition small houses, and even single offices in small
buildings.”

This s only partial proof of the certain success of this new field. Further
assurance is that engineering schools have already added many important courses
on air conditioning to their regular curriculum. Architects and building con-
tractors are giving considerable thought to instatlation of this equipment in
structures which are now being planned and built. The beginning of this busi .2ss
will probably be similar te the auto and radie industry, but in a few short years
it will surpass these two great fields.

Air Conditioning Service Manuadl

The OFFICIAL AIR CONDITIONING SERVICE MANUAL is being
edited by L. K. Wright, who is an expert and a leading autherity on air condi-
tioning and refrigeration. He is a member of the American Society of Refrig-
erating Engineers, American Society of Mechanical Engineers. National Associa-
tion of Practical Refrigerating Engineers; also author of the OFFICIAL
REFRIGERATION SERVICE MANUAL and other volumes,

In this Air Conditioning Service Manual nearly every page will be illus.
trated; every modern installation and individual part carefully explained:
diagrams furnished of all known equipment; special care given to the servicing
and installation end. The tools needed will be illustrated and explained; there
will be plenty of charts and page after page of service data,

Remember there is a big opportunity in this new field and plenty of money
to be made in the servicing end. There are thousands of firms selling installations
and parts every day and this equipment must be cared for frequently. Eventually
air conditioning systems will be as common as radios and refrigerators in hosnes.
offices and industrial plants. Why not start now—increase your earnings with a
full. or spare-time service business.

You have the opportunity to get your copy of the OFFICIAL AIR
CONDITIONING SERVICE MANUAL today—at a saving of ONE DOLLAR.
When the book comes off press. which will be March 15th, the price will be
$5.00 a copy.  YOUR ORDER TODAY BRINGS YO A COPY FOR $4.00.
POSTAGE PREPAID. This is our usual courtesy, pre-publication offer which
etables us to determine the approximate print order for the first press run.
Send us the coupon today, together with a deposit of $2.00. When the beok
reaches you, you pay the other $2.00.

Here are some of the chapter heads of the AIR CONDITIONING
SERVICE MANUAL:
Contents in Brief

History of Air Conditioning: Fundamental Laws; Methods of Refrigeration;
Ejector System of Refrigeration; Compression System of Refrigeration; Refrig-
erants; Lubricating Oils: Liquid Throttle Devices: Servicing Expansion and
Float Valves: Servicing Refrigerating Systems; Control Devces; Thermodynamics
of Air Conditioning: Weather in the United States; The Fleld of Air Conditien-
ing; Insulating Materials: Heat Transmission Through Walls; Complete Air
Conditioning Systems: Estimating Requirements for the Home. Small Store,
Restaurant; Layout of Duct Systems; Siarting Up a System; Operating_and
Servmng Air Conditioning Systems: Air Filtration, Ventilating and Noise Elim-
inating Devices; Portable Electric Humidifiers and Room Coolers; Automatic
Humidifiers: Air Conditioning  Units for Radiator Systems and Warm Air
Systems; Central Conditioning Units, ete.

GERNSBACK PUBLICATIONS, INC.
96-98 Park Place New York, N. Y.
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- LEARN RADID
PAY;

FOR YOUR TRAINING
AFTERYOU GRADUATE

I am making an offer that no other school has dared to do.
1’1l take you here in my shops and give you tlis training
and you pay your tuition after you have graduated.
Two months after you complete my course vou make your
first payment, and then youn have ten months to eomplete
your payments. There are no strings to this offer. I know
u lot of honest fellows haven’t got a lot of monev these
aays, 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 faets,

4 scene in the big, busy Ladio Shops at Coyne. Here you see

fellows working on real Rudios—uot reading about them from

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

TELEVISION ara TALKING PICTURES

Television is already here! Soon there'll be a demand for TITOUSANDS of TELEVISION

EXPERTS! The man who Jearns Television no
field. Get in on the ground-floor of this amazin

W can have a great future in this great new
g new Radio development! Come to COYNE

and learn Television on the very latest, newest Television equipment. Talking Pieture and
Public Address Systems off'er opportunities to the Trained RRadio Man. Ilere is a great new
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn
Radio Sound Work at Coyne on actual Talking Picture and Sound Reproduction equipment.

PREPARE NOW and be
ready for Radio’s many
opportunities

Forget pay-euts—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 chanece of a
lifetime to get it! IIundreds of opportunities now open in Radio.
My sensational offer, explained below, makes it possible for you
to START AT ONCE!

The right way to learn Radio is the Coyne way-—not by books,
but by actual, practiecal work on actval Radio, Television and
Sound equipment. Here at Coyne you’ll service and operate scores
of modern Radio receivers, huge Broadeasting equipment, late type
Television apparatus, Talking Picture machines, Code transmitters
and receivers, ete. In 10 weeks you ean 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 Luild radio sets,
install and serviee 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

RADIO-CRAFT for APRIL, 1934

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 Inck
of money stop you. Many of our students make all or 2 good part
of their living expenses while going to sehool and if you should
need this help just write to me. Coyne is 33 years old. Coyne
Trainingistested—proven hevond all doubt. You ean 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.44-8H Chicago, Ills
~ Mail Coupon Today for All the Facts

H. C. LEWIS, President

Radio Division, Coyne Electrical School
500 S, Paulina St., Dept. 44-8H Chicago, IIL

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

speeial offer of allowing me to pay for training on easy monthly
terms after graduvation.

Name

2
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IN OUR NEXT FEW ISSUES:

CHOOSING YOUR RADIO SET. Now that the depression
is past and people are looking about for something to
spend money on, radio sets are receiving their share of
attention. In this article, a careful analysis of the latest
“gadgets” found in radio receivers is supplied. From this
analysis, you will gain all the information needed to profit
by the latest Improvements.

MUSIC IN THIRD DIMENSION, The radio fan and P.A.
worker who thinks that the present day receivers and
P.A. installations supply the ultimate in fidelity have a
shock awaiting them when they first hear the latest in
sound reproduction. With the advancements made in
“auditory perspective,” present day theatre equipment is
almost compared to the tin-horn phonograph of 1920.

POLYTONE—A NEW ELECTRONIC ORGAN. Here is a
new electronic instrument which can imitate the effects
produced on large pipe organs—and it does not have a
single pipe in its makeup. Electronic instruments are
attracting much attention both in music and radio circles.
This one will no doubt achieve considerable fame.

RAD!O-CRAFT is published monthly, on the fifth of the month preceding
that of date; jts subscription price is $2.50 per vear. (In Canada and
foreign countries, $3.00 a year to cover additiona! postags.) Entered at
the post offica at Mt. Morris, {Il., as second-class mattar under ths act of
March 3, 1879.

Text and illustrations of this magazine are copyright and must nut be
reproduced without permission of the copyright owners. Wa ars aito 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 1934. Continenta! Publications, Ine,

HUGO GERNSBACK, President 1. S. MANHEIMER, Sqcretary

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

London Agent: Hachette & Cie., 3 La Belle Sauvage, Ludgate Hill, E.C. 4
Paris Agent: Hachette & Cie., Australian Agent: McGills Agency
111 Rue Reamur 179 Elizabeth $t.. Melbourns
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Broadcasting Stations employ mauagers,

engineers, operators, installation and
maintenance men for jobs paying up to
$5,000 a year.

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, $60,
$756 a week.

Televisicn._ the_ coming field of great op-
portunities, is covered in my Course.

Some Other Jobs
INR.. Trains MenFo

Broadcast Enrincer,

Operator in Broadecast Station.

Aireraft Radio Operator,

Operator of Airway Beacons.

Government Radio Operator.

Ship Operator,

Serviceman on Loud Speaker Systems.

Installation Ensinecer on Loud Speaker
Systems.

Sales Manarer for Retail Stores

Service Manaxer for Retail Stores.

Auto Radio Installation and Service-
man.

Television Broadcast Operator.

Television Engincer.

Set Servicing Expert.

RADIO-CRAFT for

APRIL,

aft Home

to Malie Mot Money

I'll trainYou Quickly for

Radio's GOOD spare time

and full timeJobs « « «

Why slave your life away in a no-future
job? Why skimp, why scrape, trying to
pay your bills? I'll train you quickly
for the live-wire ficld—the field with a
future—RADIO. $40, $60, $75 a weck—
that's what many Radio Experts 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 op-
portunitiecs—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.

Many Radio Experts Make
$40, $60, $75 a Week

Spare-time and full-time Radio Servicing. Operating Broadeast, Aircraft
Radio, Commercial Land, Ship and Television stations, a Radio serviee
business of your own. I'll train you for these and other good jobs in
the manufacture, sale and service of Radio and Television apparatus.
M)’R}'ét_EE 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 fur a #ood Radio job. You don't need a high school or
collere education. Many of my successtul 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.

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

My book shows how my special trajning, instruction material, plans.
ideas, and my nineteen years' experience training men for Radio careers
have helped many students make $200 to $1.000 a year guickly 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 asxrce 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 taday. Mail the coupon. My 64.page book will be sent free to any
ambitious fellow over 15 years of age. Tt tells about Radivs oppur-
tunities—explains the eightcen star features of my Course—shows letters
of what others are doing and making. There is no obligation. Mail the
coupen in an envelope or paste it on a lc post card.

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

SAMPLE LESSON FREE
Book Explains Short Wave Receivers and Transmitters

Mail the coupon today, and in addition to my
big free book, "Rich Rewards in Radio.” I'll
send you my text, "Short Wave Receivers and
Transmitters.” Only my students could get
this book in the past. Here's up-todate
information on the latest phae of Radio
30 pages packed with fascinating details
of this important new development,
Learn about the new Detector Circuit,
Short Wave Coils and Condensers, <
Audio Amplifier, Short Wave Su- /
perheterodyne, ote. Also com-
plete construction details for
practical circuits. Mail the
coupon at once, Act now
and receive the late
technical information
on this fascinating
suhject.

Mail Coupon
for FREE

Information

1934

Here's Proof

“Made 86,000 In 2 Years'

"‘Soon after the denres
sion started. 1 found my-
self without a job, but 1
was  well  protected  with
B . L training. 1
swung right to full-time
Racllo  serviclng  amd 1
hase made over $6.000 In
A little over two years -
—\WAM, SXPARTIVENT.
Sparly Ractio Service, 93 Droadway,
Newark, N, 1,

“Made $17 in One Nighe”

""Who saya there's a de-
presslon? 1 hare made
more mone¥ in Radlo
than ever before. 1 am
busy day and night
I.ast night 1 made $17,
Tact weck $45, I had a
tough struggle at first
but you fellows helped
me back in the race and

kept  me golng. " —
WILLIAM J. MAKIL Creighton
Mine, Ont., Canada.

‘500 a YearinSpare Time"
“Although  doing  spare
time Radio work only, I
have meraged @ t %
a vear extra Im addition
tn my redular  mncome
Full time Radio work

H. FAWCETT,
Rd., Ladner. B. C., Can-
ada,

“GoodPoslitlon,Good Pay"”

1 am Chlef Operator at
Radio Station  WsMK.
This iz a xood nasitlon
with good pay. T have
advanced In Radio right
alonz. I recommend
N. R. 10 dtyene
who wants to he
sucressful In_ Ra
0. OHN
HAIDTUEK. JR.. 3_Itrowey
Apts.. Southern Hills,
Dayton. Ohlo.




Presented on this page are the new books of
LIBRARY—the most
plete and auchentic set of volumes treatin,
vidually, important divisions of radio. Each book
has been designed to give radio men the oppor-
tunity to specialize in one of more of the popular
branches of the indusiry, The material contained

the RADIO-CRAFT

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

com-
indi-

Baok No. |

Radio Set
Analyzers

And How To Use Them

With Full Instructions and Ds-
seriptions of Set Analyzers,
Tube Checkers, Oscillators. Ete.

By L. VAN DER MEL

This hook explains thoroughly
the operation of set analyzers,
tube checkers,  o:clMators  and
other testlng  eanibment. For
every radin man this hook f3 ex-

treruely helnful. It covers every
phase of testing and sives you
valuahle short cuts; completely

illustrated with phetographs and
diagrams to facilitate the use of
modern testers. Recently reprinted.

Book No. 2

Modern Vacuum
Tubes

And How They Work

With completé Technlcal Data on
All Standard and Many Speclal
Tubes

By ROBERT HERTIBERG

MODERN VACUUM TUBES
describes  the fundamental elec-
tron theory whleh i3 the hasis of
ali wvacunin tube operatlon, and
gnes prodressively from the sim-
Plest two-element tubes FIRLL up
to the latest pentodes nnd thyrs-
trons. It Is wrltten In clear,
sinple language and {3 devoid of
the mathematies which is usually
80 confuslng. Valuahle reference
charts  and characterlstle curves
of standard and speclal tubes are
to he found. also dlagrams of
sockets and pin connections.

Book No. 3

The Superheterodyne
Book

Ali About Superheteredynes

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

By CLYDE FITCH

There §s no more fascinating a
sibject in the large array of radlo
cireuits than the famous super-
heteradyne eircuit. Whether you
are u Service Man or sxperiment-
er, first-hand knowledie about the
construction of superheteradyne re-
celvers s very Important. The
book on  Superheterodynes gives
underlying principles of their con-
struction, right from the very sirat
set made.

everybody.

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
. one is an expert tadio man;
an authority on the subject—each is thoroughly

Each

Book No. 4

Modern Radio
Hook-Ups

The Best Radio Circuits

A Complete Compendium of the
Most important Experimental
and Custombuilt Recelvers

By R. D. WASHBURNE

It is fascinating to the experi-
menter. or even to the up-to-date
Service Man, to take a commereial
set and to change it into one us-
Ing a famous hookuh that is not
found in any manufactured set.
Many excellent circuits have nev-
er been commercialized, hut limn-
ited only to lhome set bhuilders.
Thousands of these popular cir-
cults have been requested from
Lime to time. and in this book
we have Inciuded over 150 cir-

cuits. which include the famous
Peridyne. Cash-ltox A.C.-D.C
Set and others.

Book No. §

How to Become g
Radio Service Man

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

By LOUIS MARTIN

The ambition of many men In
radlo today i3 10 becomé a Hrst-
frade Service Man. It I3 not as
difficult as one might belleve, but
it cannot be done in a few short
mohths.  Following very ecarefully
the advice of Mr. Martin. who
has dealt with the problems of
thousands of Service Men, thls
book deals very carefully with the
essentlal stages in the prepara-
(‘lnn for Qualifying as a Service
Man.

Book No. 6

Bringing Electric Sets
Up to Date

With Pentodes. Multi-Mus,
namic Speakers—Complatse (n-
formation How to ogernize
. C.. D. C, and Battery Oper-

ated Receivers

By CLIFFORD E. DENTON

In thly country thera are over
ten mlilion e¢lectrically operated
receivers that could be modern-
ized—by placing In them new type
tubes, new speaker cquipment and
other modern improvements. This
business of improving old sets
can go to the experimenters and
Service Men if they wlll quickly

! jump Into action.

|
Dy-

ou have ever
ooks  that

books.

Book No. 7

Radio Kinks and
Wrinkles

For Service Men and Experi-
menters

A Complete Compendium on the
Latest Radio Short-Cuts and
Maoney-Savers

By C. W. PALMER

It often becomes necessary for
experimenters and sService Men to
call upon thelr memory for some
short cut or radio wrinkle that
will solve a vpreblem nuickly. In
business, ‘“short cuts** nean time
and money saved. and to the Serv-

ire Man “'time saved'’ means
money earned.
Book No. 8

Radio Questions
and Answers

A Selection of the Most impor-
tant of 5,000 Questions Submit-
ted by Radlo Men During the
Course of One Year

By R. D. WASHBURNE

There have been collected a wide
variety of questions which have
come into our sditorial ¢tfces dur-
ing the past two years, and only
those whose answers would henefit
the majority of men engaked in
radio have leen incorPorated in
this amszing question and an-
swer book. A tremendously long
Ust of toples 1s treated.

Book No. &

Automobile Radio
and Servicing

A Complete Treatise on the Sub-
ject Coverlng All Phases from
instailing to Servicing and
Malntenance

By LDUIS MARTIN

Automobile radios are up and
coming, and someone has to sery-
ire them broperly. It therefore
behooves you to resd this fm-
mensely Important new book on
the art of Automobile Radio. The
book §s conclse, and full of illus-
trations, photographs, diagrams
and h 3.

A few of the really Interesting

st

The Ra&o@aft Library Series covers accurately
every branch of Radio=and thoroeughly. too

familiar with the field which he represents.

This is perhaps the first real opportunity that
ad to build a2 ra
are authentic,
and written so that they are easily digested and
cleatly understood. Matl coupon below for your

X io library of
right-up-to-the-minute

Back No. 10

Home Recording and
All About It

A Complete Treatise on Instan-
taneous Recordings, Micro-
phones, Recorders. Amplifiers.
Commercial Machines, Serv-
ieing, ete.

By GEORGE J. SALIBA

1t there is one subject that
{s fascimating to every radic
man, it 1s that of ilome He-
cordink.  Of course. thls volume
Is nat all on '"Howne' record-
Ing, but the informatlon con-
tained therein is important teo
commereiai  radio mnen, studio
operators. engineers and others
:ir;tereited in thls phase of ra-

0.

The art of recording ard re-
produclng broadeast sclections 1s
becoming more important every
duy to radio men. experiment-
ers and Service Men. Equip-
pPing dance halls. auditoriums,
churches. reitaurants and homed
with hublic address systems and
amplifiers brings many extrs
dollars and often an excellent
income.

Book No. i

Point-to-Point Resist-
ance Measurements

The Modern Method of Servic.
ing Radle Receivers

By CLIFFORD E. DENTON

Of the diMeult problems which
Service Men face today when
repairing recelvers, the greatest
is that of replariig proper re-
sistanes valuss in pets. This task he-
comes exen mote difficull wheh the vajues
of resistors are unknown: an -
{acturers of many standard sets do not

nss this information on 1o Seevice Men,
n thia new book radio men will find the
information needed to Quickly plsce a
receiver in normal operating condition.
This book cuts in halt the rime usuaily
required to adjust the average set.
BuMicient spnce has been devored to the
elomentary problema and the theory
elec y it is applied to resistance
refmenta 80 that the Service Man

ave a comprehengive idea as 1o how
to ovefcome this Problem, .

Below you will find a partial list of the
conteni® which will appear in this new

INTRODUCTION. Advantages of Re-

sistance Measurement Method of Serv-

icing for Radio Work: Basic Prinelples:

A, a8 of Regi Y

Resistors in_ Radio Receivers and Ame
ifiers;  Point-to-Point ~ Resistance-
Measurements in Typiesl Radia Sat

chapters: Introduction; A
tive Radlo Installations; Complete
Descriptions of Commercial Aute-
motlve Rerelvers: Servicing Auto-
motive Recelvers: The Ignition
System: Qeneral Service Consider-
atlons; FEffects of Temperature on
Power Supply: Conclusion.

using Ol g r
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THE RADIO POWER WAR

An Editorial by HUGO GERNSBACK

HEN RADIO broadcasting first got under way in

1921, practically all stations started with about

100 to 500 watts power, and for many years, this

was standard. And this 500-watt maximum rating
meant, of course, not 500 watts in the antenna, but merely
the so-called “output” of the transmitter. Since the efficiency
of broadcast stations was less at that time, the broadcast
energy, therefore, was rather small—not much more than
that of a good-sized electric incandescent lamp. Yet, with
this little power, it was possible for us to rig up a one-tube
regenerative set and listen to stations from all over the
country. But soon all this started to change. Stations
cropped up with 1,000 watts, and pretty soon we had especially
“powerful” stations that used 5,000 watts. Then about 1928,
we began to use so-called “super-power,” of 50,000 watts or
50 kilowatts. Such stations as KDKA, WGY, WIZ, WEAF,
ete., werc the first te use a power which, in those days, was
considered colossal.

Let us stop for a second, at this point, and see why there
was a demand for such power. In the first place, as stations
became larger, as broadcasting became “big business,” it was
necessary to give the stations vast “‘coverage,” of numbers of
steady listeners. The engineer's idea, backed by the busi-
ness management, was that anyone within a radius of 500
miles who had any kind of a radio set, of one tube or up-
wards, should be able to listen to these large stations. No
cne was to be left out, and every owner of any radio set
must be able to listen to the program within a certain radius.
Expensive advertising programs were put on the air, so
naturally advertisers demanded “coverage”: and the broad-
casters were there to fill the demand.

By and by, when it appeared that radio was a profitable
business, nany broadcasters wanted to use poweriul stations.
flowever, most of the applications were denied by the Fed-
eral Radio Commission because it feared chaos would result,
and those stations which obviously did not give adequate
public service were denied applications for super-power.

It was then found that you could cirecumvent such an edict
of the Federal Radio Commission by moving out of the coun-
try. This is, indeed, what happened when a certain Texas
broadeaster took his station and moved it across the border
into Mexico, where he set up a transmitter with an output
of 150,000 watts (150 kilowatts), which is now readily heard
in many parts of the United States; and this in defiance of
the Federal Radio Commission, which has no jurisdiction
over Mexico.

As radio broadcasting advanced, and as more powerful
equipment came to be designed, the broadcasters took an-
other look into the future and said to themselves, “Why stop
at 50,000 watts; why not 500,000 watts?' So thought Powel
Crosley, Jr., owner of Station WLW in Cincinnati, favorably
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located almost in the center of population of the U. S. He
applied for a license for 500,000 watts, that is, 500 kilowatts,
and got permission to erect the station and broadcast with
this power. At the present time it is experimental only,
broadcasting during the night hours. Socn, the station will
be broadcasting during the daytime and, with the present
power, it will be possible to lay down a signal that may be
Leard consistently over a radius of several thousand miles
from Cincinnati.

In Europe, the situation is similar. The Soviet Govern-
ment, which wishes to outshout and outdo all other broad-
casters, now owns several stations which broadcast with a
power of 100 kilowatts, and one of 500 kilowatts.

Little Luxembourg, with an area of about the same size as
Ihode Island, helped itself to a choice wavelength and started
a radio barrage across continental Europe with a “wattage”
of 100,000—to the great discomfiture of the rest of the Euro-
pean nations, which are helpless to do anything because
L.uxembourg happens to be a sovereign state and is not much
concerned with any radio laws promulgated at Berne,

From this, we see the trend of the times; and if anyone
thinks that 500,000-watt power is as high as we can go, he
does not reckon with either progress or with big business.
That we will soon have 750,000 and even 3 million watts, no
one today doubts. Rapidly, during the past ten years, the
world has become radio-conscions. Iloundaries and distances
mean nothing. The world’s population will listen to those
stations which come in best, those which give the best pro-
grams, best music, and those which take the trouble to speak
in the language of the people to whom the broadeast is ad-
dressed. Indeed, the Hitler government of Germany is mak-
ing use of almost daily propaganda in English for North
American consunmption, and in Spanish for South American
consumption.

Soon, our own broadeasters in America, as soon as their
stations have stepped up to really great power, will find it
necessary to send out programs in different languages, at
different times of the day. At first, they will probably be in
English, Spanish and Portuguese only; later on, our stations
will cover Europe and Asia as well, and other languages must
be added.

It is realized today that the use of radio broadcasting is
not only for hig business, but it is also political. During the
past few years America has lagged in super-power, but soon
we will be at the fore again, and it is to be hoped we will
stay there in the battle of radio supremacy over the world.
If our radio stations are directed properly, much good can be
done—not only from the cultural angle, but in impressing
other countries with American ideas and with American
pProgress.




THE RADIO MONTH

I’hote by Bachrach

Dk, J. 11 MORECROPT
Whose untimely demise is wmanrned by
radio fans and engineers the world over.

DR. MORECROFT
SUCCUMBS
AT PASADENA

of the “game

/ \ of the year”

between Columbia and Stamford Uni-
sersities on the first of January has
become known during the past month.
Dr. John Harold Morecroft, much ad-
mired and followed professor of elec-
trical engineering at Columbia TUni-
versity and an internationally known
figure for his research work in radio
communication succumbed on Friday,
January 26, 1934. Dr. Morecroft con-
tracted pneumonia while watching the
football game on New Year's Day.

Dr. Moreceroft was born in England
and was graduated from Syracuse Uni.
versity in 1904 and in 1906 he returned
to Syracuse as instructor. In 1907 he
beeame instructor at Pratt Institute and
in 1909 he joined the Columbia faculty.
During the war Dr. Morecroft was em-
ploved by the Navy Department to
perfect a sound detector as a defense
against submarines, Ile is known the
world over for his cugineering books
on radio communication and recently
has spent much time on development
work in connection with vacuum tuhes.

Dr. Morecroft had a pessimistic atti-
tude toward television and was quoted
as saying that few steps had been made
in the past fiftecn years. He said that

SAD outcome
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he eould construet a set in his labora-
tory in a few hours that would give as
good results as any now made, but that
those results would not be worth the
trouble and expense.

The demise of so famous and clever
a man as Prof. J. II. Morecroft will be

grieved by everyone acquainted with
radio communication and electrical
engineering.

1
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Tie STRATOSUHERE FLicut Tuar Farneo
Thisw vicw ghows an cavineer installing
the Soviet stratvsphere ballvon's acriul,

STRATOSPHERE
FLIERS' DEATH NO
FAULT OF RADIO
EQUIPMENT

HE tragic death
T of the three
Soviet airmen
who flew higher than man has ever be-
fore achieved brought to an end a long
heralded flight from Moscow recently.
The balloon was bailt with the great-
est possible precision and was fully
equipped with radio transmitting and
receiving equipment. The radio instal-
lation worked perfectly throughout the
flight, and even a tew minutes before
the crash; 159 miles from Moscow,
listeners heard that “all was well.”
The three men who lost their lives
were ’aul Fedeseemko. the commander
of the balloon, who was a well-known

RADIO-CRAFT

Ilya Qususkin of the In-
Science—the vice
Vasenko, the

civilian pilot;
stitute of Physical
commander, and Andrey
constructor of the baltoon.
Despite the untortunate ending of this
ftight, the usefulness of radio for such
uses is evident. Without radio, it would
not have even been known how high
the fliers went, or where they were be-
tore they crashed. Not that the tatter
could have possibly forestalled the un-
fortunate aceident, but at least it helped
Iocate them immediately afterward.

AMATEUR RESCUES
FLIERS LOST IN
CANADA

NCE more we
e — O must take our

hats off to ama-
teur transmitters as a reliable rescue
force. The many thrilling acts of ama-
teurs in the past are known to evervote,
The many floods, earthquakes and other
calamities at which they have served
are too numerous to mentiomn,

The latest addition to the “honer’
roll is Arthur Ozvath of White Plains,
New York, who picked up a message
which resulted in the location of four
fliers forced down in Northern Canada,
and from wlhom no word had been re-
ceived for alhmost a month.

The message received was as follows:
“We are down safely in Port Harrison,
Send word to Canadian Airways.” It
was signed Dick Bibby,

Arthur, who operates amateur station
W2CSM succeeded in making contact
with the Canadian Airways and a plane
was sent to the men. The four men

3

were found safe and unhurt,

Four fliers 1who
nurthern Canada

THANES TO W2CSM

were foreed down in
were found cafe amd
unhurt.
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IN REVIEW

RADIO TAXIS
BANNED—THEN
PERMITTED

INCE our first
S mention of the

influx of radio-
equipped taxicabs in New York City, a
very interesting controversy has been
going on. First, former Police Com-
missioner DBolan apparently regretted
his decision to permit the use of radio
receiving sets in cabs. After the first
few thousand ‘“‘radio” taxis had been
placed on the streets, and a wide interest
was shown by the public, as mentioned
in Ramwo<Crart. Febeuary 1934, page
455, friend Bolan retracted his ruling.
The date of the ban was delayed, to give
General O’Ryan, the newly appointed
Police Commissioner, a chance to pass
on the matter.

Commissioner O’'Ryan said: “I be-
lieve the Commissioner’'s duty under
the law is limited tc the effect of the
use of radios upon the safety of opera-
tion of the vehicles in which they are
installed and particularly whether the
inclusion of a radio set as part of the
equipment of a licensed taxi renders

such a vehicle unfit or unsuited for
public patronage.”
It is interesting to note that news

has also been received that taxi com-
panies are now experimenting with a
switeh arrangement in conjunction with
the rear seat cushion. When the pas-
senger sits down, he automatically
closes the switch, disconuection being
made when he rises again.

With reference to Commissioner
O'Ryan’s decision. we wonder if the
taxi drivers’ attention will be concen-
trated on driving when an interesting
or amusing program is being received
by the passenger!

NEw YORK'S RADIO TaxIs

Will the drirera give their attention to
driving under the caonditions &hown in
this sketeh?

RADIO-CRAFT for APRIL,

Radio is now such a vast and diversified

art it becomes necessary to make a
general survey

developments. RADIO-CRAFT analyzes

of important monthly

these developments and presents a re-

T'hoto by RCA.

view of those items which interest all.

ULTRA-SHORT-WAVE FacsIMILE TRANSMISSION

While the units shewn are used in transatlontio communication, gimilar units will be
used for ultra-short-ware fuceimile trunsmission beticeen New York and Philadelphia,

ULTRA-SHORT-WAVE
PHOTOGRAM
SERVICE

ADIO Corpora-
tion of America
has just an-
nounced that they are preparing to
supply a service of radio picture trans-
mission on ultra-short waves between
the large cities of the United States, by
a method similar to the transatlantic
facsimile transmission pointed out by
Hugo Gernsback—*“Radio Set Delivers
Newspaper”—in this issue.

In fact, they are actually in the
process of constructing the first of a
chain of such transmitters which will
provide service between New York and
Philadelphia.

While facsimile transmission is not
entirely new, being in commercial use
for transatlantic service at this time,
this is the first indication of the use
of ultra-short waves and shows to what
extent these wavelengths will be in
demand in the near future. for short-
distance communication of all types,

The system under construction will
utilize two automatic relay stations at
New Brunswick and Trenton, New
Jersey. These relay stations will boost
the strength of signals so that constant
service can be guaranteed.

In commenting about the new system,
David Sarnoff, President of RCA said:
“Over this new circuit, when completed,
it is confidently expected that photo-
grams will be transmitted at higher
speed and at lower tariffs than is pos-
sible with the dot and dash system of

—R
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the morse code. Tariffs on this eircuit
will not be based upon so much per
word but upon so much per square
inch, or perhaps so much per standard
size letterhead.”

THE HYPNOTONE —
A NEW RADIO
INVENTION

RE you troubled
by lack of sleep
at night? Does

the baby keep you awake? Well, then
here's news that will interest you!

It is a new device developed by Hugo
(iernsback and fully described in the
April, 1934, issue of EVERYDPAY SCIENCE
Aaxp Mecnaxies, which induces sleep
even when other methods fail.

Insomniacs may eventually disappear
—their malady entirely cured.

How does it work? Well, that’s easily

(Continued on page 619)

THE HYPNOTONE
Does the baby keep you awake at night
Here it just the deriee that you need,
then.
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RADIO PICTORIAL

A new era In motion picture
sound reproduction may be
inaugurated soon, according
to expetiments by Bell Tele-
phone Laboratories, on "third
dimension” sound.

11;"\\‘ Vi

On the right (4 and 5) are shown the transmitter
and receiver which Colonel Lindbergh carried on his
recent flight. The left photo (6) illustrates an ine
novation in the method and eguipment employed for
obtaining a permanent wave—in one beauty parlor.

e e

AN inkling of the music of the near future, and incidentally, the introduction of
"realism” in the sound reproduction of motion pictures, was given in a demonstra-
tion at the Engineering Societies’ Building, New York City, by the Bell Telephone
Laboratories. A small orchestra of thirty pieces [shown at 1) was amplified to
sound like 5,000 musicians, and an ordinary buzzer was made to sound like a
thousand boiler factories. Airplanes flew from the stage and over the heads of
the audience—that is, the sound effects were so realistic that the impression of
the audience was that the planes were flying above them. A revolver shot could
be heard whistling across the stage, and then to climax the amazement of the
audience, the shot was made to reverse itself and return to the place it started
from. Inthe second photo are shown the controls for obtaining these weird effects,
in addition to the signalling booth, amplifier room, etc., etc, so as to maintain
the proper coordination necessary for these effects. Separate microphones, as
shown in the first illustration, connect to individual amplifiers, and, in turn, connect
to their respective loudspeakers on the stage.

A new ultra-short-wave radio for controlling airway beacons is shown in the
third photograph. The remote control transmitter shown operates on o wave-
fength of about five meters, and in operation the radioman simply dials a series
of pre-determined characters, like making a telephone call, and the short-wave
impulses operate the radio beacon without the guidance of o human hand.

When Colonel and Mrs. Lindbergh made their recent 30,000 mile flight around
the Atlantic, the radio flashes sent by Mrs. Lindbergh, who performed the services
of radio operator, aroused considerable newspaper comment concerning her pro-
ficiency in this direction. The transmitter and receiver employed, and pictured in
4 and 5, were built in a watertight case to survive a crash, submersion, arctic
cold or equatorial heat.

It may soon be possible to obtain o "permanent” via radio—(this to the
ladies) cng the mechanism which suggests this possibility is shown in the sixth illus-
tration. Because of this @rrangement it may be soon found that the housewife can
go about her tasks, get her permanent, and listen to her favorite program, all at
the same time. {Continved on page 632)
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HERE'S the radie control that tunes the set in the auto of the
President of the United States. And, if we may be permitted to
say so, it sute is a neat and cenvenient installation. Judging from
the photagraphs [numbers 8 and 9), if the same amount of atten-
tion was given to other installation details, the reception should be
very satistfactor ta the President.

And here v+ have the new giant 500-KW going on the air for
the first time (1J), the gentleman pressing the button, in this illus-
tration, being none other than Mr. Powel Crosley, Jr., the owner of the station. At 1! we
see just a few of the 20 giant water cooled tubes used in this new 500,000 W. station.

Did you ever have trouble in making yourself heard over the telephone? Well, the Bell
Telephone Labaratories which performs all sorts of telephone research has perfected an
"artificial mouth” {12 and 13) to conduct tests to indicate the causes of such trouble.

The ticking of small watches are often very hard to detect. And because, many times,
the watchmaker can only tell by this sound if the watch is operating correctly or not, a
correct analysis of watch ailments is sometimes impossible. Only recently, the Bell Telephone
Laboratories have developed o method whereby such feeble impulses may be amplified and
thus facilitate repair. Photographs 14 and 15 show the mechanism and amplifier employed.
The metal case of the watch is made to act as one plate of o condenser. The plates of this
condenser are charged by a battery placed across them and through o high resistance.
Also, the two plates are connected to the input terminals of an amplifier, and thus the re-
sulting fluctuations are magnified by the amplifier which is of high-gain type.
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'THE LATEST RADIO
EQUIPMENT

“Best-selling’” bypass condensers. {No. 422)

"REPLACEMENT" CONDENSER KiT

IN line with the present ‘“replacement”

idea, which is to furnish components
of identical characteristics but inde-
pendent manufacture, and the “kit”
idea, of supplving units of assorted val-
ues, there. has been marketed the kit
of replacement condensers iilustrated
above. These 50 condensers, of ‘‘mid-
get” type, are “outside foil grounded.”
Capacity values are from 250 mmf. to
.b-mf. (600 to 400 V., working).

NEW "FLOOR"-TYPE MICROPHONE

NEW design in microphones is illus-

trated in the figure below. This
‘‘piezoelectric” microphone is designed
to set directly on the floor (as, for in-
stance, in a theatre stage); excellent for
producing “binaural” effects (by using
several of these units).

The output is to be fed into a stand-
ard 2 stage pre-amplifier. The floor acts
as a baffle, enhancing the low-frequency
response; wide-range pickup is obtained,

This microphone establishes a new
standard for units of this type, first de-
scribed in the July, 1932, issue of Rapro-
Crarr, in, “The Rochelle-Salt Crystal
Reproducer.”

All-wave service oscillator. (No. 424)

"ALL-WAVE" SERVICE OSCILLATOR

N the figures above and below are il-

lustrated a service oscillator that was
designed to meet the need for an instru-
ment to cover a frequency range of 150
to 25,000 ke. (2,000 to 12 meters, approx.,
respectively).

The device requires two type 30 tubes,
a 4.5 V., “A” battery, and a 22.5 V. “B”
unit. These are contained inside the
aluminum shield case, which measures
93 x 4% x 8% ins. high; the weight.
with batteries, is 31 1lbs. The light
weight is a welcome feature.

A 7 point switch controls the fre-
quency ranges, which are as follows:
150-330 ke.; 330-720; 720-1,460; 1,460-
3,505; 3,505-7,400; 7,400-14,300; 14,300-
25,000. The vernier tuning ratic may
be varied from 6-to-1 to 20-to-1 by ad-
justment of the position of the small
arm above the tuning knob; the position
for maximum vernier action is very
useful where tuning is critical.

One tube is the R.F. oscillator; the
other, its 400 cycle modulator.

*Don't tread on me,” says '‘mike,” for, this

*low down' microphon¢ mounts on the floor,
(No. 423)

Above, rear view of all-wave osclllator.

Right, a 1924 car radio set. The left-hand
control knob is entirely removable. (No. 426)

GRIPPING TENSION  coIL DOWEL  HANDLE
To SPRING,  SPRING L
|
| TP I | ; .Jfr

. $POT SHAFT
WELDED STATIONARY
- SKAFT SUPPORT
-
SCREW GRIPPED
READY FOR DRIVING

GRIPPING
TooL DRIVER END

A Service Man's screwdriver. (No. 425)

A RADIO SCREWDRIVER

FOR a long time radio men have needed

a few special tools. It is of interest,
therefore, to note that one manufacturer
is now offering 2 chrome vanadium
steel screwdriver, illustrated above, that
fulfills some of the demands of Service
Men. The unit is made of high-grade
materials, and should give good service.

This tool is available in lengths of
3 to 10 ins. Its feature is a central,
rotating section of the blade: this sec-
tion presses firmly against the screw
slot and holds the screw until its thread
l:tas a chance to cateh hold.

A NEW CAR RADIO SET

A6 tube set of modern design is illus-

trated below. It incorporates two
type 78 tubes, a 75, a 6A7, a 41 output
tube and, in the “B” unit, a type 84
rectifier.

This set is entirely self-contained.
Note that the new “airplane”-type dial
is used in the remotc control unit. The
field coil of the dynamic reproducer ob-
tains field current from the storage bat-
tery of the car.

(Continued on page 619)

Name of manufacturer of any device will be sent on receipt of a self-addreised, stamped envelope, Kindly give number in description under picture.
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Shielded fuse retainer. (No. 427)

AUTO-RADIO FUSE RETAINER

LTHOUGH the device illustrated

above was designed especially for
use as a fuse retainer, it also may be
used as a connector unit—especially, for
connecting the flexible lead from the
antenna connection of the car radio set,
to the antenna lead-in, Previous types
¢f “retainers” were unshielded.

Used as a fuse retainer, it takes the
standard type 3-AG automotive fuse. The
retainer hangs directly in the "hot” side
of the “A” line, leading to the car radio
set. The retainer takes auto cable up to
5/32-in. in dia.; the shielding. where
necessary, can be attached to the re-
tainer. Fuse renewals are made by
turning a small bayonet lock.

When used as an antenna connection,
the fuse is omitted, and the contact but-
tons are placed directly togetlier instead
of at the fuse ends. Contact is main-
tained by a strong spring.

Tube-Gripping Shield.

(No. 428)

SNUG-FITTING TUBE SHIELDS

ERVICE MEN should find the tube

shield illustrated ahove a profitable
item to carry as a “side” line. This tube
shield design differs from previous types
in that it has a series of vertical depres-
sions that, on the inside of the shield,
torm ridges which grip the tube tightly.
This design serves two purposes.

First, it prevents the glass bulb from
vibrating, and thus reduces the tendency
to cause microphonic noises. Secondly,
it prevents injury te the tube, and pre-
vents it from loosening in the socket.

These shields are available in sizes to
fit standard tube types.

High-Resistance Relay.

(No. 429)

6,000 OHM POLARIZED RELAY

BOVE is illustrated a new relay de-

signed to break 2 A. at 110 V,, A.C,,
or 0.25-A. at 115 V., D.C., non-inductive
load. An auxiliary reclay will not be re-
quired in most cases.

These relays can be furnished with
total coil resistance up to 6,000 ohms
(approx.), and satisfactory operation
can be secured with power consumption
as low as .01-W,, D.C.

The parts are mounted on an insulat-
ing base which measures 5 x 3 X 14-in.
thick: the overall depth is 21 ins., in-
cluding the base.

This relay is designed for operation
where the D.C. in the operating coils
must be kept as low as possible, and
where reversal of the current in them
brings about a reversa! in the contact
arrangement, but where no contact is
made when the coils are de-energized.

DON'T “FIGHT,” BUT SHAKE HANDS WITH

YOUR SERVICE OSCILLATOR

KENDALL CLOUGH*

HERE exists among Service Men widespread ignorance
of the capabilities of the common, or “garden” variety
of service oscillator—and even more regarding the
newer, and vastly more efficient models that have made

their appearance within the last year.

tralization cirecuit;

{8) Making stage analyses;
{9) Checking overall receiver selectivity;
(10) Neutralizing receivers incorporating any type of neu-

(Continued on page 632)

An outstanding example of the newest in service osecilla-

S — - 2

ters is illustrated in actual operation, in Fig. A. Strange it
may be. but nevertheless true that the average Service Man
would seldom attempt to use this instrument in the manner
shown in the view, that is, to check the A.V.C. action in a
receiver under suspicion. Perhaps if we point out the case
and speed with which many tests in radio receiver circuits
may be made, the technician will be less inclined to “fight”
his best tool—and will, instead, endeavor to master its many
functions.

Included among the accomplishments of the latest design
in service oscillators are the following:

(1) Aligning R.F. circuits;

(2) Aligning LF. circuits for either “flat top” or “peak”™
resonance;

(3) Aligning oscillator circuits;

(4) Trimming oscillator padding condensers;

(5) Checking tube efficiency:

(6) Determining overall receiver gain;

(7) Testing A.V.C", circuit operation;

* Chief Engineer, The Clough-Brengle (Co.
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Fig. A
Meet Mr. Service Oscillator, “on the job,”
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INTERNATIONAL RADIO REVIEW

AUTO RECEIVER FROM ENGLAND
N RECENT issues of the various Eng-

lish radio magazines, much interest
has been displayed concerning the auto-
nwobile receivers which have nmiade their
appearance. While these sets follow the
general appearance and construction of
Anierican sets, there are certain funda-
mental differences imposed by the broad-
casting conditions in Europe.

The set shown in Fig A, is a typical
set which was described recently in
WikerLess WorrLb. The first thing of in-
terest about this set that is noticeably
different from American sets is that it
censists of two units—the receiver and
the speaker, Thus, it resembles the sets
shown in this country a year or more
ago. Also, an examination of the de-
scription in WirrLEss WoklLn reveals the
fact that the set is completely battery
operated, the filament supply being taken
from the car battery, while the “B”
supply is taken from “B'" batteries which
are housed in a third box mounted un-
der the floor of the car. In these re-
speets, the set is behind the present de-
signs of auto sets manufactured in the
U. S.

However, in other respects it is quite
modern. It has a T.R.F. circuit, using
variable mu tubes, diode detection,
AV.C. and class B A.F. amplification.
As we have pointed out several times,
the latter AF. method is exceptionally
popular in England, at this time,

The set covers not only the regular
broadcast band, but also the long-wave
bands used by European broadcasters.
The shifting from one band to the other
is accomplished in the vemote control
unit, by the use of a relay actuated by
the on-off switch. Two tuning scales
appear at the dial window, illmminated
in different colors for the two bands.
Iron core R.F. tuning coils are used in
the set (these coils have been discussed
in this department in recent issues).

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 il
lustrated and described each
month in these international
radio periodicals.

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

GLOW-TUBE YOLTAGE DIVIDER

N THE ordinary type of “B” power

unit found in A.C. sets, the voltage
supplied to the various tube elements
varies according to the current taken by
the amplifier tubes. As the load in-
creases the voltages on the plates and
sereen-grids drop off. This effect oc-
curs, even when a transformer with good
regulation is used, because of the in-
creased potential drop through the recti-
fier and filter.

To obviate this difficulty, the system
sliown in Fig. 1 has been devcloped. This
unit was described in THE BROADCASTER
AND WIRELESS RETAILER.

It consists of a gas-filled tube having
constant voltage characteristics—that Is
to say, instead of following Ohm'’s law it
can take an increase in current without
producing any change in the applied
voltage. This is caused by the varying
vesistance characteristic of the glow-
tube used. This tube is a development
of the Marconi Company.

SHORT-WAVE IRON CORE COIL
N RECENT issues of Rabio-Crarr, we

have pointed out that radio experimen-
ters in Europe are becoming interested
in R.F. tuning coils having various
types of iron cores. It is claimed that
the iron core increases the effective “Q”
of the coil (the “Q" of a coil is the term
applied by engineers to denote the ef-
ficiency; it is the ratio of the reactance
to R.F. resistance of the coil—Assoc.
Fditor) and at the same time limits the
external field, so that interstage coupling
is not a serious consideration even with
high-gain tubes.

Up to this time, however, these coils
have been limited to the broadcast band
and the long waves used in Europe for
broadcasting purposes. The ceoil shown
in Fig. B is made in several different
tvpes, one of which covers the wave
band from 13.8 to 78 meters (in two sec-
tions). This is an innovation, as it per-
mits experimentation with these new
coils on the higher frequencies which
shiould produce fine results if the claims
for these coils are correct. The knob
of the coil shown is a switch to permit
changing from one band to the other.

We are awaiting with intercst the re-
sults of several rumors to the effect that
American coil manufacturers are work-
ing on variations of the iron core R,F.
and I.F. counling coils, Experimenters
will, no doubt, be anxious to try these
new coils which are making such a hit
abroad.
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Fig. A, left
The appearance of the English auto set.

Fig. 1., above
A glow-tube voltage divider or bleeder.
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VOLUME CONTROL FOR BATTERY
SETS

HE rejuvenation of interest in battery

sets using the 2V, series of tubes with
constant - potential primary Dbatteries,
opens up another field of experinienta.
tion for the radio set constructor and
Service Man.

In a recent issue of WirELEss WorLn,
a novel system of obtaining volume con-
trol in battery sets using variable mu
tubes was shown. The circuit is shown
in Fig. 2. As you can see, it consists of
a combination of *“C™ bias control and
aerial-shunt volume control. This sys-
tem has heen used to advantage in A.C.
sets in which the bias is obtained from
a cathode resistor. However, this
method is not very satisfactory for bat-
tery operation and it is usual practice
to employ separate “C” bhatferies.

In order that the sensitivity may not
be affected noticeably at the maximum
position of the volume control, an R.F.
choke must be inserted as shiown, and
also the grid decoupling resistor RI1
must be of high value—about 50,000
ohms, in place of the more usual 5,000
olims. Also, to prevent short-circuiting
the “C’” battery in the minimum position
of the volume control, a fixed condenser
C1, must be inserted in the aerial lead,
.001-mf. will be satisfactory,

ADJUSTABLE SPEAKER IMPEDANCE
TI{E difficulty of matching a speaker

to the various output tube impedances
has been met very satisfactorily in Eu-
rope by the speaker shown in Fig. C.
This speaker is a permanent magnet
dynamic unit in which the output trans-
former is equipped with a tapping
scheme, thus permitting taps to be taken
at the correct points to match the vari-
ous tubes in use. The manufacturer
shows how 17 different output imped-
ance arrangements can be obtained with
the double switch, and in addition four
ratios are available for push-pull cir-
cuits.

A slightly different speaker to the one
shown is advertised especially for exten-
sion or remote speaker use. This
speaker is equipped with a separate vol-
ume coutrol and an on-off switch so that
it may be completely controlled from
the remote point.

While there may he some loss in the
unused portions of the matching trans-
former, this system is particularly use-
ful for the experimenter and the loss
should not be sufficient to be noticeable
in the quality or volume of output.

A NOVEL TUNING METER

THE FRENCH radio magazine, Ranio

REvUE, recently contained details of
the construetion of an unusual type of
tuning meter that the home set builder
can make. As shown in Fig. 3, it consists
cf a millianimeter connected in the ca-
thode circuit of one of the R.F. tubes of
the set. The indicating needle is
equipped with a light shutter and a
small pilot light is focused onto the flat
plane of the shutter. When the set is
turned on, the indicating needle of the
meter moves to the maximum position

RADIO-CRAFT for APRIL,

showing maximum plate current flow-
ing. Then as a signal is tuned in, the
plate current falls off somewhat and the
shiutter blocks out less of the light of
the pilot lamp.

A ground glass or translucent cellu-
loid screen on the panel of the set, placed
in the plane of the lamp and shutter
will indicate to the operator the point
of exact resonance by the width of the
dark shadow on the screen.

The screen can he mounted over the
dial of the receiver so that the tuning
meter is in a convenient position. By
adjusting the sensitivity of the meter
by the use of shunts, the indicating
needle can be made to move over the
desired arc.

AUTOMATIC RECORD PLAYER
RA[)IO and phonograph enthusiasts in

England can now enjoy phonograph
music without the nuisance of setting
the record, turning on the motor and
dropping the piekup in the correct
groove of the record. By the use of the
device shown in Fig. D, playing a record
becomes as simple as dropping a letter
in the mail box.

Records of any size are inserted in the
“letterbox™ slot. This switches on the
current and sets the pickup. When fin-
iched playing, the current is switched
offl and the record automatically re-
turned. These units are available for
various voltages and frequencies of A.C.
The unit consumes about 20 W. of
power.

RECORDING SOUND HEAD

HE unit pictured in Fig. E is a device

available to the home-recording en-
thusiast in Austria. It appeared in
RADIO-AMATEUR magazine.

It is a device for simplifying the task
of cutting records at home. As you can
see it consists of a cutting head, mount-
ed on a horizontal frame, the end of
which i8 connected by a flexible coupling
to the central pin of the record turn-
table. By the use of this device, the
motion of the cutting head across the
record blank is caused by the motion
of the flexible drive which is actuated
by the actual movement of the turn-
table. This eliminates the need for syn-
chronizing the speed of the record with
the mechanism moving the cutting head.
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This speaker can be matched to tube Impedance.
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A completely automatic phono. record pirayer.

Fig. B
The iron core coil for short waves.
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Fig. €
An Austrian cutting head for home recording.
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S I have frequently observed—the
great radio inventions are still
to come, So far, the proverbial

surface has not been scratched.
As the radio technigue advances, and we
obtain better instrumentalities, it be-
comes possible to do a lot of things
which have not even been dreamt of
before,

The radio set of the future has been
envisioned many times, but not even the
most audacious thinkers, who have pro-
jected themselves into the future, have
imagined the final radio set—if indeed
there is to be such a thing as a final
radio set in the dim and distant future.

There has been, ever since the advent
of radio, a feud bhetween radio broad-
casters and the newspapers. Originally,
newspapers gave radio a tremendous
amount of publicity; but, of late, the
newspapers have felt that radio has be-
eocme their greatest competitor. Conse-
quently, they have cut down a good deal
on the space allotted to programs until
in many cities, particularly in the Mid-
dle West, no free programs are printed
at all in the newspapers. These news-
papers argue that this jg free publicity
and, if you wish to have your pregram
printed, the station must pay for it. In-

A recorder employed by RCA Communications
for picture facsimile reception.
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deed, in some of the Middle Western and
Southwestern states, this system is now
in vogue and the radio stations are in-
deed paying for their programs.

Recently, a new step was undertaken
by the Columbia Broadcasting network
to cheekmate the newspapers; and Co-
lumbia now has its own newsgathering
service which extends nationwide and
abroad. Every night, a news service is
put on the air; the information Iis,
frankly, only “spot” or early, incomplete
news; and the network is careful always
to have a “by-line” which is as follows:
“See tomorrow’s paper for complete
news.” It is believed that in the future
the rift between newspapers and radio
broadcasters will widen.

The idea of using your radio set in
vour own home, to print a complete tab-
1oid newspaper and deliver it to you, is
not original with me. The idea has been
nientioned by many well-known radio
eugineers ever since 1925, and perhaps
even before that, There is, therefore,
nothing novel in the idea itself; but the
project so far, has not been translated
into actuality. From the technical stand-
point, it is perfectly possible to build,
today, a radio set, for use in your own

GEAR (HANGE BOX
CIVES FORTY YO
THREL HUNDALD

REVOLVING
CYLINDER 4

ELECTRO-
FAEGNETY

LINES PER INCH __~n i
i

The same unit as shown on the left, but In
schematic form with explanations of operation.
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RADIO SET

There can be no question that the future
of radio holds forth the best and most
inventions — and, amongst
those that will probably be seen in the
not too far off future—will be a com-
> plete newspaper received and printed
by the radio receiver, with illustrations,
text, and probably advertising.
even possible to construct such a set
since equipment in present use
for facsimile picture transmission may be
readily adapted for a

I+

"radio newspa-
These methods and associ-

ated equipment and their adaptation
are described in this article.

home, which will deliver to you, early
in the morning, a small newspaper, and
do this regularly, every day in the week.
Sc¢ far, the only drawback has been, in
my estimation, the price. Such a set is
expensive to build, and somewhat com-
plicated and costly. If, however, the
eountry wants a Radio-Newspaper Re-
ceiving Sef, the radio industry is, no
doubt, in a position to furnish such a
set on short order. Indeed, I will he
considerably surprised if such sets are
not on the market within the next five
years.

While none of these sets have, as yet,
been built, T have outlined in these
pages the technical details of bringing
it about; and, though the system which
I show here may not be the only prac-
tical one, I have selected it because a
similar method is now in use by the
Radio Corporation of America in their
picture-transmitting devices which are
in operation twenty-four hours a day
throughout the week.

Let us now see what the future radio
newspaper set will look like:

As our cover illustration shows, it
seems very much like any other radio
set, but with certain attachments. These
are, chiefly, a panel which pulls out, and

A scanning unit used In the transmission of
photographs, by RCA.
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An Tnk-pen arrangement that was employed some time ago, but discarded In favor of
improved methods.

upon whiech, in the rack provided, you
will find a newspaper ready and printed
in the morning. Remember, too, this will
not be a bulky 64-page newspaper! it
will be, probably, a 4- or 8-page tabloid,
giving you condensed news and pictures
of the important events, similar to that
shown in the cover illustration.

The cabinet contains the usual broad-
cast and short-wave set, as we have them
today. In addition to this, there is a
separate special short-wave set, to take
care of the reception of the news, and
which will be described later. The set
also contains a cloeck whieh is set for,
let us say. 2 A.M. At this time, the clock
disconnects the broadcast set from its
aerial and ground and in its stead,
switches on the special short-wave set;
and, at the same moment, the electric
motor (which has to do most of the
work in printing the newspaper) is also
placed into the circuit. A few seconds
later the radio signat impulses begin to

AUTO HEAD
LAMP

PHOTO-CELL

I K

1 3
*
DIAPHRAGM & LENS
AUTO HEAD
LAMP
TO REVOLVING
AMPLIFIER CYLINDER

A photo is mounted on a fotating cylinder and
scanned, impuises amplified and transmitted.
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ceme over the special short-wave set,
and the mnewspaper is now being
“printed.”

In the particular method which is
shown here, for the first time, there is
no ‘“printing” being done as we know
“letterpress” printing today; it is all
done by a special method, both sides of
the paper being acted wupon at the saone
thine. 1 will explain details further on.

The electric motor, which feeds the
newspaper roll, advances the roll little
by little until, in an hour or less, the
entire newspaper is printed. When it is
finished, the paper is folded by an auto-
mutic folding attachiment, and the news-
paper, still moist, drops into the holder
out of the set. No matter how early you
rise in the morning, you will find your
newspaper ready and waiting for you.
ThLe expense of the newspaper, it may
he stated, is very slight. The paper,
chemicals and the electricity consumed
in manufacturing the newspaper only
amount to a few cents—much less than
it costs to preduce a standard newspaper
today.

The question arises immediately, why

ELECTRIC HOT AIR
HEATING JET
colL |\‘
( 33333 X
TO
COMPRESSED AIR
TANK CHEMICALLY
PREPARED PAPER W/
INCOMING ONREVOLVING CYLINDER
SIGNALS

An obsolete method of recording, a solenoid
controlled shutter modulates a hot air stream.
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HUGO GERNSBACK

A complete RCA facsimile receiver used at
the Chicago World's Fair in 1933.

should the broadcasters set in motion all
their transmitting machinery, as well
as their news-gathering agency, the col-
lecting of “spot” photographs of current
events, etc.? The answer is that it will
pay them te do so. They will probably
accept a limited amount of advertise-
ments and, if they obtain a sufficient
amount of these, the enterprise can he
made to pay for itself. Remember that,

(Continued on page 618)
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ratus.

Fig. 1
In the control ship shown at A are (1) the transmitter, {2) main gyro-compass. (3) auxiliary gyro-compass, (4) gun control, {5) receiving appa-

In the crewless ship are (1) receiver, (2) generator, (3) steering control-indicator with gyro-compass, (4) steering gear with mechanically

operated rudder, (5) auxiliary gyroscope for the guns, (6) mechanism for gun control, (7) control transmitter.

RADIO CONTROLS BATTLESHIPS

LATEST METHODS PERFECTED BY THE BRITISH NAVY FOR STEERING SHIPS,
FIRING GUNS, DISCHARGING TORPEDOES, FROM A DISTANCE BY "WIRELESS."

A seaplane directing the firing of guns aboard
the radio-controlled ship.

Fig. 3
Gyroscope action [n radio-controlled ship. See
text for explanation.
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KFORE the ink on the peace treaty

was dry the European nations he-

gan preparing for another conflict.

These war preparations are no
longer a secret. The question now re-
miains, who is better prepared?

The continental nations, like France,
Italy, Germany, Russia, etc., are concen-
trating in fortifying their land and air
forces. However, the problem with
Great Dritain is different,  British ex-
istunce, since Napoleonic wars depends
on her great mavy. British naval su-
premacy must be kept up for reasons

Fig. 4
Receiving apparatus shown on right, steering
gyroscope in center.

RADIO-CRAFT

that are well known to everyone. In
arder to perpetuate this supremacy she
must adopt new means for protecting it.

British naval experts, sinee 1925, have
heen experimenting continuously to per-
fect the idea of steering air- land- and
scacrafts from a distance by means of
radio transmitted control waves, which
was originated before the World's War,
Their dream has been realized. Now, it
is not only possible to steer her mighty
ships  without having a single an
aboard, but also what is still more im-

(Continued on page 613)

Fig. 5
A crewless submarine lying alongside of Its
contre! ship before a trial.
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HIGH -FREQUENCY

ADJUSTMENTS
IN RECEIVERS

A description, in complete form, for realign-

ing and stabilizing all types
r s e —— |, [

HILE radio servicing defi-

nitely includes two classes of

work, the Service Man really

makes this distinction. These
clusses are: adjustment of the receiver
and correction of definite trouble due to
a breakdown of one or more parts in the
receiver, The two probiems are so in-
timately related in the Service Man's
rcutine that there need be no definite di-
vision. On the other hand, one type of
fault or trouble may fall in one classi-
fication whereas the Service Man may
act on the other.

There is no substitute for the knowl
edge gained through experience with re-
ceiver troubles in distinguishing between
poor adjustment and defective material.
In many cases, much time is wasted at-
tempting to “track down” some assumed
defective part when the trouble may
have its origin in poor adjustment,
Hours spent in adjustment will prove
ineffective if a defective part will not
permit correct adjustment or correct op-
eration, after the adjustment has been
completed,

Without due consideration of the
trouble with the nccessary tests there is
no absolute method of making the above
mentioned distinction. A rather good
rule in servicing is to make alt adjust-
ments as soon as it is possible to get a
signal through the entire system. This

Chief Ene'r. Capitol Radio Research Labs.

—
E , Fig. 1

| e

e Neutralizing circuits

with old-type tubes.
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of receivers.

BRADFORD*

Fig. 2

types of osc.
and trimmers
adjusting.

Three
circuits
for

I -c-

cannot be followed strictly as in some
cases conditions will not permit such
procedure. In addition, it would be un-
wise to make a complete alignment—
neutralization and other adjustments—
when a circuit correction may have the
eflect of undoing this work.

All possible R.F. adjustments applying
to practically all receiver circuits are
completely explained in the manner of
a definite procedure. The order of the
major adjustments and of the individual
items of each major adjustment will
follow.

The order in which the major adjust-
ments should be made will depend on
tlie type of receiver, that is, T.R.F., su-
perheterodyne, ete., and in cases wliere
more than one major adjustment is nec-
essary in one receiver type, they should
be done in the order specified.

For T.R.F. receivers requiring neu-
tralization, this should be done first.
The only other adjustnmient in the high
frequency portion of this type of re-
ceiver is alignment of the tuned stages.
Tfor superheterodynes the I.F. amplitier
should be first neutralized if necessary
and then aligned. We next proceed with
neutralization of the R.F. stages where
necessary, then adjustment for synchro-
nizing the tuned stages, finally to the
tracking problem.

Neutralization
The only other adjustment in the high-
or LF. amplifiers and provided with no
means of suppression of self-oscillation
must be neutralized: 01A, 01B, 01C, 30,
. 26, 27, 37, 56, 215A, 40, WD11, WwX12,
These are the tubes commonly found in

1934

the earlier-model receivers. In Fig. 1,
several neutralizing circuits are shown,
and of course. there are others. For a
given class of receivers, that is, A.C..
D.C., battery, etc,, the neutralizing pro-
cedure will be essentially the same re-
gardless of the system of neutralization
used by the manufacturer.

When we have a D.C. receiver to deal
with in neutralization we must realize
that the filaments of such a receiver are
wired in series and that the above pro-
cedure will not be suitable because we
must not prevent the system from carry-
ing signals in the process of neutraliza-
tion. There are several ways to get
around hreaking the filament circuit—
one is to break the plate circuit at the
“B” supply for each individual tube as
it is neutralized, making sure that the
plate bypass condenser is not disturbed.
Another is to apply sufficient bias on
the grid of the tube being neutratized to
cut off all plate current of that tube.
The third, which is the most practical
for the busy Service Man, is to secure a
double socket adapter whereby another
tube identical to the one being neutral-
ized is used to supply filament continu-
ity only. A fixed resistor having the
same value of resistance as the tube
f.iament will do the trick also.

For Dbattery operated receivers and

(Continucd on page 612)
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Intermediate frequency trimmer adjustments.
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TWENTY WAYS TO IMPROVE

There are, unquestionably, countless readers of this maga-
zine who have receivers that are operating satisfactorily,
and yet which do not come up to the standard that is set
by present day sets. Perhaps, for the longest time they
have contemplated modernizing their set, but have held
off because of lack of information on this subject. If so
here is all the necessary detail, which should be welcome
to not only the above mentioned, but to the Service Man
as well. Here are the facts—go to it boys!

HERE are many thousands of radio

receivers in use today that have be-

come obsolete simply because later

developments in receiver design
have been made. These sets are not
worthless; on the contrary they are giv-
ing their owners good service. But there
is no reason why they cannot be brought
up to date so that the results will rivatl
even the most recent commercial sets.
The fact that most people are more care-
ful about spending nioney on such lux-
uries as a new radio set only makes the
subject of modernizing receivers more
lucrative, at this time.

To begin with, it must be understood
that to cover such a general subject, it
is not possible to supply actual circuits
of all the available receivers. There are
so many variationg of the fundamental
circuits in use that this would require
ah entire volume. Therefore, we must
Iimit this discussion to types of circuits
instead of specific examples,

In this way the man with a nore or
less general knowledge of set construe-
tion—the average experimenter, set
builder or Service DMan—can easily
adapt the facts supplied to a particular
receiver.

New Tubes

One of the widest advances in the past

G
TUBE |

&

e
L

Fig. 2

A—R.F. circuit of old receiver using 24's.
B—<Circuit for employing higher-gain tubes.
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year has been the development of new
tubes. Those sets which use the early
screen-grid tubes, such as the 24 can be
greatly improved by certain simple cir-
cuit changes. The 24 type tube has a
rated voltage amplification factor of 650
when a plate voltage of 250 is used.
The 58, on the other hand is rated at
1,280, almost twice as much. Thus, if we
can change the 24 type tubes in a set
for the later 58’s, we can increase the
sensitivity of a set considerably.

The 58 tube is an R.F. pentode and
has one more element than the 24. For
this reason, the sockets must be changed
from the 5 prong to the 6 prong type.
This is easily accomplished, since most
receivers use the wafer type sockets.
The extra prong of the 6 prong socket
is connected to the cathode, as shown
in Fig. 1B. The cathode resistor must
also be changed, to suit the new tube.
Instead of the previous value (about
1,500 ohms usually), a resistor of 300
ohms is needed tor each tube, where in:
dividual bias resistors are used for each
stage.

Some sets use a single bias resistor
for several R.F. or 1.F. stages. In this
case, a correspondingly lower value of
rcsistance is required, depending on the
number of tubes.

The same circuit changes can be ap-
plied to changing from the type 35, and
24A to the 58; the 32 can be changed to
the 34; and the 36 to the 78.

The increase in the amplification of
the newer tubes may possibly cause a
little difficulty with osecillation. If this
is encountered, it may be necessary to
increase the size of the bias resistor or

Flg. A
A high-freauency horn for obtaining wide-
range freduency response.
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{Courtesy R.C.A.)

A modern radioc set. Note improved design
and control arrangement.

lower the voltage supplied to the screen-
grid in order to lower the gain suf-
ficiently to stop the trouble. Generally,
where comiplete tube shielding is em-
ployed, no trouble in this direction need
Le anticipated. However, even with a
slight reduction of the amplification per
stage, there are still advautages in the
use of the new tuhes. The variable mu
characteristic elinlinates many cases of
interference between stations (those
which are caused by cross-modulation),
and also the R.F. pentode can carry
much stronger signals without overload-
ing because the suppressor-grid removes
the secondary emission so prominent in
some sets using the ordinary screen-grid
tubes.

The amount of reduction in gain nec-
essary to permit stable operation is not
ordinarily very great, so that the actual
gain-per-stage is greater than with the
previous tubes. Improvements in shield-
ing will permit even greater amplifica-
tion.

~ ROQ0 -
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i 0.1-MEG.
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Fig. 2
A.—Regulating tone in a single power stage.
B.—Regulating tone in push-pull power stage.
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YOUR RADIO SET —c. w. raLmer

Courtesy Crowe Name Plate & Mg Co.

Fig. B
Two sizes of airplane type tuning controls,

Wide Frequency Response

The dynamic speaker under normal
conditions in radio receivers is not capa-
ble of projecting sounds over the entire
audible spectrum. 1In fact, the usual
dynanic speaker does not even pass the
band of frequencies transmitted by the
broadcast station (about 30 to 5,000
eveles). 1n order to overcome this, some
manufacturers have incorporated two
or more speakers in their console cabi-
nets, each speaker being eshecially de-
signed to cover one part of the audible
band so that the very high and very low
frequencies are not lost.

The average single speaker set has a
predominance of the low frequencies;
sometimes cutting off as low as 3,000
cycles. In order to improve a set under
these conditions, an additional speaker
can be added. There are several special
high-frequency speakers, such as that
shown in Fig. A, available now, and it is
not a difficult task to incorporate one in
a console. The particular speaker shown
is a dynamic which must be matched to
the output impedance of the set to which
it is to be added. Under some condi-
tions, it may be connected either in
series or parallel with the voice coil of
the original speaker, without an addi-
tional matching transformer. lHowever,
1o effect a correct match, the former
method is preferable. With this
speaker, too, a source of power is neces-
sary to actuate ihe field coil. However,
the experimenter can easily construct
such a unit, or one can be purchased.

SINGLE  TURN AROUND
GRID END OF SECONDARY

ouTeut

SPOOL - WOUND -
COIL AT RIGHT ——
ANGLES TO SEC

‘B4

{

Fig. 3
Circuit employed for a high-gain R.F. coil.

The other type of high-frequency
speaker available is a piezo-electric
speaker, using a rochelle salt unit which
drives a diaphragm similar to the dy-
namic unit. This type of speaker is
easier to install than the dynamic type,
as it does not have a field coil to actu-
ate, and it may be connected directly
across the voice coil circuit of the dy-
nanlic unit in the set. As the piezo unit
has a capacitative reactance, and the
voice coil circuit of the dynamic speaker
is inductive, the two tend to balance,
thus dividing the available power uni-
formly. The division of power also im-
proves the power factor of the output
circuit.

Baffle and Cabinet Improvements

In addition to improvements that can
be made by the addition of a second
speaker, the actual frequency charac-
teristic of the baffle and cabinet in which
the speaker is mounted can be improved.

The first way to accomplish this is to
remove the speaker from the cabinet,
mount the unit on a sheet of acousti-
celotex or other similar material of the
dimensions of the inside of the speaker
compartment and then vreplace the
nounted reproducer in the cabinet. A
hele the size of the reproducer cone is
cut in the celotex. This will prevent to

(Continued on page 616)
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Fig. 4
IHustrating how a visual tuning meter may
be wired in a receiver.
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Fig. 6

A.—Method of reducing outside interference.
B.—Reducing nolse with a transposed lead-in.
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EERIE

ouTPUT MATCHING
( TUBE ( TRANSFORMER,
CUTTING
_D_ "B+ HEAD

Fig. 5
A.—Phonograph connections in ‘'grid-detector.”
B.-——Phonograph in plate-detection circuit.
C.—Connections made to grid and chassis here.
D.—Connecting a recording cutting head to set.

Flg. C
Service Men are augmenting their incomes by
installing remote control tuning devices.
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SHORT-CUTS

IN RADIO

oda

Fig. A
The parts of the latch-lock adapter.

A "LATCH-LOCK" ADAPTER
Paul A. Miller

HIS is a short-cut in radio service, for

those Service Men who still use Read-
rite analyzers. Take the plug, unsolder
the 5 wire cable, unscrew the 5 prong
plug from the handle, and drill a hole
down through the top edgewise. Tap to
hold a machine screw and cap for the
grid wiro of the new 8 wire cable (Fig.
A).

Next cut a slot into the side of the
Landte about 3/16 of an inch from the
bottom for the latech. Take a small 7-
prong plug that screws into the handle
and drill or punch a hole through the
center; then take a regular tip jack and
file the end of it off so that a phone tip
will pass all the way through. Take a
nut from an insulated-type phone tip
and cut the point off as shown. Get a
piece of brass and drill and bend to fit
the nut; put a piece of a valve spring in
between to keep the slide closed. Next
take a brass rod the size of the phone tip
jack and slot it as shown. Get a small
7-rrong socket and make your own adapt-
ers as illustrated.

A CHASSIS BENDER
From “Amateur Wireless"
VERY simple device made of odd
pieces of wood which is very satis-
factory for obtaining neat angles. The
drawing, Fig. 1, is very simple and is
self explanatory.

-
WINGNUT

BASE BOARD
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t 400 OHM S + +

Fig. 2
A volume control method that Is effective.

YOLUME CONTROL REPAIR
H. D. Hatch

REPAIRED a set in which the volume

control was a variable resistor in the
cathode circuit, as shown in Fig. 2A.
The value of the resistor was 10,000
ohms and the only substitute available
was a 4,000 ohm unit and when installed
did not cut the volume enough on loud
locals. After some thought, I changed
the wiring to that of Fig. 2B. Now R
and the 400 ohm resistor make a poten-
tiometer which is more effective.

A SENSITIVITY CONTROL
E. W. Little

T the present time manufacturers of

radio sets produce receivers that
have even sensitivity at all points of
the band. Some times a customer de-
sires more sensitivity on the lower wave-
lengths, This is solved by the connec-
tion of a small condenser as shown in
Fig. 3, and then re-alignment of the first
tuning condenser.

[’:\-\ ABOUT 150 MMF
5 T vi
-+

Flg. 1, left
A simple chassis bender made at home.

Fig. 3, above
A device for Increasing H.F. sensitivity.

Fig. 5, right
A gas engine power unit for “the sticks.”
Use a standard ‘*‘voltage divider’ resistor.

RADIO-CRAFT

Hints, "kinks,” ideas and
suggestions that enable the
amateur and professional

to save time and money.
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Fig. 4
An output meter made from simple parts.

A SIMPLE OUTPUT METER
Frank Hehre

UITE a few Service Men have been
looking for a suitable output meter
for use with practically all sets, This
is the one I use. The metallic disc rec-
tifiers used some years ago for charging
storage batteries along with a 0-25 ma.
meter make up this unit. A Kuprox
110A unit is used.
The shunts are made to give four
ranges; by doubling, tripling and quad-
rupling the original scale. See Fig. 4.

A BACK-WOODS POWER UNIT
Marine Schell

E needed a radio at our scout cabin

in the woods; city power was not
available and because we use it but once
a week I thought that batteries would
Le too expensive.

So I decided to build a gas engine
power plant, Luckily I had a 220 V. D.C.
nwotor which gives about 300 V., D.C.
turning at 2,200 r.p.m. I belted the
engine to the generator with a V belt
and a 4 in. pulley on the engine, and a
2 in. pulley on the generator. I used
an old Maytag washing machine engine.
The filter consists of a 30 liy. choke and
three 2 mf. condensers. See Fig. 5.
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Fig. 6
A test unit for etectrolytic condensers.

ELECTROLYTIC CONDENSER
TESTER

E. A. Redmon
HIS tester will measure the capacity
of a condenser and at the same time
neasure its leakage. To measure the
capacity we must use alternating cur-
rent and as we cannot use A.C. alone on
an electrolytic condenser a rectifier is
employed (a “B” eliminator will do as
a sunbstitute) as shown in Fig. 6. The
voltmeter measures the capacity by cali-
brating the scale against known con-
densers and the leakage should not be

more than 1. ma. per mf,

A UNIQUE YOLUME CONTROL
Milton S. Solberg

N experimenting with a variety of

hook-ups using R.F. amplification, I
use a type of volume control shown in
Fig. 7. It consists simply of a mogdified
form of tone control, the difference be-
ing that a larger condenser is used. A
50,000 ohm resistor in series with a 1
mf. condenser gives good results con-
nected as shown.

A TEST PROD IMPROVEMENT
M. C. Clapp
F you use phone tip prods but occa-
sionally have use for a sharp point,
a bayonet can be made as shown in
Iig. 8.

g 'NIER- S‘YAGE SHIELDS

B!

GROUNDED
TENSION

LR PIG-TAIL CONNECTION

CROSS-SECTION
OF CONDENSER
SHAFT

TENSION SPRING
IN ITS NORMAL
POSITION

TONGUE

SLOT TENSION

h SPRING TONGUE

APPLY A BIT —— CH“—/ Nomﬁé&; ALE)

OF wAX OR, TAR

HERE TO
PREVENT
SLIPPING

Fig. 9
A way to fix noisy tuning condensers.

NOISE IN TUNING CONDENSERS

Boris S. Naimark
moedern receivers employ

MA\Y

grounding tension plates between
the rotors of the condenser sections and
the inter-section shield plates. When
these lose their tension the receiver be-
comes noisy. In some cases, they can
be cleaned, but it is usually better to re-
place them with short pigtail connec-
tions. See Fig. 9.

A TUBE-NOISE INDICATOR
H. W. Malmstrom

IT is easy to sell a customer a new tube

to replace a noisy one that tests good
otherwise, if you can duplicate the noise
that the customer hears in his set. Here
is a simple but effective noise indicator
that can be easily added to any tube
tester that measures the plate current
in the tube. It will give an audible
denionstration of noisy tubes due to de-
fects of a mechanical nature. A tube
that has loose elements, erratic opens
or shorts will cause variation in plate
current when it is tapped. If a speaker
is connected in series with the plate
lead of the noisy tube being tested (in

TO;NT WIRE

N SET
™~
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\ON FIL PRONGS
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i

i
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i

[

'
caBLED LEADS 4/

Flg. 11
An untuned R.F. stage for the auto set.

the analyzer) it will produce static that
will convince the most skeptical cus-
tomer that the tube is defective. (Fig.
10.)

A SENSITIZER FOR THE AUTO SET

Malcolm Mackay
N WORKING with automobile receiv-

ers, especially those designed a year
or two ago, I have found that many of
them did not have sufficient sensitivity
for use in this part of the country. Un-
less the car is traveling within a com-
paratively few miles of a station, it can-
not be heard.

With this in mind, we built an un-
tuned R.F. stage consisting of a 39
tube inclosed in a metal box just large
enongh for the tube and a few R.F.
chokes, ete. Referring to the circuit dia-
gram, a coil is made by winding 650
turns of No. 33 wire on a small machine
serew. Choke R.F.C. is a standard type
of R.F. choke designed for S.G. tubes.

The remainder of the parts used in
the unit are evident from the circuit.
The bias resistor has a value of 400
ohms, bypassed by a .01-mf. condenser.
Another .01-mf. condenser is used to
couple the untuned amplifier to the
receiver.

AN OLD TUBE TESTER—UP TO DATE
Iver Paulsen

HE Sterling R-409 AC, is an old
tinier made to test and reactivate 01A
and 199's, which makes it practically
useless to-day, but with a few minor
(Continued on page 618)
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Fig. 7

An unique experimenter’s volume control idea.
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Fig. 8

Test prods from phone tips and Jacks.
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Fig. 10, above
A noize indicator for the tube tester.

Fig. 12, right
Methods for renovating a tube tester. It may
be unnecessary to discard “old reliable.”
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Fig. 6
Dynatron portion of curve for 24 tube,

NASMUCH as the next tube to be con-
sidered is of the screen-grid type, it
follows that one more element is
available than was the case with the

3 element tube previously considered. It
is practical to take advantage of this
fact and put the extra element to good
use in our circuit. Using the hook-up
shown in Fig. 5, we can plot a graph
along the lines indicated in connection
with the discussion of the 3 element
tube. Such a graph as the one already
considered is representative of the usual
tvpe, with one exception; not all tubes
will exhibit dynatron characteristics
which indicate a reversal of direction
wlen the graph crosses the base line.
Many tubes indicating the dynatron
characteristics operate in such manner
that the downward slope of the charac-
teristic dynatron curve ceases and the
curve shoots upward hefore the base line
of the graph is reached. (Notwithstand-
ing what has been said in regard to
screen-grid tubes being better for dyna-
tron circuit purposes than the usual 3
element tubes, it is interesting to note
that the curve already shown applied to
a type 26, 3 element tube.) Figure 6
shows a graph plotted for a type 24
tube; in general it is found with plate
voltages between J and 90, that the
dynatron portion of the characteristic
curve is found between plate voltage
limits of about 8 and 38. Curves may
also be plotted with plate voltages sup-
plied by a single 45 V. bhattery but the
general shape of the curve will echange
but slightly; different values of screen-
grid current, too, will stightly alter the
curve.

Uses of the Dynatron
The question as to what practical use

may be made of the dynatron, or, as it
is properly termed, the “pliodynatron”

25v.~

= i el
10,000 OMMS TG [

0.1-MEG. POTENTIOMETER.

Flg. 5
For checking dynatron characteristics.
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FACTS ABOUT
DYNATRON OPERATION

PART I

C. M. DELANO

The first chapter dealt with theory in a non-technical style;
in this closing chapter circuits are described.

when a 4 element tube is used, will now
be considered.

The dynatron circuit is exceedingly
useful as an oscillator generating R.F.
currents. and in this connection the
Service Man and experimenter will find
it both practical and simple to construct
and also very stable when frequency
variation is considered. Some writers
who have expressed themselves on this
stubject have gone so far as to say that
the dynatron oscillator compares tavor-
ably with temperature-controlled crystal
oscillators, although the writer has no
data to support this contention. A hook-
up which the writer has found very sat-
isfactory for signal generation in con-
nection with aligning both T.R.F., and
superheterodyne receivers is shown in

FIXED COND NOT CRITICAL
IN VALUE 100 10 40 MMF. \

,—I

TO GRID OF TUBE
UNDER TEST ~

MMF'
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h‘
2,000
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— APPLIED ugmnl.
0 Con

M
(EACH)
aajefaa =

T 22.5V APPLILD TORLATE

i

USE 67.5VOLTS IF 45 VOLTS 15 INSUFFICIENT
70 PRODUCE OSCILLATION.

Fig. 7
Dynatron oscillater circuit for 24 tube.

Fig. 7. The writer claims no credit for
thic circuit as it is a2 combination of eir-
cvits originally published in another
magazine. Other methods of coupling
the oscillator to the receiver may be
employed, however, the writer does not
recommend them to the beginner in this
kind of experimentation and they will
not be discussed at this time. Someone
has referred to the dvnatron as being a
feeble oscillator. TUnder certain condi-
tions this is true, but in general the
writer has found that under identical
oscillator tuned circuit voltage condi-
ticns there is no difference in signat
strength between the dynatron oscilla-
tor and the more common types, Cer-
tain people, at times, in experimenting
with the dynatron oscillator circuit,
have come to the conclusion that a given
dynatron hookup would oscillate better
at some point in the spectrum than at
others within the limits of the tuning

RADIO-CRAFT
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Fig. 8
Dynatron biased detector—32 tube,

system employed, and only through a
narrow band at that. The writer has
found that the old-time *“honeycomb” or
duolateral type of coil tuned with a
straight line frequency condenser, when
used in the dynatron hookup, makes a
very satisfactory and easily changed
tuning inductance (in this connection it
is proper to note that the October, 1933
edition of Ramo-Crarrt, page 230. con-
tained some very complete and timely
data on the choice of proper coils and
condenser values as this pertains to the
use of duolateral inductances). In ad-
dition to the fact that the dynatron cir-
cuit lends itself readily to the use of
simple types of tuning inductances which
may be easily interchanged, it is also
true that the dynatron oscillator can
emit many harmonics and it is possible
to do a lot of practical and useful work
with this circuit by making use of dif-
ferent harmonics. The problem of iden-
tifying harmonics is one that is very in-
teresting but inasmuch as it has been
discussed in detail in past issues of
Rapio-Crart and in several other publi-
cations it will not be dwelt upon in this
article. (Anyone desiring information
cn this should refer to the July and
August, 1932 issues of Rapio-Crarr for
detailed information). The R.F. oscil-
lator is invaluable in service work., If
(Continued on page 625)
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Fig. 9
Dynatron radio frequency circuit.
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Fig. A, above

The pickup *feeds’” the ""Ant.” and “Gnd.” posts of the radio set.

Fig. 1, left
Completely Jettered diagram of the R.F. phonograph attachment.

HOW TO MAKE A NOVEL, PORTABLE, A.C..D.C.

R. F. PHONOGRAPH
ATTACHMENT

R.D. WASHBURNE

and N. H. LESSEM ™ —

HILE radio is a very wonder-

ful invention, it would be

even more wonderful if, by

merely throwing a switch, we

could select the very music or programs

which we desire to hear at any particu-

lar time. This is exactly what this

“R.F. phonograph attachment” will do

when connected to the antenna and

ground posts of any radio set. Have you

ever had the experience (or shall we call

it embarrassment) of not being able to

furnish, let us say, dance music at a

social gathering, simply because there
was none to be had over the air?

With this little device you can, in a

moment, take any phonograph record
and reproduce it electrically through
your regular radio receiver—without

touching the interior of the sct. or using
any type of “adapters.” In this manner
you can choose your own programs for
particular occasions and not be depend-
ent entirely upon radio stations!

In the first place, a phonograph pick-
up cannot be conveniently or efficiently
a’dded to a surprisingly large number of
radio sets. In many instances, the re-
moval of an “overall” shield will un-
stabilize the receiver; in others, the re.
moval of an individual tube shield pro-
duces the same result. Some sets do not
have sufficient clearance to permit an
adapter to be used; others go into cir-
cuit oscillation if a lead is brought out
of the detector tube socket; anyway,
still other adapters would be needed to
adapt the attachment to the various

RADIO-CRAFT for APRIL,

types of detector tube sockets and eir-
cuits in the sets encountered. Also,
vhen a pickup is connected into a tube
circuit it is seldom that exactly the cor-
rect matching of values can be obtained;
this results in a loss of fidelity. Finally,
even if the set is equipped with phono.
pickup connections, only the amplifica-
tion of the A.F. section of the radio set
is available, whereas, the use of the
“R.F. phonograph attachment” permits
the amplification of the R.F. section also
to be utilized.

This device, a “radio frequency phono-
graph attachment,” is illustrated in Figs.
A and B: as the schematic circuit, Fig.
1, indicates, the connections are ex-
tremely simple,

First of all, note the simplicity of the
design; there are only two tubes, two
resistors (one of which is built into the
power cord), one coil, one small-space
variable condenser, one small filter
choke and three fixed condensers, as
major components.

How to Use It

To use the portable R.F'. phonograph
attachment, first remove the antenna
wire from its binding post on the broad-
cast set, and permit the wire to lie un-
used. Next, connect a wire from “ANT"”
of the attachment to the antenna post
of the broadcast set; and another wire
from the “GND” post of the attachment
to the ground post of the set (the latter,
in addition to the regular ground Wwire,

(Continued on page 620)
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{2)

(3)
(4]
{5
(s)
{7)
(8)

(9
(10)
(1)

FEATURES

Operates on either A.C. or D.C.
Attaches to any radio receiver, with-
out recourse to adapters.

Wires to "Ant." ond "Gnd." posts.
Uses any high-impedance pickup.
Utilizes R.F. amplifier of set.
Requires only 2 vacuum tubes.
Compact and inexpensive.

Resistor in power cord prevents high
heat dissipation inside unit.

Easy to build ond operate.
Portable—weighs only 4 pounds.
Versatile—may also be used with a
double-button microphone, ond
matching transformer, as a public
address unit for oddressing small
gatherings, via any conveniently
available radio set.

Fig. B
Rear view of the Phonograph attachment.
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A NEW METHOD

AUTO NOISE
ELIMINATION

FOR

BOND ALL
WIRES, SOLDEQ
AND GROUND

H

may duplicate that method.

Aircraft radio installers get good results by the
simple method of complete shielding.
article, the author tells how the auto-radic man

In this

() those in the auto-radio installa-
tion and service profession who
have encountered all sorts of trouble
in elintinating ignition noises after
a radio has been installed in a car, or
who have had complaints from the car
owner that the installation of the set
seemed to affect the efficiency of the car.
the contents of this article may prove a
godsend. It is an established fact that
the elimination of noise is easier in
some cars than in others. In the case
of the Buick automobile, for example,
the procedure is very simple and excel-
lent results are obtained; primarily due
to the fact that the motor is of the
“valve-in-head” type and hence all spark
plugs are completely shielded. Also, due
to this feature, no suppressors are neces-
sary except one to the high-tension lead
(center contact) of the distributor. As
a result of the elimination of suppres-
sors in this type of car installation,
practically no decrease in the motor ef-
ficiency is experienced after the instal-
lation is made.
To some, the statement that suppres-
sors materially affect the motor per-

— —are

Fig. A
A shielded spark plug for alrplane motors.
Name of manufacturer supplied upon request.
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formance may be news, yet it is an abso-
Iute fact that the decrease in efficiency.
in some cases, is as high as 20 per cent.
The author has gone into detail, on this
subject, with a number of master Ime-
chanics, besides having made personal
tests, and has had this fact verified. The
insertion of a resistance, generally about
25,000 ohms at the spark plug end of
the high tension lead and again in the
high tension lead at the distributor,
produces a total resistance in this cir-
cuit of 50,000 ohms. Although the cur-
rent here i small and the resultant
voltage drop of a low order, the effect
of heat on the value of these resistors is
tremendous, particularly on certain
types of suppressors.

In most cases, the resistance value of
the suppressor decreases, especially
when it is of the carbon type, which
serves to reduce the efficiency of the
unit as a noise eliminating device. Then
again, the resistor after a few months
of use will become damaged or defective,
due to the constant dissipation of energy
that takes place when current flows
through it, which generally results in a
“missing plug’”’ and consequent loss of
power. However, the following explana-
tion is probably the real reason for the
decrease in motor efficiency after the
suppressors are connected to the spark
plugs,

The amount of energy that is supplied
to the primary (during the interruption
of the breaker points) and transferred
to the secondary winding remains con-
stant for that short perind. Now if we
assulne that the complete circuit of bat-
tery, hreaker points, primary and sec-
ondary windings of the spark coil, aua
up to the contact points of the plug as
equivalent to a resistance “R,” and the
spark gap resistance as “Rx,” then the
energy dissipated in “R” we know to be
useless. whereas the energy dissipated
in “Rx’ is useful. since it is expended
in creating the spark discharge for ignit-
ing the gas mixture. {(See Fig. 1.) It is
therefore logical that any added resist-
anee {(in the form of suppressors) intro-
duced in that circuit existing outside of
the plug poin!s would only dissipate ad-
ditional energy uselessly. The net re.
sult, when this addition is made, is that
an inferior spark is obtained and conse-
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Fig. B

lllustrating how to shield spark plugs with coil cans.

J. T. BERNSLEY

quently the performance of the car is
affected. Unfortunately, no actual data
is available concerning the resistance at
the ptug gap, during the discharge,
which incidentally is a variable factor,
and which would permit us to calculate
the actual effect of the added suppressor
in the form of additional dissipated
energy.

The fact that this method of eliminat-
ing noise from radio reception in a car
never was coiupletely satisfactory is in
itself sufficient reason to condenin it. In-
staltation men who are constantly in-
stalling radio sets in cars, are well
aware of the fact that generally there is
considerable additional work to do to
eliminate the ignition noise, even after
the suppressors are installed. In most
cases the noise, at that point, is gener-
ally found to be due to the antenna pick-
up of the spark discharges as they occur
at the various piugs. This in itself is
proof of the inadequacy of the suppres-
sor, since, if this device was efficient in
accomplishing its purpose, no radiations
would oceur.

What then should he done to success-
fully eliminate ignition noises when a
radio is to be installed in a car—and yet
maintain the motor efficiency that was
existent prior to the installation? In
seeking a better method we would do
well to first ascertain the methods em-
ployed by aircraft radio engineers when
installing receiving equipment in planes.
Naturally, we would find in this in-
stance the efficiency of the plane and
motor considered uppermost since the
safety of the plane, passengers, and pilot
depend upon this factor. Devices that
would in any way tend to diminish this

(Continued on puge 628)
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A better spark is obtained without suppressor.
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SERVICING
THE “TALKIES"

In this article the author deals with the
manager's problems and the best method
for approaching him. Some very valuable
suggestions are made in this connection.

PART VL. AARON NADELL

A typical small-theater amplifier, Incorporating volume control, fader
switch, and monitor jack.

N most theatres, the man who has power to ptace orders—
and sign checks in payment—is the manager.
Consequently, before we are ready to consider definite
and concrete ways in which theatre and Service Man can
be of use to each other we must first determine the considera-
tions that are most likely to pursuade him to say ‘‘yes” in-
stead of “no.”

Show Business and Managers

The manager is a showman (that is his profession) selling
his public psychological intangibles. Therefore, it is very
necessary to catch his attention and capture his imagination.
Talk about occluded gas in vacuum tubes, or molybdenum
plates in vacuum tubes means very little to the manager him-
self; and if molybdenum is something Mae West hasn’t got,
Lis customers won’t be interested. Therefore, you must first
talk about what you can do for his show—and his budget.

Although there are many concrete ways in whieh the radio
pan can be of use to the theatre with good profit to himself,
not a few will revolve, directly or indirectly, around the
manager's problems of advertising and ballyhoo; those that
center directly upon exploitation will be of the greatest
initial use to the radio man in selling his services to the
manager.

Advertising—Ballyhoo—Tie-Up

Like the radio store. the theatre sells a luxury. Unlike
the radio store, it has to sell the same luxury over again 1o
the same people, two or three times a week. Most folks that
do not have a radio—want one; most folks that have poor
“radios” want a better one. But no one wants to go to the
movies every night. The manager's problem is to make as
niany persons as possible desire to go to the movies as many
rights per week as possible. To do that he advertises, but—
what has he got to advertise? All he sells ig time—two
bhours, more or less, in a more or less comfortable seat. He
advertiges glamour, romance, adventure, commodities he can-
not weigh out for his patrons, or tie up for them to carry
away. At least, he tries to advertise those things, but in
themselves they are too difficult, too intangible, to solve his
problem wholly, Therefore, he relies on other methods when
he can get them. Ile has two chief resources, ballyhoo anua
the tie-up.

Essentially, ballyhoo is anything that will attract atten-
tion. It is likely to be mighty expensive and therefore occu-
pies a large percentage of the manager's thoughts. This will
partly explain why any radio man is likely to encounter a
degree of disinterest if he walks in cold to offer to save the
manager some part of his battery costs. The manager will
probably be too busy wondering whether he can afford to
send a truck-load of singing harpooners through the streets
to advertise “Moby Dick,” or obtain prizes that may prove
awards of interest to every member of the family, or a
thousand-and-one other ideas. He is a business man, not a
technician, and although a breakdown in the show is very
important to him—and he will do alinost anything to avoid
it, even listen to a lot of engineering talk, if necessarv—his
wost important thoughts are naturalty and quite properly
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centered elsewhere, and must be recalled before he is in a
mood to listen to a tatk on electricity.

The tie-up is a means used by theatres to keep their ad-
vertising and ballyhoo costs within reasonable limits. The
essence of the tie-up (here again the Service Man enters the
picture) is to obtain advertising or ballyhoo by a swap of
some kind rather than a cash payment.

Those prizes, for example. They may be bought by the
theatre; but they are quite as likely to be donated by a local
store, which in return will receive all the advertising the
theatre can give, from the stage, in the lobby, perhaps in
part of the newspaper space paid for by the theatre.

But this is only one of almost innumerable forms of tie-up.
For example, that truck-load of harpooners to publicize “Moby
Dick.” A P.A. amplifier on the truek would be very helpful;
the theatre may be willing to rent one from the Service Man,
and pay for the rental in cash; but he is more likely to try
to offer payment in the form of an exhibition of radio re-
ceivers in its lobby, together with the card of the radio mer-
chant or Service Man.

The average theatre manager will spend a good deal of
time working out new methods of tie-up; he is always willing
to listen to any new suggestion along those lines.

But ballyhoo, advertising, and tie-ups are very far from
being the only concerns of the manager. In order to under-
stand just what part sound equipment and servicing play in
the thoughts of this autocrat of the theatre it will be well
to glance briefly at a list of some of the typical exhibitor’s
other responsibilities.

Responsibilities of the Manager

There is booking of the show; selecting the pictures to be
shown and the most suitable dates on which to run them.
Then there is arranging the show,; the order in which fea-
ture, news reet and shorts are to appear; it is sometimes
thought poor showmanship to run a slap-stick comedy di-
rectly after a serious drama—a newsreel, at least, should
intervene. Also, the timing of the show is important: the
second show of the evening should begin in time to catch
the greatest crowd, and much the same idea applies to holl-
day showings,

Then the manager is in charge of *maintenance,” under
which heading sound equipment is included. He has the
roof fixed, and the plumbing seen to; he buys carpets, chairs,
painting, electric light bulbs in all colors; he must keep the
theatre well cleaned at the smallest cost; he is responsible
for any safety hazard (such as loose carpet on a stair case,
or even chewing gim on a seat) that may injure patrons or
their clothes. Ile buys all projection room parts, supplies
and repairs, and all equipment needed back-stage, if there is
a stage. As an employer of labor he hires and supervises
projection operators and stage-hands, porters and cashiers,
ushers and advertising writers, not to mention the harpoon.
ers-for-a.day who ride about town on the ballyhoo truck.
(But in a very smalt fheatre the manager may run the pro-
jection himself, his wife sell tickets, both of them sweep up

(Continued on page 612)
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SAVE YOUR OLD
TUBE TESTER

For those who desire to rewire and convert their old but
expensive tube testers, here's a complete article with all
data, that will permit them to make this change with little
expense or trouble. To get an idea of how simple, efficient,

and up to date this unit is,
features.

t. Brings obsolete testers ur
. Economical, may be bui
. Supplies all new filament voltages, all instructions

engraved on panel.

(32 4 N w N

. Simple to operate.

just glance at the following

o date.
for less than $6.00.

. All new tubes listed on panel.

6. Provndes for future changes.

NLY a small percentage of the

total number of tube testers,

which are owned by Service

Men, dealers and distributors
are up-to-date. In most instances the
owner of a tube checker cannot test
many of the new tubes that are in fre-
yuent use in receivers today and this
predicament presents an embarrassing
problem which often results in the loss
of confidence by the customer.

The serious deficiencies of the obso-
lete testers ma) be classified as follows:
{1) Lack of new sockets to accommo-
date the new tube bases; (2) Lack of
rroper filament supply to operate the

tubes; (3) Lack of circuits to apply re-

* Chief Engincer, Radio City Products Co.

Fig. B
Back view, showing location of parli.
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quired test voltages to varions elements
and to provide inter-connection of dif-
ferent tube elements.

Although an up-to-date and economical
tube tester was described by the writer
in the August, 1933, issue of Rabio-
CrarT, and many testimonial letters ac-
claim its value, there are many owners
«t testers who do not feel justified in
scrapping an expensive, well-made in-
strument, which they have, because it is
obsolete; and getting a new one that is
not as pretentious, nor as costly. For
this group of radio mechanics and deal-
ers, the author has designed a compre-
hensive adapter that will bring their

& fn o AN L e
L e

.o O

Fig. A
Instructions engraved on panel.

MILTON REINER*

obsolete testers entirely up to date, at a
very nominal cost.

This device is designed to overcome
the deficiencies mentioned above. The
instrument is designed to test tubes as
triodes, which is the fundamental cir-
cuit of almost all the “obsolete” cquip-
ment on the market; also, this “super-
multidapter” is extremely simple to use.
(The 4 prong plug of the super-multi-
dapter cable is inserted in the 01A soc-
ket of the old tester and from then on it
is an easy matter to test a 25Z5, 6F7,
1275, 48, or any other type tube).

Figure A illustrates the complete unit.

(Continued on page 634)
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“‘super-multidapter,” the transformer supplies all requisite voltages.
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BEGINNER’S 3 TUBE |-
ALL-WAVE SET

F. R. HARRIS

Here is a more advanced, yet simple and
easily constructed, set for the newcomer to
It will receive both short-
wave and broadcast-band stations, and
although headphones are recommended
loudspeaker results can be obtained.

the radio field.

RF

TUNING COND
€3, HOMMF

MECHANICAL'

WY [eonn O
— ‘ 5 1 - 1 _LQJL'?D
RS .5-MEC —| 5.3'25’_[ - i A_) H
Fig. 1

Schematic diagram of the 3 tube beginner's set.

N THE February Beginner's Depart-
ment we described a simple, 1 tube,
all-wave set designed to serve as an
introduction to the short-wave field.
At that time the prediction was made
that, having once gotten into short-wave
work, you would not be satisfied until
you built a more elaborate outfit. There
has been plenty of time since then for
you to get thoroughly acquainted with
the possibilities—and limitations—of
yvour 1 tube job; hence, we present
this time a 3 tube set that should
reach out and bring in those elusive sta-
tions that you just almost 8ot on the
smaller set, and will bring in the
stronger ones on the loudspeaker.

The Circuit

Ordinarily, a 3 tube circuit would in-
volve considerable complication but in
this particular layout the main consid-
eration has been simplicity, which of
course involves some sacrifice of other
factors, but, on the whole you will find
that the performance of the finished
product will amply repay the time and
effort spent upon it. It makes use of an
vntuned antenna input to the control-
grid of a type 34 tube. The plate coil
of this tube constitutes the only tuned
circuit in the set, and the onty coil that
must be changed in going from one band
to another. (See schematic diagram
Fig. 1.) The signal is fed to the type 32
tube, operating as a grid detector,
through the condenser, C2, serving the
dual purpose of acting as grid condenser

Fig. A
Front view illustrating panel layout.
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and isolating the plate voltage from the
grid of the detector tube. The leak, R2,
serves to keep the grid from “floating”
and to give it the slight positive bias,
(due to its being returned to the posi-
tive leg of the filament), which makes
for greatest semsitivity for this type of
detection. The signal, which is now of
audio frequency, is then fed to the grid
of the type 33 tube through coupling
condenser, C7, and thence to the phones
or speaker. Regeneration, necessary for
sensitivity, selectivity and to permit
code reception, is obtained by feeding
the screen-grid of the detector tube
through the tickler on the tuned coil
form and is controlled by varying the
voltage on the screen-grid by means of
the potentiometer, R5,

The set has been laid out to be con-
structed on the same panel and base-
bhoard as the previous one—although this
time the bhatteries will have to be put
elsewhere as the set occupies the entire
baseboard. The first thing to do, there-
for, if you have built the previous set,
is to clean everything off the basehoard,
unsoldering all wires and cleaning out
all connection lugs.

For those of you who are starting
“from scratch’ of course the first thing
to do is to cut the panel and base to
size, drill the panel with mounting holes
along the bottom and for the tuning con-
denser and potentiometer, then mount it
on the baseboard. after which the con-
denser and potentiometer can be put in
place.

Next, screw all parts down to the base-
boavd. The locations are very clearly
shown in the back view (see Fig. B).
On the extreme right is the input choke,
next to this the type 34 R.F. tube, on
the left the type 33 output tube, Next
to the panel the socket to the right is
for the coils and to the left for the type
32 detector tube. JMount the seven
fahnestock clips as shown-——two on the
right tor antenna aund ground. three
across the back for “B” battery and
phones, and two near the panel on the
left for the “A" battery.

Wire up the filament circuit. being
sure to include the switeh which is an
integral part of the potentiometer speci-
fied in the circuit—and don’t forget a
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wire connecting the rotor Iug of the
tuning condenser to the negative fila-
ment line. Then, starting with the R.F.
tube, wire up the remainder of the cir-
cuits going to each socket in turn—comi-
pletcly—before proceeding to the next;
in other words, wire up the cirenit in
the same sequence as a signal proceeds
through it, and the chances of making a
mistake or leaving socmething out are
then greatly minimized. Be sure. also,
that the shield can of the R.F. choke,
1.1, is grounded.

Keep all leads as short and direct as
possible and be sure to make good sol-
dered joints. Perhaps some of you who
have followed this series grow tired of
this constant repetition of the advice t»
make good soldered joints and the in.
sistence on a definite plan and sequence
in construction; but rest assured that
no single factor makes for smooth and
consistent performance of radio equip-
ment more than solidity. and no single
factor helps to prevent mistakes more
than systematic methods of doing things.

Operation
After you are sure that every wire is
in its place, and its correct place. plug
in the tubes and attach the “A” battery;
(Continued on page 614)

Flg. B
Rear view showing location of parls,
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Rear view—showing assembly

HERE ARE occasions when a Service

Man or an experimenter would like
to use a compact and inexpensive volt-
ohnm-milliammeter in place of his regu-
lar tester. Many reasons can be ad-
vanced for this desire; such as a lack of
space, or that the test does not require
extreme accuracy, or the fact that one
or two tests are to be made in a hurry.

The knockabout tester was designed to
meet these demands, and supplies the
following ranges:

DC. V. ..coavere. 0-5, 250 and 750

DC. Ma. ........- 0-25and 75

D.C. Resistance ...0-200,000 ohms

* (hief Engineer, Sun Radio Co.

THE KNOCKABOU

" Front view of unit

It is fortunate that lately, some manu-
facturers have released inexpensive 1
ma. meters. These meters are guaran-
teed by the manufacturers to have an ac-
curacy of 2 per cent, incorporating vari-
ous voltage ranges at 1000 ohms per
volt.

The meter selected was a Beede 1 ma,,
314 in. meter, having an internal resist-
ance of 50 ohms and is furnished with
a scale that allows for the ranges de-
scribed.

The resistors used as multipliers are
of the metallized type that the average
Service Man has in quantities. If the
resistors are purchased from good manu-

T TESTER

JACK GRAND*

14 08 OHMS

675
OHMS

q.'\fq.
MA

-
QHMS 750V 250V SV

Schematic circuit of the tester

facturers, some can be selected that may
be within 2 per cent accuracy, and will
maintain this accuracy for a reasonable
period of time.

For current readings, an Electrad 10
W. wire-wound resistor with an extra
clip was used. To make calibrations
easier, a resistance of 450 ochms was
placed in series with the meter. There-
fore, the shunt resistance for the 25 ma.

(Continued on page 626)

A COMBINED P. A. AMPLIFIER
AND BROADCAST TUNER

PART 1l

LEON J. LITTMANN*

P TO THE present time it has been
practically impossible to place the
phono,-mierophone matching transformer
cn the same chassis as the power ampli.
fier and power pack proper, without in-
troducing an objectionable hum into the

londspeaker. This was invariably the
case, due to the impracticability of
shielding the input tranformer well

enough from the strong magnetic fields
of the power transformer. However,
this wunit does mot use a powcr trans-
former.

The universal input transformer, T1,
has not only a winding for a double-
button or two single-button microphones,
but also has a high-impedance phoneo.
winding, I3P4, 5, 6 and 7, of 3,000 ohms,
tapped at 500 and 200 ohms, to permit
the use of practieally any phono. pickup
or line. In other words, any phono.
pickup may be connected directly to this
universal input transformer. The vari-

® Chief Engineer, Coast-to-Coast Radio Oorp.
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ous input impedances permit any phono.
pickup to be correctly matched, enhanc-
ing thereby the possibility of distortion-
free and life-like reproduction with
maximum gain. Similarly, a double-but-
ton microphone, or two single-button
microphones may be correctly matched
when connected to the corresponding
hinding posts BP1, 2, 3, after a 3 or 412

Fig. 2
Internal wirlng and fayout
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Fig. 3
View showing layout of equipment

vV, “C" battery is connected to the two
flexible extension leads FL1, FL2. No
precaution in respect to polarity needs to
be taken. 'The iuput signals to the
phiono.-microphone amplifier are fed from
the universal input transformer through

‘a .b-meg. tapered attenuator, R16, di-

rectly into the grid of the first triode
section of the 79 tube. Its plate, P1, is
resistance-capacity coupled to the second
triode (contained within the same glass
envelope) of the 79 twin audio tube. As
these two triodes have a common ca-
thode and cathode resistor, the bypass
condenser across it, C6, should be a 50
mf. 25 V. electrolytic condenser to pre-
vent the 79 tube from breaking into os-
cillation. Switch Sw.l1 and R16 are
ganged, and when snapped on the switch

(Continued on page 630)
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READERS’ DEPARTMENT

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

NOISE FROM THE BRAKES?

FEditor, Rapio-CRAFT:

I read Rapio-Crart regularly, especi-
glly the Operating Notes section and
have copies on file since the first copy
that I found on sale at a newsstand
which was in September, 1930.

We specialize in installing and servic-
ing automobile radio equipment and hav-
ing seen two articles in Ranio-CrarT re-
garding a noise in some cars even with
the motor shut off, but coasting. I
since have found this same trouble in
three different
cars and stopped
it by adjusting the
foot brakes until
there was very lit-
tle clearance, so
that by just touch-
ing the brake
pedal the brakes
start to take hold.

1 hope that this
hint may help some other Service Men
who have this trouble.

M. E. GRreEN,
1017 E. Cache la Pandre,
Colorado Springs, Colo.

This condition has been reported by
several readers, besides Mr. Green. The
only explanation we can offer at the mo-
ment is that there is probably a static
charge built up in the brake drums, and
that readjustment of the tension permits
this charge to be grounded in the metal
parts of the chassis of the car which has
considerable capacity to ground.

CHINA ON THE BROADCAST
BANDI

Fditor, RAD10-CRAFT:

I have just recently started reading
your magazine, I am a DX fan and
would like te submit my list of stations.

I have logged a total of 372 stations
on my 5 tube mantel! radic. I have
heard from at least one station in every
state (except omne) in the U. S. A, The
exception is Florida. Also, I have heard
from all but 2 provinces in Canada. The
exceptions here are New Brunswick and
Prince Edward Island. I have heard
quite a lot of 100 W. stations from all
over the U. 8. and Canada. Among my
best Canadians are CFHLP, Montreal,
100 W.; CHRC, Quebec, 100 W.; VAS,
Halifax, 2,000 W.; 10AB, Moose Jaw,
25 W,

I also have many foreign stations.
These included eight from Australia.
They are: 2CO Corowa; 3AR, Melbourne;
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5CK, Crystal Brook; 5CL, Adelaide;
4QG, Brisbane; 3LO, Melbourne; 4RK,
Rockhampton; and ZBG, Brisbane.
Also, I have 10 from Japan: JOTK,
Matsui; JOJK, Kanazawa; JOHK, Sen-
dai; JODK, Keijvo; JOFK, Hiroshima;

JFAK, Tahoiku; JOBK, Osuka; JOGK,
Kumamanto; JOIK, Supporo; JOAK,
Tokyo.

The mixed stations I have received
are: CMW, Havana, Cuba; CMK, lia-
vana; COMB, Harbin, China:; COMK,
Mukden, China; YV1BC, Caracas, Ven-
zuelo; HRB, Tegucigalpa, Honduras;
RUS, San Salvador; Z1L.2YA, Wellington,
New Zealand; WOWR, St. Johns, New-
foundland: WKAQ, San .Juan, Porto
Rico; KGU, Honolulu; KGMB, Hono-
lulu; KFQD, Anchorage, Ataska; KGBU,
Ketchikan, Alaska; KZ1B, Manila,

I have also received 18 Jlexican sta-
tions. I tuned in on Australia from
12:00—1:45 A.M. Japan comes in best
from 1:30—3:30
A M. China was |’
received at 4:15
A. M. Alaska
comes in at mid-
night to 1 A M.

The Japanese
and Chinese do
not have English
call letters except
on special occa-
sions. I logged most of my call letters
by referring to log bcoks.

ALDEN FRANCESCINI,
Cumberland, B.C.,
Canada.

LIST OF DX STaTmns  ®

DO YOU AGREE?

Editor, RApio-CRAFT:

I have been a reader of Rapio-CrarT
for quite a while and I have a couple of
suggestions which might interest you.

I think it wouid be an idea to use the
back of the service Cata Sheets for some
of the full page ads so we can cut them
out without ruining the rest of the
articles.

Why not keep the articles together in-
stead of starting them in the front of
the book and just as we get interested
making us go hunting in the back for
the rest of it. Why not continue them
on the next page? If they do not fill
the page, it would be a simple matter
to fill it with ads. This would save a
lot of temper, Hi! Also, it would give
the advertisers a hreak as their ads
would be spread through the book in-
stead of heing all crowded in the back.

I would like to see in the Ramo-CrarT
library a book devoted entirely to formu-
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ias for measuring or figuring inductance,
capacity, resistance, impedance, trans-

conductance,
—_— =
III err‘rv—.-l ’
¥
." 2 -

think such a book
would be very
popular with the
experimenter and
Service Man. Such
a bhook should con-
tain coil-winding
data for short,
tong and inter-
mediate waves. If it will do any good, T
will send you the formulas I have col-
lected.

§2eY
i

Ohm's Law, ete. I
7
%y |
i |

Frank T. Lams,
3054 Madison Ave.,
Atlantic City, N. J.

RIGHT FROM THE SHOULDER

Editor, RADIO-CRAFT:

I am sending a copy of a short tatk
given by me at a recent meeting of the
lccal chapter of a Service Men’s associa-
tion to which I belong. If you see fit to
publish this item I will welcome com-
ments on it.

All technicians charge a fee commen-
surate with the initial and current in-
vestment in their knowledge and ability.
Text books, instruments with which to
work on the ever changing circuits and
tube types, technical magazines with
which to keep posted on new develop-
ments, transportation, education, ete.,
these are all taken into consideration
by the medical technician and what is a
first class radio
man if not a tech-
nician?

A radio tech-
nician is as mwuch
entitled to a fair
return on his in-
vestment as is the
medical, surgical,
dental and law
technician. There-
fore I believe that the radio technician
should adopt a code of ethiecs and price
standards whereby he is assured a fair
and proportionate return on his invest-
ment to which he is rightfully entitled.

There will always be the “shyster”
and “quack” to contend with and the
“cut-rate” tube changer and tin-smith
who calls himself a technician just as
there are quacks and shysters among
the other professions. Drastic measures
siiould be taken at once to eliminate
this scourge. Some such method as out-
lined in the proposed ordinance which

(Continued on page 634)
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A DIRECT-COUPLED
P. A. SYSTEM

A complete and efficient rental or demon-
stration portable 10 W. push-pull set-up.

HUBERT SHORTT*

ITHIN the past few years, the demand for port-
able systems has increased tremendcusly. Many
radio Service Men have taken advantage of this
situation, increasing their profits to a point where

* Chief Eng'r, Wholesale Radio Servize.

30 MMF. 5

Fig. 1
The schematic wiring diagram of the amplifier

Fig. A
The complete equipment of the portable P.A. system

1hey were able to specialize in this particular field and leave
the less profitable types of work to slow-moving competitors.

Itight now, the market is still wide open and there is 1o
excuse for delay in getting started. Portable P.A. systems
are required by lecturers, vaudeville acts, political speakers,
fraternal orders, for demonstrations of all kinds, ete. Once
a demonstration of a I’ A. system has been made, a sale is
readily assured. No special knowledge is required.

Modern P.A. systems are fool-proof and are exceedingly
easy to operate. The particular system described here has
been designed especially for use wherever a compact and
portable P.A, outfit is required. Due to its compactness and
light weight, it may be moved quite easily from place to
place. Its output of 10 W. permits it to be used in theatres,
dance halls, and for outdoor gatherings up to 3,000 people.

The complete system is built into two handy cases, one of
which contains the amplifier and mixing panel, and the other
two dynamic speakers to assure adequate sound distribution,

The mixing panel incorporates a master switch with pilot
lght, a mike current control, a Weston mike current meter,
two jacks for breaking into either button line for measuring
button current, a master gain control, a tone control and a
phiono-mike changeover switch. All connections—microphone,
phono. pickup and speakers—are made from the front
of the panel. In this way, complete control is available di-

(Continued on page 614)

ARE HEADPHONES COMING BACK ‘AGAIN?

T seems that radio fads or fancies are
cyelic in that Mr. John Radio Publie is
bringing back into use receiver instru-
ments that have gone out of popularity
seme time ago—at least where head-
pliones are concerned. And the reason
for tlie present resumed popularity of
these ear clamping devices is obvious
when we consider the renewed activity
of DX fans. The possibility of obtain-
ing remote stations by means of short-
wave reception, the improved efficiency
and increased power of present day
broadcast stations, more sensitive and
improved receivers, are all the potential
reasons for the reincarnation of the
“distance getter” and consequently the

This adapter, while slightly larger than the
average, incorporates added features.

606

motivating force behind the increase in
sales of headphones.

Distance can best be received in the |

early hours of the morning, even on
short waves. This is due to the time
difference tlat exists where stations are
remotely located from the receiver, and
also due to the “signing off” of local
stations (most of thenm, anyway) around
midnight. which removes station conges-
tion all over the receiver dial, and as a
result permits going after out-of-town
reception. However, there’s the wife,
baby, or rest of the family to consider,
whichever the case might be, and so
phones must be used unless an anes-
thesia is administered to those who re-
tire eariy so that they might not be
disturbed later. Then again, some Sig-
nals will be received very feebly. neces-
sitating the use of phones if the pro-
gram or the station call letters is to be
heard clearly.

Not all sets have provision for this
item, due to the waning popularity of
phones in the past few years, up until
this time. While there are many who
heve a sufficient knowledge of radio cir-
cuits and are therefore able to make the
necessary circuit changes and additions,
there are still a considerable number

RADIO-CRAFT

who are not equipped with this knowl-
eige, or still another class who would
hesitate to make any alterations on their
receiver for fear that the changes might
in some way diminish the efficiency of
the set. While there is no real ground
for fears of this nature—providing the
slight changes necessary are done prop-
eriy, nevertheless there is no need for
all this work since there are many de-
vices or “adapters,” now on the market.

One of these units that is very much
different from the conventional type and

(Continued on page 626)
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

WHAT THIS DEPARTMENT
IS FOR

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

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

CROSLEY 124

ACROSLEY model 124 presented the

greatest number of ills heretofore
encountered in any one particular radio
set. The most prominent allments ap-
peared to be lack of volume, persistent
fading, and a rasping reproduction of
sound with frequent low-frequency
howls.

A voltage analysis disclosed abnormal
plate and screen-grid voltages on the
R.F. and LF. tubes. This trouble was
traced to an erratic 15,000 ohm resistor
feeding this section.

The fading was then traced to the con-
denser block containing four .1-mif. by-
pass condensers. Replacing one section
at a time, the entire unit in this case
had to be replaced before the fading
subsided,

And so, by the process of elimination,
all that remained to be remedied was
the fanlty reproduction and accompany-
ing howl. Since this was obviously
caused by the dynamic speaker, this
member was put into operation in a

r TFT CaTHODE PRI SEC
(28 ¢ I FT I FT
55 OHm
VOLUME
( CONTROL GmD
L - “EJ}'
16.000
T"\ AN {onms !
’ \ (
.05 375 LINK Cnmooe
MF OHMS

Fig. 2
Overcoming low volume in Radiola 66.

tion of the voice coil had previously dis-
closed the cause of the rasping sound to
have been a “rubbing voice coil,” Dbut
eliminating this defect failed to cure
the howl, therefore the “dark-rcom” ex-
periment, Even though the voice coil
appeared to be perfectly centered, a
scries of tiny sparks were seen each
time a howl occurred. This same kind
of howl could bhe simulated by allowing
one of the bare voice-coil leads to inter-
mittently touch the speaker chassis,
thereby creating a low-freguency buzzer
action. A more careful examination of
this voice coil revealed the cause of the
entire difficulty to he in a distorted coil.
The innermost end of the coil-form
proved to be larger in diameter than
elsewhere along its length. During the
coil's outward excursion. when repro-
ducing a tone of low-frequency, the
above mentioned buzzer action would
take place with its resultant howl. A
new cone replacement overcame this dif-
ficulty and made the set perfornt nor-
mally.

PHILCO 30

INCE the bakelite encased condensers
manufactured and used by Phileo in
their battery and electric models appear

SHORT ORCUITOCCURRED AT X £ ¥ i
BREAK AT € & &,CONNECT AT b

il
[ E L
SPEAK HERE

dark room for observation. (Examina-
G A
) [

..|I_

“B+7 180V

‘B4+790V. “e-"3v.

Fig. 3
Removing hum and distortion in Edison R4-R5.

to be such persistent offenders, it natur-
ally follows that an initial check-up of
these units is not amiss, usually result-
irg in the discovery of the offender.

The battery model Philco 30 is no ex-
ception to this rmnle. When radio sig-
nals do the disappearing aet in this
nrodel, i.e.,, fade out regularly, the
trouble can nearly always be traced tn
one or more of the .05-mf. blocking con-
densers in the R.F. stages, most often
the first as indicated in the accompany-
ing schematic part-circuit diagram, Fig.
1. The offending unit can usually be
made to “act-up” by exerting a slight
pressure on one or the other of its cou-
nector lugs with the set in operation.
A proper replacement obhviously effects
the cure.

RADIOLA 66

LACK of volume in the Radiola 64

superhet. can often lhe traced to th»

red and yellow hleeder resistor con-

nected (as indicated in Fig. 2) to th:

primary of one of the I.F. transformers
(Continued on page 622)
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Fig. 1

Intermittent reception in Philco 30's
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is sometimes caused by defective bypass condensers.
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Fig. 4

Crosley 42°s, dual bypa:s unit causes griel.
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Radio Service Data Sheet

RCA VICTOR MODEL 261, 555 TO 107 METER, DUAL-RANGE, 10 TUBE SUPER.

Incorporates tone-compensated volume control; AV.C.; interstation noise suppression; push-pull A.F.; electrostatically-shielded power
P P P P P
transformer; and individual treble and bass tone controls.)

A frequency-range  switeh s the top
coutrol,  Turn it clockwise for the 540 to
1.500 ke. broadeast band; using the range
numerals, the dial seale reads directly in
ke. for this band,  Turn clockwise for the
1.400 to 2,500 ke, bands (services 1, 2 and
3, below) 5 using the small numerals at the
bottom of the «dinl add 2 ¢ciphers to obiain
the Keo reading.  The three services men-
tioned above are as follows: (1) police
calls—1.574 to 1,712 ke., and 2,400 1o 2,500
kv (2) amateur phone—1.500 10 2,000 ke, §
1) aviation phone—2.5000  to 2800 Ke.
{Strong local stations in the broadeast hamd
may be gsometines heard at more than one
point on the dial, when the frequency-range
switch is set for the 1,400 to 2,500 ke,
bhand.)

At the lower left of the panel is the si-
lent-tuning control'; next, right., the bhass
and teeble tone controls ; and, extreme right,
the combined off-on and volume control,

With the silent-tuning control set in the
extreme counter-clockwise position tune to a
point at which no stntion ix heawd within
several scale divisions, then turn the silent-
tuning  eontrol  elockwise until the hack-
ground noise just disappears. This adjusty
the inter-station noise suppression cirenit.

Next, without touching the silent-taming
control aecurntely tune the receiver to a de-
sirable program and adjust the velume con-
trol to a fairly low value. Then, tune the
receiver accurately to a position midway he-
tween the points on the dial at which the
program  hecomes  unintetligible or  disap-
pears.  Finally, re-adjust the volume con-
trol for the desired sound level amd vary the
1wo tone controls to ohtain the desired tone
shading.

To rednee the high-frequency (trebie) re-
sponse. ur to decrease the backgronnd noise
interferenee on station aeitings. turn the
right-hand or treble-control knob eounter.
clockwise, To reduce the low-frequency
(hass) response. or to decrease low-pitehed
hum present on the rignals of some sta-
tions, turn the left-hand bags-control knob
clockwise,

All resistance values, including those of
coils, are shown in parventheses,

Tube operating voltages are

as follows,

The voltages are read with the vohmne con-

e
ﬁ| €44, 550 wnas 1573 W

trol at minimum, no signalt heing received,
and a line potential of 120 V,

Tuhe oty ERIER Plate 'ate
Type Volts Yolts Yolts Ma,
i 3 100 230 T

V2 K] H) 220 21

v3 — — 105 [
! T 100 van 2y
Vo T 100 225 21
A4 20 — 0 —
A i7 — 250 1.2
V8 18 255 245 o3
vy 18 255 245 33

Tie recommended outdoor antenna length
for thix receiver is from 25 1o 75 feet, in-
cluding lead-in and ground wire.

The power coinsunption of this set is 120
W. The undistorted power output is 4 W,

Four adjustable condensers are provided
for aligning tire R . and oscillator cireuits,
Lack of alisnment may result in poor tone
quatity, insensitivity, poor A V.C. action, and
possible  inoperation of the reveiver. To
align the R.I. circnits use a service oscil-
Inter having A modulated signals of 600,
1,400, and 2,440 ke, The output meter may
be n current-squared galvanometer connected
to the secondary of T2 instead of the voive
coil : a 0.5-ma, meter conneeted in the plate
supply circuit of V7: or, a low-range AC.
voltmeter connected across the reproducer
volee coil. I'ug a dummy, type 56 tube (a
“gond” K6 from which one heater prong has
been removed) in place of VG,

First check the chassis and carefully as-
certain that the dinl peinter reads exactly
at the flrst line on the scile when the rotor
plates of the tuning condenser unit are
futly meshed,  Then, couple the 1.400 ke,
output of the service oxeillator to the an-
tenna connection, turning the range switch
counter-vlockwize amd sctting the dial ex-
actly at 1,400, With the output meter con-
neeted to the set, place the volume control
amd suppresser control. if noise level will
permit, at ity maximum position and ndjust
the oscillator input for a moderate output
meter reading,  Adjust the circuits of V3,
V2 and V1. in this ovder, for maxinmmm de-
tlection of the output meter,

To align the high-frequeney band, adjust
the serviee oseillator to 2,440 ke. sof the
dial at 1,200, and turn the range switch to

[
sa {09 2w )

1he elockwise position; align the condensers
on 1he selector switeh for maximum output
meter reading,

Now, =t the serviece oscillator at 60O
ke and align ¢Y for maximum detlection of
the output meter while rocking the tuning
condenser gang back and forth,

A similar series of prucedures is to be fol-
lowed with the serviee oseillator adjusted
to 1,400 ke., to complete the alignment of
the K. cirenits,  Note that LFI2 s
untuned,  The tuned 1.F, transformers are
hroadly peaked,

Still using an output meter, and a dunnny
type 56 tube, couple the 175 ke, ountput of
the sorvice oscillator to the controlgrid of
V2 oand to ground, after having removed V3
from its socket. "The chassix should be con.
nected to a good ground.  Adjust the oscil-
lator output for maximuom oeutput meter
deflectlon, with the receiver volume contrel
at maximum. Adjust the L1, trimmers in
the following order: €22, €21, C15 and C14;
repeat this series of procedure until maxi-
mum detlection of the output meter is ob-
tained,

e to the jnterlocking of adjustments it
is good practice to follow the L1 adjust-
ments with the R, and oscillator adjust-
ments.

Do not appty power to this reeciver until
all the tubes are in place.  Make certain
that all the tube shiclds are rigidly in place,
Also. cheek the spring  conmnectors of the
short, flexible (control-grid) leads and makre
sure that they are securely artached to the
dome  terminals of the correet tubes; it is
important that the adjacent green amt black
leadds be connected correctly—that s, not
reversed, The shield-can lids must be se-
curely in place.

The vesistors on the resistor board are
placed on this board in the following order:
RO, R26. R, RIZ2, R1DD RT, R2, R4,

Note that the tuned secondary of L3 s
permitted 1o Cfleat” without conneetion to
any other part of the civeuit, nod rexults in
oxtreme frequency stability,

The awdie system of thix recelver merits
specii] consideration, I it becomes neces-
sitry to replice any of the components, ex-
trome care should be taken to use high-
quality  replacement eomponents of exaetly
the specifier vahres,
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EMERSON MODEL 678 "AUTO-DYNAMIC" 5 TUBE SUPERHETERODYNE

(Incorporates delayed A.V.C.; push-pull A.F. amplification; full-wave, tubeless "B" supply: fone control; automatic tone-compensated
volume control; interstation noise suppression.)

Recommended as a self-contained automo-
bile and motorboat superheterodyne receiver,
this set has a sensitivity of less than 1
microvolt-per-meter; the battery drain is
only 4.8 A, The maximum output is 4 W,
Following are the voltage readings for this

receiver, all voltages being measured to

ground ¢

Tube Cath. 8.-G. Plate

Type Volis Volts Yolts
V1 3.25 80 205
vz 3.20 80 205
v3 4 RO 205
V4 16 205 195
Vo 16 205 195
Use a high-reslstance voltmeter. The tig-

ures given are average valucs taken with a
fully-charged stornge battery and with no
signal being received. The field coil has a
resistanee of G ohms; the potential across
the e¢oil it G volts.

If the positive terminal of the storage
battery ix grounded no changes are neecs-
sary in the receiver when maklng the in-
itial installation. 1f the negative terminal
of the battery is grounded a slight change
in the receiver connections is necessary. Re-
move the top screw and loosen the bottom
gerew holding the serial number plate to
the right s&ide of the receiver cabinet. Tip
the plate down and reverse the red-and-
tlack-marked spade hugs so that the black-
marked lug will he on the top, and the red-
marked lug will hecome the lower one. Test
for battery polarity by using a low-reading
D.C. voltmeter. When connecting the twin-
conductor, shielded cable to the battery the
black wire always connects to the grounded
terminal of the battery, and the yellow wire
to the ‘hot” terminal, regardless of battery

polarity. Ground the cable as often as pos-
sible along its entire length, and run the
cable as far as possible from the engine
compartment and all wires which might act
as interference carriers,

Nolse suppression resistor R1 is adjusted
at the factory for minimum suppression, If
the interstation noise is considered too high
(this may be determined best by tuning in
an average station at a setting of average
volume, then detuning the diat slightly,
without touching the volume controtl setting,
&0 that no signal is received), adjust R1
clockwise sgufficiently for best interstation
noise suppression.  Adjustment heyond this
point may de-wensitlze the receiver to weak
stations although not affecting strong ones.

Tone control R2 is adjusted at the face
tory, fer full-register reproduction, to the
hest setting recommended for reception of
local programs in closed cars: turning the
control clockwise briugs up the low tones
and is recommended for the recoption of
mnsical programs in open cars (incidentalky,
the position recommended for the reduction
of st)utl(', and other high-frequency interfer.
ehice),

Do not adjust 12 clockwise more than
necessary as definltion of speech may be
lost due to the attenuation of the higher
frequencies caused by the acoustic charace
teristics of the interior of the car. To
align the IF. circuits connect the osecillator
output to the control-grid cap of V1 and
the chassis; connect a rectifler-type outpnt
meter across the voice coil of the speaker or
the primary of T1. Then, ground the an-
tenna lead, and turn the tuning dial so that
the only signal received, with the volume
control at maximum, ig that of the service

oscillator. Alfgn for maximum output, us-
ing a non-metallic screwdriver,

To align the R.F. section couple the os-
cillator to the antenna lead and chassis,
Align for maximum output, using a weak
signal of about 1,400 kc.; re-align the trim-
mers onee or twice.

A slight buzz or vibratlon of the “IB™ unit
when in operation is normal; lack of this
characteristie may indieate a fault in the
unit (in which case the output voltage
should be chiecked).

The fuse in the remeote control unit is a
10 A, unit,  If it burns out, determine the
catise before replacing it

In previous Dara SHERETS and elsewhere
in past issues of RaADIO-U'RAFT, the suppres-
sion of car radio noise has beem gmven de-
tailed consideration. The following data
supplements  this  information. Interfer:
etiee may  be genevally classed as (1)
body mnoise; (2) brake static; (3) hash.
Body noise may be checked by permitting
the car to coast with the motor shut off.
Fliminate the fault by tightening all body
bolts and bonding metal parts which are not
thoroughly grounded. RBrake static is a pe-
culiar noise developed in the brakes and can
be eliminated by cleaning and adjusting the
brakes, and bonding all metal parts which
are not thoroughly grounded. 1Mash is a
term applied to interference caused by vi-
brator-type “II'" unlts. 1t may be picked
up by either the antenna of the set, or the
set cables. Complete shielding and frequent
bonding of the antenna lead-in will elimi-
nate this tvpe of interference.

Coils 1.} and L.F,T.1 are a composite unit.
The condenser furnished with the noise sup-
pression kit is a O mf. unit.
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RADIO-CRAFT’S INFORMATION BUREAU

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

Furnish sufficient Information, and draw a

needed, to explain your meaning; use only one side of the papef.

List each question. Be SURE to sign your

Those questions which are found to represent the greatest general

careful diagram when

name AND address.

and the appearance of its answer here.
Replies, magazines, etc., cannot be sent C. 0. D.

Inquiries can be answered by mail only when accompanled by
25 cents (stamps) for each separate question; answers are subject

interest will be published here, to tha extent that space permits. to subsequent publication, if considered of exceptional interest.
Al least five weeks must elapse between the receipt of a question Other inquiries must be marked “For Publication.”
"TREASURE LOCATOR" single ontput tube: and at B. the dlagram 21 tnbes by the new 57 or 58 tubes, and
. to e followed if the output tuhes are iu  others,

(240 Mr. L. ¢ Wright, Springlichd, Ohio,  pyshopull,. When the switeh is in position a, In the first place, 1T hardly sce how a tube
(Q Milough 1 have cavefully buill ub - guiy the “unit” is being used; ar b, only the of hizher plate voltage can be used iustemd
“treasuve locator™ described in the July. regular  dyuamic reprothicer in the =et is of one of lower plate veltage as ix the case
1008 iss<ue of Rapro-Crarr. and ('ll(wkml_ over  pued ;s in neutral position e, both units arve  with the pew 57 tube and the old 24 tube.
the Instrument as per the additlonal infor- jpeperative.  ‘Ihe switeh ix of the 12 teaf. 3 The same applies (o the new 56 tube in con-
mation in the Information Dureau of the position, anti-capacity type. nection with the old 27 tube.  Consequently,
Novemboer, 1933 jssie, the deviee seems to 1 do not think sncit snbstitution could be

lack sensitivity, Can yoit make any further
guggestions?

(A We are fortunate in being able to
print helow the followlne interesting letter
received from Mr. 1ven Gilt of P'uello. Cole,
Although the directions publlshed in  the
July amt November issnes of Rapio-Crayr
have bheen given officinl sanction by Mr. Sare
ver. the following referenee data may prove
useful in echecking the operation of balky
models.

“Iaving built the metal loeator deseribed
in the July. 13 issue of UWapro-Crarr and
not being success<ful in zetting my apparatns
to function in the {loating oscillator circuit
shown, I rewired the cirenit slightly as shown
in g, Q. 249, When completed, nsing this
Eloffman balanced Colpltts cirendt, the outtit
woerked satisfactorily on (rst trial. “detect-
img” metal at oa distance of 6 feet in the
open ale and in the ground at a distanee of
about 5 feet! The general constrietion and
monnting of parts remains the same ax In
the orlginal article; T have not tried the
later cirenit given in the November, 19353
issue.”

"THE 'PHONOSONE""

(2500 My, T, .\, Parrisch, Baton
Louixiana.

(Q.v  Is the Osophone a practical device
for use as a deaf aid?  (This instrument is
designed to he gripped by the teeth of a pers
eon who is hawrl of hearing. its vibrations
being “heard” throngh the teeth,)

(A Although the Oxophone as originally
designed funetioned very =atisfactorily it was
inconvenient to use it and for that reason
the “Phonosone” has been desighed ; a de-
seription of this later it has been pube
Hshed in the March, 1934 issue of Ranioe
Ceart,  or those who may be interested in
experimenting with this idea there are given
in Fig. Q.200. two improved elrcuits for con-

Rouge,

REVAMPING OLD SETS

(251) Iawley Fleming, San  Francisco.
Calif.
Q0 As I wonld llke to rebuild a Sparton

nmodel 40 automobile radio set for greater
sensitivity and  volume. kindly furnish all
information regarding the necessary vesistors,
condensers,  and  applied  voltagze vahlies te
nse the following tibes.  In place of the
original type 26 tubes. T woukll lke to use
the tepe 859, and two type S tubes in push-
pull in place of the 38,

(A To snecesstutly Incorporate the tubes
tmentltoned it wonld he necessary for you to
ohtain an entirely new set of coils, tunihg
condensers, resistors and  fixed  condensers,
The cash outlay and laber involved wonld
ontweich the jmprovements that might he
secured,

TYPE 58 TUBE

(2521 Mr. Louis {iordana.
New Jersey.

Q) Isu’'t there some misiake in the
connection of the type 3% tubes in the dla-
gram of the “Ultra-Modern Super’” shown it
the October, 1952 isstte of Rapio-Crart? A
schematie  shows  the  suppressor-zrid con-
nected to the eathode internally, whereas. the
tithe data in the Juty, 1933 issue shows the
connection to be exteraal. [ have made a
continnity test between eathode and sappres-
sor-grid and there is no conneetion,

(A The sippressoragrid  econnectlon  of
the type 5% tnbe shonld have been shown as
belng made erternal to the tube, ax indicated
in the Rapio-CraFr Tube Chart to which you
refer.

Arlington,

SUBSTITUTING TUBES

(253)  Mer, Arturo I, Govin, Ilnbana. Cuba,
(Q.) I heg to prefer to your editorial pube
lished in the Januwavy, 1934 fssue of Ilavio-

tecting the Phonosine to the radio set, Crarr, suggesting  the substitution of the
At A are indicated the connections for a  type 27 tubes by the new 36; and, the type
MONITOR OSCILLATOR ~ 40 MMF FLOATING OSCILLATOR
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done in a receiver using three type 24 RF,
tubes and one 27 as detector, as we would
have avallable only t»0 V. and D0V, plate
voltage, respectively, and if we would like
1o use three 57°s as 1LF. and one 56 as de-
tector., we  would need to have available
20V, plate voltage in hoth cases,
Furthermore, in using the new 57 instead
of the oll 24 there Ix an additional connee.
tion to he mide—the RG, prong of the 57,
which you o not fmdicate” in =aid article,
1 presume that this additional conneetiom of

the 37 (2.6 shonld he made to the cathomde
of the tnbe or to chassis, for [ noderstand
that teaving open this lead the new tnbe

would he inoperative.
I wonkd highly appreclate your snggestions
in connection with the points above referred

to.

(Ao In the first place. the edltorial was
not intemded ax a technieal presentatlon but
merely as g siggestion as to what can be
done,  The types 04, atudl 3R tubes are
rated at 250 V,oon the plate. This does not
necessarily mean that yon cannot npply less
than this amount. If you have 180 V_ avail
able this may be applied with excellent sue-
cess, even though the label on the tube says
“Plate Voltage, 2540,

In using the 57 instead of the 24, the
additional grid shoeubd he tled directly to the
cathode of the tube. remalning connections
being the same,

[n connecting these new tubes, of conrse.
vou must be familing with their ordinary
u=nge and arrange your cirenit so that it can
he  accomodated,

"MEGADYNE 'N'*"

(254 Mr. i T. Der, Fanwood, N, T,

(Q.) 1 have noticedt with keen interest the
cficnit and deseription of the Megadyne “NY
receiver described in the April, 1955 issue of
Ltap1o-Crarr. I norlee that the tickler coit
you state is connectwd in the sereen-grid cire
enit, while rhe cireuit shows it connected in
the control-zrid cirvenit,  Which ix correct?

() The eorrect connections of the Mega-
dyne circuit are as they appear in the sehem.
atic dingram. (Continued on page G200

0 5mE unit

Flg. Q.249
On the teft. an improved floating oscillator for
“Treasure Locator,” to increase sensitivity.

Fig. Q.250
Above, improved circuits for connecting the
Phonosone to sets using 1 or 2 output tubes.
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Full Radio Service Guide - )

Leatherette Cover

Over 2,000 lllustrations

There’s plenty of Servicing Material

in the NEW 1934 Manual

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
—metheds 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 Hustrations in the 1034 Manual are more oxplicit
than before ; izasmuch as the diagrams are not ltmited to the
schematic circuit, but other fllustrations show the parts lay-
ouf, poxitions of trimmers. nentralizers, ote, There are
hundreds of gew cireuits included, and not one from any
previous editions of the manuals has been repented,  This
we unconditionally guaraitcee,

A= in previeus years, the 1934 Manual also includes a
FREE QUESTION ANDH ANSWER SERVICE. In each hoak
will be found 23 coupons, which entitle you to free consul-
tation on any radio serviee topte. These conpons give yon a
compliete mail service—questions on servicing and operating
any set or circdit are answered promptly and acemrately
by the editors, Remember that, at the regalar rate of 20e
per question which ix u=ually charged by radio magazipes,
this =ervice alone is worth §6.00. And for the Manual, we
charge only $3.50,

It is quite cvident that the 1934 Edition of the OFFICIAL
RADH SERVICE MANUAL is a decided improvement over
previous volumes,

ORDER YOUR COPIES NOW

It is important to everr Radin Service Man and Dealer
to get his copy of the 1934 OFFICIAL RADIO SERVICE
MANITAL now, The new hook will prove itself to be in-
valuable as those volumes of previous years,

No need to delay sending us your order—the 10934 MAN-
T'AL. like its predecessars, is a necessity in your business.
We strongly advise you to order your copy today.

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

Contents of the 1934 Manual in Brief

® Diagrams and scrvice notes, more complete than ever be-
fore in any MANUAL. Not miercly the schematic hook-ups
will be found, but chasnis drawings showing parts layouts,
positions of trimmers, neutralizers, ete.

@ Voltage readings for praetically all sets, as an-ald in
checking tubes and wiring,

® AN values of intermediate-frequency transforniers used
In superheterodynes, with the manufacturers’ own sugges-
tions as to ¢correct halanclng.

@ Detailed trouble-chooting suggestions and procedure as
outlined by the manufacturers’ own engineers—in other
words, authentie *dope” right from headquarters.

Vulues of all parts indicated dlrectly on all diagrams.
@ Section for reference te AC.-D. cigurbox midgets.

@ section for reference to publle-address amplifiers.

@ Nection for reference to short-wave receivers.

@ section for reference to remotescontrel systemn.

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

Neetion deveted to test equipment, analyzers, ete,, with
full diagrims and other valualde information,

A complete list of American broadeant stations with their
frequencies in kilocyeles: eatremely vsaeful in ealibrating
and checking tect oncillators and in calibratlng recelvers,
® Free Question and Answer Nervice, the same as in our
Jast two Manuals.

f. No theory; only service information in quickly accessible
orm.

® Absolutely no dupllention of uny dingrams: nothing that
appeared in any of the previous Manuals wilt appear in the
1934 MANUAL. This we unconditionally guarantee.

® A handy, easily-consulted master index making it easy
for you to tind almost snything pertaining te yeur scrvice
problem inutantly, 7This index includes 8]l the diagrams
published in all the previous GERNSBACK Manuals, as

well as the 1834 dingrams. A blg convenience and time
Haver!
. . » .
Clip — Mail This Coupon Today
| o s — — — — —— — — —— —— " — — — ——— ——
GERNSBACK PUBLICATIONS, Inc. {
96-98 Park Place, New York, N. Y. I

— —— —— ————— —

Gentlemen @ Enclosed you will find my remittance of $3.50 |
for which you are to send me, Postage 1'repaid. One Copy |
of the 1934 OFFICIAL RADIO SERVICE MANUAL., [Send
remittance by check or money order: or register letter if it
containg cash, currency or unused U. 8. Postage stamps.) |
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The new RADIOHM
did the trick

Servicemen are “sitting
pretty” since the new
Radiohm was made avail-
able for replacements.
Now even smoother per-
formance is made possible
while the control jtself is
made smailer. Stock up

now . . . with the service-
man’s best friend.

Resistor B of annular shaps, has|
long been the standard type. Cur-
rent concentrates around the [N-
NER edge, i. e., the shortest path.

Resistor A used In tha new Radl-
ohm, has the same length path
across its entire width, glving
greater effective area for good voi-
ume control.

Your jobber has the new 1934
Volume Control Guide.
Ask for !

Cen

L]
‘CENTRAL I\ADIOLABOKATOHI ES
MILWAUKEB WISCONSIN

~ PRACTICAL
RADIO ENGINEERING

An opportunity for RADIO
MEN to cnlarge their scope
of training.

Whether  elementary radio
prineciples or advanced sub-
jects, pound applications or
practical radio engineering, RCA
Institutes is prepared to give you
the instruction you need.

RESIDENT SCHOOLS NEW YORK AND CHICAGO
with nodern siandatd cquipment
EXTENSION COURSES FOR HOM"E sSTUDY
under convenlent ''no obligation™ plan
Ilustrated Catalog on Request

RCA INSTITUTES, INC.
Dept. RT-4
93 Varick Street, New York
1154 Merchandise Mart, Chicago

@ BETTER |
Radio Parts

IMPROVE your short-wave construction
with the world-famous Hammarlund Con-
densers, Coils, Chokes, Sockets and Shiclds.
Backed by 33 years of engincering leadership.
Write Dept. RC-4 for
Free Cataroc *'34°°
HAMMARLUND MFG. CO.
424 W. 33crd St.  New York, N. Y.

Jor Betmn Radior
/H'émmarlund

PALCISION

PRODUCTS
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H. F. ADJUSTMENTS

(Continued from page oY3)

| A.C. receivers with filament circults vperated

in parailel or separated, the folowing pro-
cedure is recominended @

1, Turn on the receiver for regular opera-
tion and tune the xet to a station somewhere
above 1000 ke, Select a station giving low
or minimum volume and adjust the volume
control so that the signhal will not be entirely
climinated by removing the 1st LRI, tube,
[f you can tind no statien with which to at-
tain the adjustment, secure a modulated os-
cillator, connect ity low-output terminal te
the antenna post of the receiver, Its ground
post to the ground of the receiver and adjust
the attenuator until the above conditions are
reglized s that is, the oscillator and recceiver
are tuned so that the set picks up its signal
somewhere above 100U ke,

2. Remove the 1st RF, tube from its
socket, place a small section of a drinking
spraw over one lilament termimnal (these are
the larger terminals) and replace it in its
socket, Nome BService Men use a “dummy”
tube having one filament prong detached or
one having a burned out filament,  Nince such
a tube may not have the exact internal ca-
pacity of the one which must be used in the
cirenlt the first method is preferred,

3. Adjust the neutralizing condenser for
the Ist stage, first one wny then the other,
carefully noting the signnl volume as it will
come through the tube capaclty or the ncu-
tralizing  capacity if the latter Is not cor-
reetly adjusted.  There wlll be one point in
the adjustment of this condenser where the
slgnal will entirely disappear, if there is no
extrancous pick up from the eirenit, and this
ix the correct nentralizing setting. Turn the
adinsting serew one way until the signal can
Just be heard, then in the opposite direction,
intoe the “nutl” zone until it ean just be
heard again,  Finally adjusting to the exact
half-way position between the two points,

4, Follow exactly the same procedure for
every R.FF, and 1.1, stage in the recciver and
neutralization will have been attained, To
avoid extraneous pick up a distant station is
usually tuned in, when fair volume is pos-
sible,  The volume may be set at any con-
vendent value.

Alignment or Synchronization of Circuits

This information is equally applicable to
TR, and superheteroadyne eirenits and to
all of the tuning condensers.  To establish
the theory and teclmigue of this work clearly
in mind we will consider the T,R,I, circuit
first,

Each main tuning condenser whether there
are 2, 3, 4 or O oof tlhem in the receiver will
nsually he provided with a small adjustable
colglenser in shont with it and having ahout
1 to 1710 its eapacity value, In many enses
one condenser of the gang will not be 8o pro-
vided as the other values will be adjusted to
thiz one thos making it unnecessary.

Adjustients of these “t{rimmers” s they
are called are made as follows:

1. 'T'nne the set to a station near 600 ke,
and if no station can bhe tuned from the lower
tuning Himit (moaximum  capacity) to about
1000 ke, setting, use i modulated oscillator
tutied to 60O ke, or thereabouts,  Ordinarily
an oscillator will not be necessary for the
average adjustment.

2. 'Furn the adjustment serew or nut on
cach condenser in any order for maximum
signal output, reducing volume as desired,
and noted by ear, as you go.

2. Om setx having one trimmer for each
tuning condenser-—if one or more trimmers
show & continuons inervease in signal output
up to maximum valwe beyond which the con-
denser cannot be adjusted —tune the main dint
to a stightly lower frequeney so that the sig-
nal volume is somewhat redoced (abont 34
normat in your indgment) and rveset alt trime
mers for maximim response once &Eain,  On
models having ope less trimmer than tuning
condensers this procedure eannot be followed,

4, Now set the tuning dinl to some station
around 1000 ke, or if necessary use an osecil-
Iator as hefore and repeat adjustment of all
trimmers, Little or no re-adjustment should
be necessary.

RADIO-CRAFT

SERVICING "TALKIES"

(Continued jrom paye 60L)
after the show, and tix up next day's adver-
tising copy together at home before they go
tv bed.)

It 18 thus a gentleman of very varied in-
terests who must approve the plan of buying
his sound supplies and service from the Ner-
vice Man, instead of through whatever agency
has been providing them in the past.

The Manager of a Chain Theatre

Perbaps the majority of American theatres
at the present time are operated as members
of small chains comprising, roughly, frum
three to twenty or thirty theatres, all under
one ownership or management, Fhe extremely
large chains, inchuding hundreds of theatres,
which were the rule a few yeoars ago, have
now breken down inte these smaller units.
Obviously it is far more profitable for the
Service Man to deal with a chain, rather than
a single theatre, if he enn,

There gre twoe ways to interest a chain of
theatres; one is to visit its eentral office. The
other is to secure the interest and approval of
the manager of the loval theatre of that
chain,

The writer would suggest that thie Servlee
Man first approach his locat manager and do
business with bim directly so far as he can.
In this way the Service Man will soon lcarn,
without asking, whether or not the theatre is
a member of any chain, and, iIf so, to what
cextent the local manager is free to exercise
hisx own judgment in matters of sound service
and purchasing. The Serviee Man can then.
if occasion requires, vislt the chain’s home
otice with the background of having served
one of ity theatres satisfactorily in some mat-
ters, as u suflicient justification for suggest-
ing other services.

Personnel of a Theatre Chain Office

‘The Service Man who has occasion to con-
tact the distrlet manager, or executive per-
sonnel of a4 theatre chain, can safely act on
the assumption that the psychology of any of
those men—with one exception—Iis that of
any manager of an indlvidual theatre,

lut, there may be one exception. A chain
may have a chief projectionist, or a purchas-
ing official, or some other cmployee or part-
ner whe specializes in maintenance and 43
net @ shorwwan,  Sueh a man ¢in be recog-
nized at once by the direct and well-informed
Interest he will tnke in the merchandise,
prices and  services the radio man has to
offer,  Fle will call tubes by their code num-
bers: e wlll net have to refer to his books
to fiwl out what he has heen paying for thent,
There will be ne necessity for employing any
reund-about methods of evoking his interest.

What the Service Man Has to Sell

Everything that has Dbeen snid so far in
this sceries of articles constitnges no more
than an unfortunarely necessary  preliminary
to the meat of the matter: what the Serrice
Man hax to scll,  Without suclh introduetion
somie of the most valnable of the commaodities
he has to offer might not be understood by
a radio man wiho happened to be unfamilinr
witht theatre practices,  The list of the ser-
vives the radio man ean sell the manager ine-
cludes the following:

(1y Help in his advertising;

(2y Ilelp in his hallyhoos

(3) Eyuipment and parts of equipment,
which the theatre now buys, very otften at
prices far Dbelow what the theatre s aceuss
tomed to paying, with a good margin of profit
to the Service Man;

(4) FEquipment and parts of cquipment,
which the thealve now does not buy (tube
festers, for exampler for kick of a technician
acenstoned by daily habit to the use of such
cquipent ;

(" Equipment and parts of equipment,
whiieh the theatre does not now by (batteryes
replacement rectifiers, for example) for lack
of a local technicinn willing to guarantee
their installntion and servicing :

(6) Insurance against breakdown in the
show ;

{7) Imnsurance against prolonged interrup-
tlon of the show, if a breakdown does occur,

Scll the theatre one item of the above,
please the manager and the projectionists,
and you will probably be able to selli them
the whole list.
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RADIO CONTROLS
BATTLESHIP

(Continued from page 592)
portant in the case of actual battle, to oper-
ate guns, discharge torpedoes and operate the
smoke sereening apparatus,

The principle of distant control steering is
simple enough, Frown a transmitting station,
in the same way as in the ordinary wireless
telegraphy system, signals of a definite wave-
length and ovder of succession are sent off
and taken up by the receiving apparatus of a
radio-controlled ship. ‘The weak impulses,
when taken up by this receiver, actuate vari-
aus relays. each of which will respond to
only one signal. When the relay in question
clozes the eleetrieat eirenit, it automatically
releases  the rudder or other required mo-
tiong,

Great dificuliies, however, were encountered
in carrying these principles into eflect. More-
over. it was only possible to aclhieve this by
combining them with additional means, name-
1y gyroscopic motion. In eourse of develop-
ment the gyroscope became the most impor-
tant part of the intricare transmitting ap-
paratus.  Just ag an anxilinry ¢ompass can be
actuated by a gyroscope. so ¢an an autema-
tic ship-steering gear. 'Fhis possibility has
been recognized for yvears, the hest known of
such devices being manufactured by Vickers
in England and for automatic contrel of hy-
draulic installations, in Germany,

In this automatic steering device the
helmsman is replaced by a small clectric meo-
ter. Al thar is required js that the navigat-
ing officer shall set the required course on
the steering compasg by means of a small
wheel, the rest bDeing effected hy a small steer.
ing compass in conjunction with an electrie
motor, The latter Trevolves the formerly
hand-aperated steering wheel by chain trans-
mission, the ship rudder being adjusted in
the usnal manner, either hydraulically or by
telemotors,

Having evolved the automatic sSteering
gear, the next step was t¢ navigate from a
distance.  ‘This, at present is done as fol-
lows: at the transmitter, the oflicer sets the
required course which the radio controlled
ship is to follow. Any momentnm «f the
fever of the transmitting steering mechanism
simultaneously changes the cleeirical con-
tacts and, by this means, the vavious clreuits
which in their turn produce the special Morse
signals.,  These signals arve taken up by the
rereiver of the controlled ship, and they op-
erate corresponding relays. ‘The circuils thus
closed, sct the conrse indicator on the steer-
ing compngs which then auntomatically per-
forms its work, ‘I'he machinery driving tne
ghip ix controlled in the same order of opera-
tion on the same principle,

After the steering of the unmanned ships
had been mastered, great ditficulty was en-
countered in manning their guns from a dis-
tance. Apart from the ditliculties of aure-
matie leading. the mwain problem was sighting
and laying the guns (this problem in itself
would have been solved haa there heen in ex-
jstence any practiealdle amd fool-proof tele-
vigion devices).  Fowever. after longs experi-
mentiation the naval technicians developed a
pricctical  gun  sighting and laying  device
whirh is comparatively siinple in operatlon.
In the fuselige of an aeropline twe trans-
parent discs iind other sighting arrangements
are titted. ‘These two transparent and cirew
Izr dizes are marked with divisions ecach of
which is mnmbered.  An identical quadrant
seale with similar divisions and numbers is
ftiied in the wireless-controlled ship, Krom
an neroplane an obxerver looks through the
dizes at the target lLelow. 'The ship 10 be
fired at eomes within vision in one of the
quadrants, say for instance in No. 4,

The obszerver sends off signal " to the
controlling ship in which an officer adlJusia
the guns in the controlled ship by wireless to
quadrant Ne. 4. The tirst shetl is fired and
simultaneously the observer watehes (alwars
thirough the discs) the drop of the shell,

If the shell drops close to the target, the
splash  wonld naturally appear in another
quadrant of the disc—say in No. 5. He then
gignals “5” to the ship. The gun is adjusted
hy wireless to the correct range. Since, how-
over, the aernplane, the controalled ship, and
the rarget are constantly changing their rela-
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Sound advice from

A STOOPNAGLE 'BUDDS"

They give a tip to every vadio listener
. o -

COLONEL, HERE'S A
LETTER FROM A WOMAN
WHO SAYS YOU HAVE A
BAD VOICE, BUT {T'S NO
WORSE THAN ANYBODY

ELSE'S

SO YOU'RE READING

MY LETTER, ARE YOU?

wELL, V'LL TELL YOU,
MY SET'S NOT
DISCONNECTED

5,3 DAYS MTER—ON‘ THE AIR"AGA:N

BUDD, I'\ ALL CKOKED UP. JUST
LISTEN: “'I GOT A WHOLE NEW
SET OF MICRO.SENSITIVE
. RCA RADIO TUYBES .
| HEAR EVERY PROGRAM FINE ™

MERE'S THAT LABY
AGAIN. | BET
SHE SAYS YOUR
VOICE 1§ WORSE

TO GIVE YOU MORE RADIO PLEASURE

Accept no substitutes! Get the genuine
Micro-Sensitive RCA Radio Tubes with

5 great advances

new life in your set. Only the new RCA

Radio Tubes are

Radiotron Co., Inc.,
great improvements. Have your decaler

replace worn-ou

these amazing new RCA radio tubes.

@

Radlofron
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| GREAT—IN THAT CASE
MY VOICE 15 JUST AS
GQOD AS THE GREAT-
EST SINGER ON THE AIR J

COLONEL, BE S5ERIOUS
—~THERE MUST BE
SOMETHING 'WRONG
WITH HER RADIO

’

RIGHT YOU ARE

—1I BT LT%S

DISCONNECTED

SOUND ADVICE, BUDD=—TO MAKE HER RADIO

COLONEL, §
THINK THIS
WOMAN NEEDS
NEW RADIO
TUBES

.NOw

that will really put

guaranteed by RCA
to give you these 5

R
] RGdloﬂo

t tubes today with

.« VLL HAVE

SOUND RIGHT SHE SHOULD REPLACE
WORN.CUT TUBES

NEW TUBES~1 NEVER THOUGHT,
OF THAT, MINE ARE OVER A YEAR
oW .

THEMm TESTED

Neww! micro-sensmive
RADIO .TUBES by

with

E Quicker
2 Quicter

5

great advances:

Start

Operation

<3 Uniform
4 Uniform

Volume

Performance
& Every Tube is

E7

unningham#
TUB

Matched
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1t's new . . . Hot off the Press! Every page 1
crammed with BARGAINS gathered from tvery part
of the Radio Industry, Values greater than ever
before—despite constantly advaneing prices, f you
have our catalog No. 55 . . . you MUST have this
‘?P'I:ING SUPPLEMENT §f you would keep up to
ate.

1t 1lists last minute price reduetions which have
occurred since issuing eatalog No. 55. It will keep
you posted on Radio’s latest dcvelopments and bring
you added savings to supplement those found in our

Big Catalog No. 55.

More than 10.000 items are listed at LOWEST
WHOLESALE PRICES. Tubes. sets. kits, replaces
ment parts, S.W, and Public Address
equipment. This is NEWS that
you eannet afterd to miss . . .

.s¥_ get YOUR copy today + « «

$ FREE!

Here Is a book worth hundreds of dollars te you.
A combination of salesman and eatalog., Tells how.
what and where to sell SOUND equipment. Not too
technical . it tells its story in |anguage anyone
can understand. Here is JUST THE INFORMA.
TION YOU NEED to make money on Sound this
Spring and Summer, Profusely illustrated showing
Lafayette Amplifiers, complete P_A. Systems and ac-
cessories. LIST PRICES throughout!

Get two or three copies. Leave them with prose
pects. Let them sell themselves the P.A. Equip-
ment they need. Explains the fundamentals of sound |
how te select input devices, amplifiers, ete.. how to
us¢e D.B. units ., , . in fact everything you or your
prospects needs to know about Public Address.

The price per copy is 25¢ . . ., which is only part
of the cost of publishing, Get a few copies! Keep
one handy for reference and the others in tha hands
of prospects. They'll make money for youl

Here is positively the finest portable
P.A. System you have ever seen. It has
everything. POWER, VERSATILITY,
COMPACTNESS, QUALITY! 10 watts
output, two handy cases, built in mixing
panel, famous Lafayette 2A3 amplifier,
two special Jensen speakers with 127
cones, Weston button current meter.
Amazing in its performance!

Write for
our big 4
page de-
scriptive
folder
today.

| S — e S At MR Gt e G G Wt
| WHOLESALE RADIO SERVICE CoO, i
100 Sixth Ave., Dept. C-44 I
| New York. N. Y. o
I send me Free Supplement to catalog No, 5o I
I enclose.o. ... for.o..oo. copies of ROUND.
| ] Send me further detalls on the Novel Audio |
' amplifier. l
| NAME .ocrvrivnrorineniancnes l
| ADDRESS . I
. civecarresvesinee.STATE ..iceicnvees o

WHOLESALE RADIO SERVICE (

j00 Sixth Avenue, New York. Ny,
Newark, M.J.

219 Central Avenus,

514

tive positions, this aiming operation would
he jmpossgible unless the meclhanics of the
sighting and laying devices climinated their
relative movements, When the radio con-
trelled steering gear Is operated directly from
the aeroplane, the complicated arrangement
of signalling to the controlled ship is done
away with, and the range of action of the
leomirolled ship is considerably increased,
The ultimate aim of British naval scefentisis
is now centered in the controt of an entire
fleet of warships by a single small and fast
s«hip.  The experiments to achieve this pur-
pose are carried ont with television devives.
Theve is no donbt that in the near future sume

jmportant announcements will be given re-
garding these experiments. It then will be
possitde to send ot fleet of unmwanted

fiehting machines, cither a tleet of warships
or a fleet of aevoplanes in a surprise attack
on the enemy, at whatever distunce they may

[\ .
' DIRECT-COUPLED
P.A. SYSTEM

| (Cantinued from page GOG)

rectly at the panel.  For cxample, tone and
| voltime can be varied, mike and phono, pick-
[up can be changed, ete,

The ecase which houses the two speakoers
serves the purpese of providing bases for the
speakers amd also serves as a very practieal
compact careying case,  Special 12 in, cone
dynamic speakers are used, These are pro-
vided with acenrate matehing transformers,
assuring hest performance regardless of the
distance  from  the ampliier.  Fach speaker
is provided with o 50 fr. cable and plug, A
special snap-on cover provides adeguate pro-
tection against damage for each speaker cone
during transporiation,

If desired an additional pair of speakers
may be addad 1o the system and may bhe ob-
mined in n case to matel the others, These
speakers are equipped with their own leld
supply  sinee the amplitier will supply  fiekd
current fur only two speakers,

The ampditier. which is the “heart™ of the
AL system, is the result of a mber of
yenrs of intensive research. It employs an
improved circuit consisting of a 37 tube di-
rectly coupled to a pair of x in push-pull
arrangement,  The exceptlonally hizh gain of
| &ty eliminates ghe need for a pre-amplitier
stitge, for averige microphone usage.  The

high-trequeney  response of this ampditier is
| very good, due to the use of a nnigue methol
of ueutralizitivm. A 83 rectitier provides

ample plate enrrent with exeellent relation,

Although the amplifler is rated at 10 W,
it will maintain good tone quulity at the
peak output of 12 W, Rugeed, oversize parts
are used throughout to provide high safery
faetors, but nevertheless the entire amplitier
unit mensures only 12 x 7 x T3 Ins high,
Figure 1 shows the schematie diagram of the
amiplitier.
| betails of the mixing panel can be seen in
Fig. . It will be noted that there are three
contrals on 1his panel, two of which are lo-
cated near the top, The tone control pravides
a means for compensating for the variation
In the veice of the announcer, Thus, if he
has a shrill voice, it may be toned down and
mode deeper or if he has a particnlarly decp
[vuii'f‘. it may be raised to a hizher piteh,
| The tone control may alo he uswl to reduce
| neadle seraten in phanogvaph reproduction or
!slnl'u- in radio reprodnetion,

The gain cantrol at the rizht regulates the
volume obtainable from the amplifier when
used  on microphane. phonograph or  radio,
The design ix sneh that tone quality is not
changed regardless of the position of the gain
control,

The wmicerophone

button-current  control
rezulates the nmeunt of current tlowing
through the wmicrophone buttons.  The meter
at the top of the panel ix equipped with a
pug and cord that may be plugged into ecither
of the two Jucks monnted on cach side of the
current control.  Thix antematleally breaks
the cirenit of each button, permitting a read-
ing of the enrrent tlowing through either but-
ton. Of the three switches provided, one Is
for the A.C. supply. A pilot light directly
above this indicates whether the current is
son™ or “off.” A second switeh ix for the
microphone button eurrent, This also is pro-
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Jimpedance picknp or oa

vided with a pilot light, The center switch
is a change-over switch to permit the opera-
tor to change from microphone pickup to
phonn,  pickup or vive-versa, quickly and
casily.

AL the right of the panel. a Zroup of three
terminals are provided for conneeting  the
two-button  icrophane, Divectty  under-
neath, conneetioms ave provided for a high-
ridio  tnner outymt,
The radio timer may e connected directly,
without using an A rransformer, The two
4 prong sockets at the bt are for the
speiker connections,  The large holes are for
the oot ohm fields and the smaller are for
rwoe 250 ohm lines in series,

The ontput impedanee of the amplitier is
S0 wdims, 11 desived they may beoused as
tar away as Tuow Ity without frequency dis
crimination o loss of valume,  This ix os-
sible hecause of the dow impedance speaker
wattehing used in this pavticular system.

|
ALL-WAVE 3 TUBE SET

(Countinued from paye GU3)

the tubes should light up with a dull red
glow when the switch ix turped to the “an”
position, Now  connect  the headphones  in
place, plug in oue of the coils, conneer the
mogative side of the =¥ battery and remove
all the tubes but the type 33 from their
suckets,  Flip the positive =13 wire quickly
across its post—nothing in particular =<hould
happen except a lowd click in the headphones,
If rhis ix the case, plug in the other 1wo
tubes, attach antenma and ground and you
are ready for the Jirst test,

The first adjustment that it may bhe neces-
sary (o make will be in regards o feed-back.
oF regenertion. CThis makes irself known by
A rusbing sound in the phones amd a whistle
whenever o station enrrier is passeal jn -
ing the taning condenser. Tt should De s
silile 1o cause this whistle to appear or dis
appear by turning the potentiometer arm one
way or the other with any coil in the sacket,
It it ix Impossilde to make it disap 1 then
increase the value of the flixed or,
any value up to several mess, may be neces-

{1

sory Dere, depending on the wle,  IF dr i~
impossible to obtain regeneration with any
eoil the divst thing to do Qs to rev the
coumnections  to the tickler coil. L3, 0 this

doesn’t work it may e ne vt decrense
G, although thisx is havdly likely, the tault
Jeohably leing in a poor tube,

If. after patiently tryving, it is impossible
(o et satisfactory eantrol on all eoils with
the patentiometer alone then it will be neces-
sury to add or subtract turns from the tickla
winding of the olfending coil notil it is o=
sible to control it smoothly.

Oone more value ix of a wvariable nature
and determined only by experiment and thar
i= the antenna coupling condens ¢l It s
dependent on the antenna yon are using and
may be larger or smaller than given, amd may
not evenr be npecessary at all in sione cases
Fxperience in tuning in all bands amd a L
number of stations will enable yon 1o
thix at its hest value,

The 4 mf, comdenser marked optlonal™ in
the circuit diagram is helpgnl in obtaining
smooth operation in all eases but isx abso.
Tutely necessary if the batteries used ave olld,
otherwise the cirenit will oscillate vielently
at audie frequencies,

‘Funing for shurt waves requires patience

sef

amd  experience 1o produee outstanding e
sults, The main factor is to tune very slowly

aeross the hand meanwhile keeping the oscil-
lation control just inside the point of regene
cration : you will soon learn to recognize the
his< that indicates this condition-—when yon
hene the whistle that fndieates the presence
of a carrier you have a nibble and itz up o
vou to fish until yon bring it in. Sl when
you do pull in a real DX siation note ciare-
fully the time and the program and sewl Tor
a verilication enrd, giving rhis information
and not forgetting to encloze return postage,
Then when yuu (el your fricnds about it yon
will have the proof at hand 1o squelch any
avcusation of stretehing the truth,
Theory

For (ese of you who are interested, a
ghort statement of the vreasons for the par-
ticnlar design presented is given. ‘The main
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consideration was simplicity, both of construe-
tion and operation, hence an untuned input
ctage was chosen to eliminate another tuning
control and the necessity of changlng two
coils each time a shift was made from one
bamd to another.

Now there Is nothing particularly new in
an untuned R.I. stage in a short-wave set, it
has been done before but due to the lack of
a choke which was really efficient over the
wide band of frequencies involved it has never
been  very suceessful. lowever, with the
choke specitied, shown on the wiring diagram
as, L1, and which ls, in reality, as indicated
in I'ig. 1, three small chokes wound on the
sane form and ecach covering its particular
hand of frequencies cfectively, this objection
has been overcome, |

Another polnt is that more than onc stage
of tuned R.I., especially at the higher fre |
quencics, is rather hard to manage even for
an experienced constructor, and hence out of
the question for the beginner.,

Grid detection was used for two reasons; |
It is somewhat more sensitive than plate
detection and the grid leak made the use of
another choke, had practive for a oumber of
reasons, unnecessnry. The AL, stage was
added to pet further gain and allow of the
use of a loudspeaket on Jocal reception,

Grid blas for the first stage and the power
stage is secured from the drop across the

two  resistors, R7.RY, in the negative BT
line. A type 34 tube was us=ed in the first
stage, even though no use is made of jts

variable mu feature for vohime control pur-
poses, because suech a tubke is less lable to
the coffect known as “cress madulation™ or the
riding through of a strong signal on the back,
as it were, of a weaker one, Dwme to the ab-
«enee of tuning in the input stage this effect
is particularly liable to Dbe present,

The necesspry parts to construnet the set are
specified  below, Where particular  trade |
nanies are given it s suggested that they lwl
used, as the units have characteristics making
them specially  desirable  for the partieular
use to which they are pnt.

It is suggested that the coils be bought
ready wound hut for these whoe would like to
try *“rolling their own,” the data is given.

Length Lensth Turns Turns Waves

Coil 12  Space 14 1.2 L3 lengh

AT 4 ¥’ 5 7 14-30

FERE M X " 10 10 29-54
c Tyt %° | 784 20 15 =110
D %" ig* "’ 52 25 103-252
I B ’ 140 57  200-385

] h g
Alt forms are 114 * d/i;. x 2° long.
List of Parts
One Hammarlnnd Sar tuning condenser, 140
mmf,, ¢3:
One Hammarhind 5 te 70 mmf. balaneing eon
denser, C1;
One 0o mmf, mica grid condenser, ¢2; |
one H00 mmf, wica bypass condenser, U8
Oue double J1-mf. paper hypass  condenser
200 V.. C4-0'5: must be non-inductive ;
‘me 1-mf. paper bypass condenser, 200 vV
C6, must he non-inductive ;
one olaf, paper condenser, Goo V,, C7;
Ome 4 mf. paper hypass condenser, 200 V.
toptional}, g
One special, all-wave™ RUF, choke coil, L1
One set, five plug-in coils for 140 mmf. tuner
L1
One Lyneh resistor. 07T-meg, 15-W. R1;:
Two Lynch resistors, Jemeg,, 15-W,, I4-R6
One Lynch resistor. 1 to & megs, (preferably
lattery, 14-W. It2
One Lyneh resistur, 25-meg.. 14.W., R3:
One S-meg, potentiometer with switeh  at-
tached, KOs
One Electrad resistor, 330 ohms. 1 W., RY
One FEleetrad resistor, 100 ohms, 1 W, RS ; I
One solld 4 prong socket for coils ;
Two spring manted 4 prong sockets g
One spring monnted 5 prong socket
Reven terminal elips g
One wood haseboard, 813 x & x B4-in.
One aluminum panel, 835 x 6 x 1/16.in, ;
Gne  RCA Hadiotron, Sylviania or National
Unjon type 3} tube;
One R\ Radiotron,
Union type 32 tube:
one RCA Radiotron,
Union type 34 tube;
One pair sensitive headphones (Baldwin) ;
One rall push-back wire:
Three 45 V, “B” batteries;
One 2 V, storage cell;
One vernier dial.

Nyhvania

Rylvania or XNational
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TAKE A LOOK AT
A REAL TUBE TESTER

--The Greatest Advance Ever Made in Tube Tester Design--

UTMOST SIMPLICITY:

1. Only 3 simple operations: (1) select proper
filament voltage; (2) set tube selector per
chart or panel marking; (3) press a button.

2. Direct English-reading scale on full-sized
meter.

3. Only 4 sockets—tube cannot be placed in
wrong socket—no adapters required.

4. Extra handling Is avoided by making the
short and leakage test in the same socket
used for the auality test.

S. So simple the customer can operate,

SERVICE RELIABILITY:

1. Efficient over-sized transformer—circuit con-
stants designed to withstand any short-circuit
for over-load hazard without necessity of
uses.

2. impossible to harm tester by incorrect op-
eration.

3. Unexcelled construction.

Leakages between ALL tube elements are indicated
by means of the new neon glow lamp which is
ideally suited for such tests. For example, suPPose
the user is testing a type 24A tube; the neon
lamp glows when the No. 1 button is depressed
and again when the No. 2 button is depressed.
This would indicate a leakage between the screen
and plate elements. The neon lamp is superior to
a meter for leakage indications because of the In-

GREATER ACCURACY:

1. Line voltage adjustment on meter for ac-
curate tests, 200-125 volts.

2. Quality test indicates **GOOD" and “BAD"
tubes. based on accurate calibration.
Large neon glow lamp indicates ‘‘shorts” and
leakages up to 100,000 ohms between ALL
tube elements. Indicates any coffending
efement.

PRACTICAL UTILITY:

1. Tests ALL elements of ALL radio
tubes.

2. Maximum of flexibility for future tubes.

3. AIll popular tubes verichromed on bakelite
panel.

4. Complete listing of all present tubes on
chart, with ample space for future tubes.

5. Ruggedly constructed and housed in beauti-
fully finished hardwood carrying case with
detachable cover—ideal for both service
calls and counter tube testing.

receiver

| POINT TO POINT LEAKAGE TEST —S vpreme Achievement

herent mechanical inertia of meter movements
which does not enable meters to respond to leakage
currents of extremely intermittent characteristics;
whereas. the neon lamp “‘flashes” such leakages
with the speed of light. Tubes have been found with
leakages as low as 6,000 ohms between elements
and which “‘pass” the usual short tests of ordinary
testers: such tubes, however, are instantly detected
by the neon glow of the new Supreme Model 85,

or Satonnt | White for Literature and Model 85 ““TECHNICAL DATA”

SUPREME INSTRUMENTS CORP.

490 Supreme Bldg.

Greenwood, Miss.
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SENSATION!
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Wave, Al'-DC radlo. Nothing like it
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new low price for quality manufaeture,
Latest  Afr-Cell battery sets also
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ANY SET ON 30-DAY
FREE TRIALL

Fordson  radios

-
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Dual Wave

are  guarantesd on
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CLAROSTA

since 1920 The Proiit Line

Replacement Volume and Tone Controls

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

Replacement Line Ballasts

Automatic Line Voltage Regulators

Flexible Pig Tail Resistors

Center Tap Resistors

“L” PPads, “T” Pads, Series Mixers

49

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

=y

Write for New Replacement
Control Guide

crastat  Clarostat M#g. Co., Inc.

L
Ballast 287 N. 6th 8%, Broskiyn, N. Y. L1
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| tuned to

TWENTY WAYS TO
IMPROVE SETS

(Cuntinucd from puge 593)

some extent the effeets of cabinet resonance
that produce “boomy’ sounds when any bass
note is straek,

To inerease the effectiveness of this “reson-
ance muifler” the other interior walls of the
reproducer  compartment can  also be  lined
with sound absorhing material, or ancother
nicthod  deseribed  recently  in Ramo-Cearr
may be used (January., 1934, page 397, The
luxt two methods ean he resorfed to in severe
cuses, when the bass outpat is quite notice-
ubly distorted.

Control of Tone

It has been generally admitted that tone
control devices do proditce some improvenuent
in the tonal quality of the set, ubnder ceriain
condition=.  This is partienloly triee when
DX stations are being received, as the back-
Fronnd noise can be reduced by cutting out
some of the higher frequencies,

For these who desive to add a tene eontrol
to sets not so equipped, the cirenits of g,
28 and B oare glven. It will be noticed that
in both eases the control deviee consists of a
e, variable reslstor in series with a fixed
condenser, The value of the condenser de-
termines the sharpness with which the cut
off of high frequeneies takes place,  Usnally a
condenser of about  o02-mf. is correct ale
thangh different values con be teied to suit
fndividual conditions.  Then by varying the
vadue of resistance, the amount of bass depth
can he chosen,

Another use for tone econtrol devices will
e covered later,

Improving Selectivity and Gain
Radio receivers
woere trouhled to

made soveral
some  extent

yeurs
by the

apo
fact

that the ampllfication was not equal on dif-”

ferent parts of the
the amplitication at

wits less than that

1n other words,
the higher fregnencies
at the lower fregquency
et of the dial, with the result that the low
wavelength stations did not come in nearly
as lond px these on longer wavelengihs,

T overcome this, moedern sets usually cme-
ploy coils of the type shown schematically
in 1z, In this type of coil the primary is
in the form of a lattice or wniversal-wonnd
coil placed at right angles to the secondary
ar the grounded end of the latter,  This coil
I+ womnd with a large number of turns and
in the case of the aerlal coil. it is actually
a wavelength that is longer than
the highest one (o he received,  In addition
to this chamge fn constriretion, a single turn
of wire is wrapped around the grid end of
the secondary and is connected to the plate
or acrial end of the primavy, The latter turn
provides  some  capiaecitative coupling to the
accondary that further increases the high-fre.
quency gain,

lanal,

5.

These coils are available from most mail
arder houses antd sonke radio stores and the
experimenter will find that by theiv nse a

set can be matevinlly improved, By the addi-
tion of such eolls and the nse of higher gain
tulies, as previonsly deserilbedd a0 sel ean be
made to vival the latest type receivers in
both selectivity and sensitivity,

"o still further improve it, in the impor-
tant point of appearance, there has just heen
plizeed on the market an airpline type ddial
that can be used to replace the present dijal
o many. sets, 1f the set you are modermz-
ing uses a full-vision dial of practically any
type (not the drum type) it can be replaced
by this new type of dial. Fwo types of
these dials are shown in Fig. B,

Visual Tuning Meter

If your set is a superheterodyne, or if
automitic volunie control is used, a visual
tuning meter of one type or another is reany
an essentinl to  correet operatiom, 1f the
signals arve not tuned in correctly with either
of the ahove sets, the quality is linlMe to be
very poor,

There are several types of visual tuning
meters avallable that ean bhe added to cexiste
ing sets, providing there is space on the cou-
trol panel to mount them. As you preobably
keow, the visual tuning meter ix simply a
sengltive galvanometer (similar te a milliam-
meter) which is placed in the plate circuit of,
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one or more LI, tubes, Then, when no sig-
nat is tuned in, the meter registers the nor-
il plate current of the tube or tubes, How-
ever, when o signat is tuned in, the plate
current  changes amd  the pgreatest change
shows when the signal is eorrectly in tune.

As the movement of the tuning nmeter is
simitar in design to a DO, millinmmeter it

niust he connected correetly in the civenit, or
it will read in reverse, See Fig, 4.

Adding Automatic Volume Control

Many of the =etx made before 1932 were
not equipped with AVAS, and as this con-
venjence in radio reception is almost univers
sally included in modern seis some  experi-
menters may desire to add a separnte untt
to permit AV,

The wsual mwethml of using one plate of a
duas-diode triode tube for ANV,C, is not very
gatisfactory for existing scts, as this type of
tube is too recent to he incinded in the sets
to Ik modernized,  As o resultt, ssme of the
older methods are preferable and as they
hitve been explained in past issues of Rapio-
Ciary, we will not vepeat them, but simply
refer to the correct issues.  These referehees
Aree—Rahpo-rary, Naoveber, 1930,  page
28T December, M0, page May, 1032,
page GBHT,

While on the subject of ANV, it might be
well to point out that AV, not satis-
foctory i sets that do wot use variable
thhes—they  will net  work  satisfactorily,
However, if these tubes ave inserted as ex-
plained previonsly in this article, the A.V.C,
unit can also be added,

1

i

Phono.-Radic Connections

The subject of home phonograph recording
and record playing In conjunction with the
amplifier of the radio receiver is one that
Iats atlracted many radio experlmenters, That
gomd vesnlts can be obtained by simple cir-
cuit changes has been pointed ont many times,
Many radlo fans hesitate to try the interesg-
ing experiments possible with records and
recordings, however, because they are fright-
ened off by the changes necessary in the re-
ceiver,

The ehanges are quite simple, though and
will not affect the operation of the set in any

wily, In g 5 are shown the methods ve-
quired for different types of tubes, At A, B
RF.C)
O— O [
Y = o Y b)
o, T3 e | 2 o2
LINE ME. PLUG OF { LINE ME oluc
JTT7 0| LT e
= 0 o .
Crre
Fig. 7

Adding a *line-noise eliminator.'

[‘_I;.DOO
/ OHMS
/ 3k |
200 I T 3 A

-c-

Fig. 8
improved volume and tons contrels.
APRIL,

for 1934



and C are shown three methods of using the
audio amplitice in conjunetion with a phuno.l
pickup to amplify recordings. At A is shown
the detector cireuit of many sets of the vine-
tage of 1426 to 1929, ‘Fhls i the grid leak
type of detoctor. In this type, a resistor
and & condenser arve conneeted in parallel
amd inserted in the ceathode lead which is
ordinarily  connected to clhassis or  ground,
The phonograph pickirp is then inserted be-
tween the greid of the tube and the chassis,
A swliteh ean be inclnded in the set (o short-
cireuit the resistor amd condenser when the
radio ix to bhe used, At D s the more com-
mou plate detection circuit, and here again
the  pickup is  connected  between the  grid
and chassis,  ilowever, in this case, the grid
cireuit mnst he opened g0 that the pickup
will not be shorted,  Aunother switeh is in-
chnded to short-circuit part of the bias re-
sixtor so that the correct bhins can be oltained
for ntilizing the detector as a straight A
ampliticr.  T'he value of bias resistanee re-
quired in clvenit v and the tap in the hias
A nthe table can be used to deterniine the
value of this resistor,

At g C is shown a more modern eireit
using o dlode-triode tube,  The plekup is con-
nected direetly to the grid of the triede see-
tiom—no  citenit changes or switches are
needed,

At Id is shown the method ordinarily used
to connect the outpit of an amplifier to a
record cirtting head.  In some cases it is pos-
«ihle to use a phono. plckup as a cutting
Dhead, by placing a weight oo the arn sup-
porting the pickup,

Whether a pickup unit or a speeinl entting
head is employed, s conpllng transformer is
reqiired to couple the power tube to the cut-
ting deviee,  The ratlo of this transfornler
depends on the type of tube and the imped-
ance of the entting head.  Most manufactur-
ers of the Iatter units can also supply coup-
ling transformers.

Noise Reduction in Aerials

The improvements in sensitivity and qual-
ity mentioned earlier in this article may in-
trodnce  another dittieulty that is being en-
counterad in all modern high-gnin  receivers
tlat ix, excessive nolse pick up in the aerial,
Naturally tlhre more sensitive the set Is maide,
the more annoying will be the plek up of
local disturbanees,  Te has been proven tont
in most shielded  receivers, the plek up of
noise is maostly in the acrtal and tead-ln,  In
nuy cases, the gerial can e so placed that
it does not pick up muceh interference. put
the effeets are ruined by the faet that the
lead-in runs close to the clectrie light, tete-
phone and other wires in the house.

By the use of ecither a shiclled lead-in or
a trapsposition lead-in arrangement, as shown
in iz GA and B, this pick ap can be avoided,
The device at A consists of a coupling av-
vingement In o which the impedance of the eir-
cuit carrying the slgznals to the receiver is
rediteed, so that the loss in the transfer is
Kepl at o minimum,

The deviee at 13 eonsists of a T type acrial,
cach slde of which is brought down to the
et individually, the two lead-in wires heing
chanzed in position every few feot as shown. |
This transposition of the lead-in wires pre-
vents any pick up in o manner similar 1o that
used in twisted wires (such ax those for ALC,
tilaments and the A, power leads), N

The other sonree of noise pick up (-nmmonl
in radio reecivers is throngh the power sup-
pIy lines. This can be reduced by one of the
methods shown in Fig, 7. This consists of
condensers, connected across the power lines
foeding to the set or at the interfering eloe-
trical deviee, which effeetively  Lypass the
interference  to ground. T'he condopsers
should e not less than 2 mf. and in the
case of B the eoils can he wound with ﬂlmlltl
100 turns of bell wire on a form 1 in. in
diameter,

Remote Control

Another field that is receiving considerable
interest in the past few months i the re-
mote  operation of radio reeeivers, severnl
mannfacturers having introduced sets of this
type.

There are several remote contral devices |
avallable that can be added to existing gots,
such as the one shown in Fig. C, to effect

RADIO-CRAFT for APRIL,

=

——

—~r @ UNIVERSAL

2]

SINGLE INSTRUMENT

TEST SET wse the NX

HI1S type NX Westinghouse pan-
el-mounting instrument was
specially developed for the radio
service man who wishes to build
bis own test set.

The self-contained instrument
covers the following ranges:

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

For additional ranges, we can
supply resistances for voltage meas-
urements, combination shunts for
current measurements, and resist-
ors for resistance measurements.

These accessories give the follow-
ing ranges:

Volts, d-c. 0-1-5-10-50-100-
200-500-1,000
Volts, a-c. 0-10-50-i 00-200-
500-1,000
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 0-1,000-10,000-100,000

Sawewr 1858, mangfacrarers of bigbiat gaalily i
ket which gre mow available ar wawdard
frdeer, Therr it mp lomper auy reasos for aeoepi-
fag diver stavalars,

Some good bervdtary i il efen for deaders.

With these ranges, practically
any measurement of voltage, current
or resistance can be made for check-
ing receiving-set operation; for test
bench work; for laboratory experi.
ments; 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 necessary
switches . . . makes an ideal test set.

Catalog 43-341 describes the
construction features that result in
the high quality of the NX Universal
Rectox Instrument, lists the instru-
ment and all accessories, and in-
cludes connection diagrams. Send
the coupon or post card for a copy.

CATALOG ’

Westingh
8house Flecrric & My,
o . Co
Sﬂ:; fZJ. Room 2.N, East Piugsbur;?-n a;;;y
] ree copy of Caralog 43.34;
o 'frfgmplete descriprion and conzon-
] | Recrox lnstrume:::

Univgrn

Westinghouse

Name e

Py e R M et g

i B L PEFONE & !
Y s —mu- .Sfﬂﬂ'._..... RC4-3:

~ Be sure to read the announcement on the inside front cover which gives
important information about the new AIR CONDITIONING SERVICE

MANUAL now being published.

Never before so much
adding machine for
so little money

A “portable” - with big machine features.
A genuine Remington that adds, lists,
multiplies, yet takes up less table surface
than o letterhead. Carry it one-handed,
with ease. Only $80.00 cash-or time
payments arranged. Write for a free
trial in your office, store or homae.
REMINGTON RAND, Dept. 333
465 Washington St., Buffalo, N. Y.

= | |“PERFECTED” ALL-WAVE SET|

12,500 MILES ON ONLY TWO TUBES!
Simple to bulld—easy to
operate—\World-Wide re- $ '15
ceptlon  ranfe—and  ex-
tremecly inexpensive! We

barve sold thousamds of these remark-
able short-wave kits and novices and
“old-tlmers”’ allke have marveled at
the amazing results ebtalned,
These kits rontain every necessary
parl tu construct the entire recelver,
The colls, whirh tune from 15 to 200
meters. are wound on polished Dakelite forms. The
attractive crystal finizhed inetal echassix and panei
comwes with all holea necessary to inesunt the appa-
ratus and this, together with our comblete, detailed,
clear Instructlon sheets Ereatly simblifies construction.
DRY CELL OR AC MODEL $4.75
Twe Colls 200 to 625 Meters $1.25
Deposit required with gll orders.
HARRISON RADIO CO.
142 LIBERTY ST.. Dept. R-4. NEW YORK CITY &
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The

SHURE
TECHNICAL
BULLETIN

is valuable in your library.

Devoted to the advar t of microg tech-
nique. this monthly publication of Shure Brothers
(,ompuny. Aficrophone Headguarters, oontains
aul itative and uselul mformutmn on
pdinses of broadust and sound engineer-
ing, design data, new applications of microphones,

‘I'hese back issues are availuble at 6¢ per copy®

No. 1 Condenrer vo, Two-Bution Microphones

No. 2 Field Problemn in Microphone 'facement,
Part I- llnmdruu ng

No. 3 Field Probl in Microplh
Puart 2- Public Addrens

Ne. 4 Mixing t Denign Data

No. 5 lh(- “lcn)pl ne —An Electric Far. Noi

asuremenis— Binagural Transmission

No. 6 l'leld Proble mis in Microphone IPlacement.
Multiple Mierophone Systems

No. 7 Flectro-Acoustic Measurements of Micro-

phone Performanee

d “rprodurl l“l’l-.

Placement.

1
No. 9 Fhe T'ruth About \Ilcmphone Hfsponu-
Characterinticn

SHURE BROTIHERS COMPANY
215 W. lluron Street, Chicago, 111,
Send me postpaid lhe following issues

of the SHURE TM,HI\IL*\L BULLETIN:

..No.1 _,, No.2 ,,. No.3 ,.,.No. 4
..No.5 _...No.6 .No.7 ....No.8
....No. 9 (6c per copy)
.+..Enter my subscription for one year.
(Price: 50¢c)
I am enclosing. .. _..c. Jin stamps

. .money order.

Address.
City and State.

RADIO/1934

NO SERVICEMAN DEALER
OR SET BUILDER CAN AFFORD
TO BE WITHOUT THIS BOOK

Send for the most
valuable book in
Radio. Packed
with quality and H
value. Lists the |3
most complete line !
of radio replace
ment parts for any
service require-
fment.

Features latest
type sct - building
kits, test inmstru-

Write for this
Catalog today!

| ment which eliminates the loss of low

ments, Long and

hort Wave
Radios, Sound
Systems, etc,

ALLIED RADIO CORP,,

Dege. D, 2833 W. Jackion Bled.
Chicago, lllinoie.

Please send me FREE your New 1934
Radio Book.,

Names
Address

State

Allledﬁ' Radio

&18

the same results as these new sets, Ilow-
ever, since the details for installing these
devives vary =c¢ whiely, no details are given
here, Suffice to say that it is not dithcult to
fustall them and the manufacturers supply
full details for this purpose,

Volume Control

The methods of controlling the volume in
radio reeelvers bas changed somewhat in re-
cent models,  Some time ago, it was common
practice to control the volume by shifting
the screen-grid veltage, llowever, with the
advent of the variable mu tule, this became
inadvisable as It changed the characteristics
of the tube and defeated to some extent the
advantages galned by the new type of tube,
IP'or this reason the use of some method of
controlling the grid bias, by adjusting the
cathode resistance has become almost uni-
versal, In order to further incerease the ef-
fectiveness of the volume control in sensitive
sets, the method shown at A in Fig, 8 ix
often used, This can be easily inserted in
existime sets,

The methods shown in. Fig, 8B and C repre-
sent g compensiuted volume control arrange-
Nnotes
it is a
on very

on low volume levels.  In other words,
tone control cirenit that acts only

low volume, so that the sawe high guality
can  be  obtained at any desired signal
strength,

The unit is designed for sets uxing a vol-
ume control in  the AJL amplitler,  The
values of the parts in Fig, s0 are: ¢, ,1-mf,:
L. .3-hy, choke: W, 3000 ohms, in Fig SO
for transformer coupling, the values are:

02.mf. s I, 1,5 hy. choke: R, 15,000 ohms,
The values mentioned above are only approxi-
mate. as the actuat valuex depend upon other
cireuits of the set, However, they give ae-
tual values worked out for one recciver and
will give the experimenter comparative fig-
ures to work from,

In conclusion, it might be pointed out that
it s not always possible or desirable to ins
corporate all the above suggestions in a =ct.
For example, there are some  experimenters
who do not approve of tone contrel devices or
other  suggested  improvements,  These, of
comrse, ean be omitted,  In preparing this
article. an attempt was made to e ©omany
of the recent developments I set design, A\s
mentiened before, though, It is not possible to
give so many actual eirenits of receivers and
therefore only fundamental eirenits and aver-
age values are given bere,

SHORT-CUTS IN
RADIO

(Continued from posge 597
changes it can Dbe wmade to test any
commun  nse,

First thing to do. ix to take ont the large
socket, aud put a UXN sub-pancl socket in
fts place. A hole ix then drilled in the
case, at the right of thix socket, to pass
the grid lead, Then the transformer is tiken
out and the additionat filament winding put
on over the coil as it ix. Bach lead is cave-
fulty marked Lefore unsoldering, so no mis-
take will he made when the transformer is
put back, as several of the leads have the
same  cotor. The  winding  consists of 22
turns tapped at the B4h, to give 215 and
1% V. This gives ux 3 vehages which s
enough, hecanse the antomotive series can he
tested on the 5 vol tap. and the 2 volt series
on the 11% tap, by tmereasing the voltage
(adjusting the Clavostat in the primary eir-
cuit) so the necdle goes beyond the arrow
on the filament meter, (Nee diagram,) N 5
point tap switch is then mounted on the
side, with the shaft insulated from the case,
Alternate points are used so no two of the
taps will be shorted, This switeh ix used to

tnbe in

give the praper voltage to the sockets,
Then the 199 socket is taken out (or it
may be left in and used as originally in-

tended, hut 94s are just ahout extinet around
here, so the xocket and series resistor were
removed, amnd another type of socket put in
its place, making one bess adupter reguired),
and the hole reamed out enongh to pass a
regular tube base, and a 6 prong sacket put
in, nnd wired up to test 89, 47 and 55 tubes.

All UX trivdes are tested in the UN socket

RADIO-CRAFT

on the panel, and other tubes by use of sim-
ple adapters, easily and inexpensively made
up.  All multi-grid tubes have their adapters
wired sa total ecmission is recorded. Exam-
ples: a 24 tested in the 27 adapter showed—
filament  emisston—40, plate button up—0
plate hutton down 35, But tested in its own
socket [t read—til,—60, and plate b, up—1—
b, down—N, And a 47 in the socket
rend-—tif, 40, p.b, up—0, pb, down—4, hut
in its own socket it rend—til, 80—p.b, up 4
p.b. down—12,

This tester wus changed over about & year
ago amnd has proven most satisfactory. \s
new  tubes came along adapters were made
up to tit them, However, the new Alden uni-
versal adapter, recently put on the market,
will =ave making up so many adapters 1in
which caxe the G prong socket on the panel
can be changed to some other ¢ombinatiornn,

RADIO SET PRINTS
NEWSPAPER

(Continued from page 991)

of course, we are speaking of the future
when, we premise, there will be several mil-
licny of these sets in use. The advertising
revenue from such a large cirenlation witl be
guite beavy, and the breadeasters wiil, no
doubt, be able to get a suflicient amount to
make it worth their while,

A8 to technical details, let me first state
that, whatever 1 have said here, comes strietly
within present-day radio techuique,  ‘I'he ap-
paratus which 1 illostrate is simply an adap-
tation of that now in use by RECA, and open
to publie tratfic at the present. The original

o
-

apparatns pow used  was devised by Capt,
1L Ranger, fermerly rescareh engineer with
RN, The receiver, or pictire  reproducer,

during the past few years,
a number of changoes,

has gone through
At one time an ink-pen
arrangement wax nxed with a special waxed
paper,  Later on, a jet of hot afr was wuased,
the force of the jet being modnlated or varied
in aceordance with the light and dark parts
of the pieture, all by means of an electro-
magnetically operated valve, built into the air
jet. The chemically-prepared paper, on which
the  image was  reproduced, was  wrapped
aroumd a eylinder, driven by a specially syn-
chronized motor raated in perfeet step or
synchronization with a similar eytinder con.
inining the original pictore at the transmit-
tings station,  The hot jet air apparatus has
been abandoned in favor of the present ink-
vapor Jet, which is gow being used ; sinee it
sives better details than the former hot-air

Jet. We  recently  saw  pietures, measaring
K1 x 12 ins., being recorded on 0 29 moeter
wavelength  tran=mitted  over 2500 miles

tfrom San Franciscor,  The same apparatus
is used to handle commercial orders for pice
teres, received from Emvape, on short waves
day o night @ the day wavelength heing about
21 meters and that fur night 20 meters or
more, depwmding npon atmospheric comnditions.

At the transmitting end. the photogeaph is
rotated omoa evlinder which is kept in per-
fect synehronization by speciat synehronizing
means,  inclnding a temperatare  controlled
tuning fork and a powerful coneentrated pen-
cil of light; the litter seans the photograph,
line by line, as the exlinder on which it iy
monnted rotates in front of a pair of con-
centrated-filament hoadlight bulbs and a pair
of  lenses, The light  retlected from  the
photograph being scanned  passes throngh a
small black tube and a diaphragm, into a
photoelectric  eell  comnected  in o special
Lridge cirenit, Before the photoclectrie coll's
impulses are sent over the line or by radio
waves to the receiver there is imposed on the
“image signal” a specinl aceurately-timed in-
terruption sikgnal which 15 the effeet of
breaking np the dots constituting the image
at the receiver, and serves to produce the
well-known halftene effect,

In seme picture-facsimite systems the acidth
of the line is modnlated: but in the RUA
system the leayth of the dots is changed in
accordance with the highlizhts and shadows
of the image beivg transmitted. and as previ-
ously mentioned, the dots are furthermore
split up into fractional dots =0 as te pet a
better halftone effect, as has bLeen found to
be the case in practice,
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BYRD'S

Why not Yours?

Chosen for 10 to 570 meter work on
the Byrd Antarctic Expedition,
MASTERPIECE 11 is, by this very
token, the most competent all-wave
recelver avifiable to you.

To Admiral Byrd, absolute depend-
ability in the matter of transoceanic
reception is a vital necessity. Real-
izing this fact, from his previous
experience in the Antarctic.
Admiral Byrd selected Masterpicce
Il for “‘all-wave” work only alter
exhaustive tests had proved it thor-
oughly capable of daily reception
from all parts of the world.

Truly enough, such performance
is not of lile and death importance
to you . . . it is not absolutely
necessary that yvou be able to tune
in stations 10,000 miles distant
simply for pleasure’s sake . . . but
there 1S a tremendous amount of
satisfaction in owning a receiver
that WILL give you WHAT you
want WHEN vou want it. THAT
receiver, as conclusively demmon-
strated by Admiral Byrd's choice,
is MASTERPIECE II.

Photo of McMurdo Silver and Admiral Rn‘ch;zrd E. Byed, U,
just before bhc atart of the second Byrd Antarctic Expedition

10 DAY TRIAL

You are entitled to the same quality of radio perform-
ance that Admiral Bird and others insist upon. [
guarantee that my Masterpiece 1 will give vou that
kind of performnance . . .
judge. Either you get what you want out of my
Masterpiece 11 or you get your money back instantly,
without question or argument. It's just as simple as
that. My new book tells all about this offer and gives
full technical detaiis of Masterpiece II. The coupon
will bring it,

CHOICE!

;

A

4

8. N.taken

but I let you be the sole

R“' McMurdo Silver, Inc., 1735Belmont Ave,
' Chicago, U. 8. A,

I B »4‘ | Send me full technical information on
R | Masterpiece 1.
M:Murdo Silver, . | ‘&% .
1735 Belmont Avenue Street.... .
Chicago, U.S. A, Town.... .. S
LATEST |N RAD'O A suppressor kit, including a distributor THE RAD'O MONTH

NEW CAR SET

(Continued from page 386)

Another feature of this set ix 118 “key
knob.” Thls knob ix located on the lower
left-hand =ide of the remote control unit and
operates the volnme control gl off-on switeh
further. the set may he made inoperative,
=0 that unanthorized persons cannot operate
it. by pulling the knob outward., when the
knob, and a key that forms part of it, may
be removed.

The LF. transformers are peaked at 1745
ke, Auatematie volnme control and first-de-
tector operation ave obtained in the dimle secs
tion of the t¥pe T3 tnbe: its triede section
aperates as oan A amplitier,

In the 6A7 are combined the operations of
first-detector and oscillator,

Above,

Right, schematic circuit of the receiver.

tube types, including an 84, are used In an
efficient circuit,

chassis view of the new radio set.
Late

RADIO-CRAFT for
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suppressor and a generator bypass condenser,
and all neeessary hardware for mounting the
set, are included.

The remote control tuning dlal is ealibrated
directly in ke, When aligning the R, eir-
cirits,  the tuning contrgl must tirst be at-
tached to the tuning condenser =hafr with
the peinter set at 330 and the mning con-
denser plites ontirely meshed,  To align the
cirenits, tune in g weak sigonal near 1,100,
amd at its eorrect dial readlng, and adjust
the fivst and second trinmers on the variable
econdenser ming (from front of ehassisy, for
lordest slenal,  1f rthe signal i< not veceived
at s correcr dial setring, carefully adjust
the reay trimmer on the condenser gang to
<hift the signal to its correet Ioeation, amd
then requljuse the first and second trimmers,
Af1er re-installing the set in the car, slightly
re-adjust the tirst trimmer,

IN REVIEW

(Continued from payge H83)

rxplained. You know how sleepy you et when
yon ride for a long time in a car or @ train
The continuens repetition of  (monotonous
sonmls sueh as the elick of a train over the
tracks or the drone of the car motor is what
does the trick,

The llypnotone, as the new deviee s
called, is o deviee that aers in a manner very
mich ke the train or aunto—it ix an awdio
frequency oscillater: a deviee kuwown tooall
radio men—that seids out a rone of just the
right volume amd pitel to put yon or the
baby to sleep in the shortest possible time.

It ix necessary to provide individoal con-

trel of both the vealume aml piteh, since non
everyone hears sound the same way,

Qwu)
} =T &l

_RFC

| S—
L

+ x A

"X " COMMON HEATER GROUND
DIAL LAMP LEAD
E ———»= A ~"HOT SIDE OF HEATER, CiRCUIT

s
___49-5" - CONWECTY TO AMMETER, '
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THE IMPROVED

SHALLCROSS

No. 686 A.C.
. UTILITY METER

with LineVoltage Adjustor
CAPACITY

0005 Mfd. te 10 Mid.

"INDUCTANCE

.5 Henrys to 10,000
Hearys

8 RESISTANCE

25 ohms te 5 megohms.
A.C, voltage ranges
0-10-125-500- 1000

* To maintain calibration
[\, @n adjustment is pro-
vided to correct for
variations.from 105 to

= SNl 125 volts,

This instrument is easy to build.
The important parts required are
a 1 milliampere A.C. (Rectifier
type) meter and the SHALL-
CROSS No. 686 A.C. Utility Meter
Kit and meter scale.

Send 3c¢. in stamps for Bulletin
No. 686-P describing this use-
ful test instrument.

[GlHALLCROSS MFG, COMPANY
Electiical Measuring Inslrumenti
and Accurale Rerilort

TOO WAL DADY NOULIVARD

COLLINGDALE, PA,

“WEBSTER-

CHICAGO

NEW Three-Stage
10-Watt Microphone
and Phonograph

Provides Microphone Current
Has Dual Control
Is Completely Enclosed
SEND FOR BULLETIN!

The Webster Company

3830 WEST LAKE ST., CHICARGO, ILL.

co

b Use This Coupon
Chieago, lIL.

THE WEBSTER
3830 w. Lake St

Gentlemen:—t am a [ 1 Dealer. [ T Rerviceman,
1 1.A. Specialist and wang all informalion on yeur
1353 Amplilfiers,
NAING ~evessreervrtsracencsasososnrnnasssssrroses
Address . arone
City .ovnns PETTRTE reorrveene SHBlE Loiiiiliieee
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| INFORMATION BUREAU

(Continued from page 610)

NEW RADIO DISTRICTS

(253) Mr. Alrabam Levin, Jopiin, Mo.

(Q.) The writer has been advised that the
listing of radio districts as published in the
Information Bureau of the May. 1930 issue
of Rapmo-CrAFT has heen superceded by a new

classification,  I'lense furnish whatever in-
formation you tnay have available in this
connection,

(A.) Your informant is ecorrect, The re-

organized radio districts are discussed as fol-
lows in a recent release hyggthe Federal Radio
Coemmission @

The feld service of the IFederal Radio
Commission has been reorganized into twenty
districts, caeh in charge of an officer whose
title is “Inspector in Charge,”

The reorgnnjzation was aceomplished by
moking the nine Iarvge vadie distvicts, estab-

lished under the Radio bBivision of the De-
partment of Commeres, sinee  transferved to
the Commission, into smaller districts,

The list of districts, showing the territory
embriteed i the loeation of the headquarters
oflice is as follows :

feaddio Distriet No. 1: leadquarters, (us-
tomhonse, Doston, Mass,  T'eeritory @ Maine,
New  llampshire,  Vermont.  Massachusetts,

Connecticut amd Lthode Island,
Radie Digtrict No. 2: lleadquarters, Fed-

eral Bldg., 641 Washington St New York,
N, Y. Territoryg: City of Greater New York

and the Connties of Suffolk, Nassau, West-
chester, Rockland, I'utnam, Orange, Dutehess,
I'Ister. Snllivan, Delaware, tGreene, Columbia,
Albany and Rensselaer of the State of New
York, and the Counties of DLergen, lHudsonm,
Passaie.  Snssex. Warren,  Morris,  Essex,
Union, Semervset, Middlesex, Monmouth, Mer-
cer, Thiterdon of the State of New Jdersey.

Radiao District No, 3 Headquarters, Gim-
hel Building, 32 Ninth 8t.. Philadelphia, I'a,
Territory . City  of  Philndelphia  and  the
Countivs of Bueks, Montgomery, Philadelphia,
Prelawiare, Chester, Lancaster, York, Adams,
Cumberland, Perry, Danphin, Lebanon, Berks,
Nehnytkill, Lehigh, Northampton, Carben and
Muontoe of the State of Pennsylvania, and
the Counties of Ocean, thnlington, Atlantle,
Cape May, Cnmberland, Salem, Gloueester andl
Camden of the State of New Jersey; State
of Delaware,

Ladin District No. 4: Headquarters, Fort
Mellenrey, Baltimore, Marvyland,  Tervitory .
Ruate of Marytand, the Distriet of Columbia,
and  the Counties of  Arlington, Loudonn,
Fratrfax.  PPrince William, Fauguier, Rappa-
hannock, Page, Warren, Shepandoah, Fred-
erick amd Clark, of the State of Virginia,
| Radie District Nao. 5 leadquarters, Cus-

romhonse, Norfolk, Virginia, Territory : State
nf Virgingn, oXeept the Counties of Arvlington,
Loundoun, Fairfax, Prinee William. Fauguier.
Rappadumnock,  Page,  Warren,  Shenandoah,
Fredevick and Clark, and the State of North

Carolina, exeept the Counties of Ashe, Wa-
tanga,  Coldweil,  Avery, DBurke,  MeDowell,
Yaneey, Mitehell, Madizen, Duncombe, 1lay-

., Cherokee, Clay, Macon,
Ienderson,  Polk,

woud, Swain, <
Jacksow,  Transylvania,
Lutherford and Clevel:

Radio District No, 62 1leadquarters, 92§
Postoflice Building, Attanta, Georgia,  Terrie
tery:  States of  Alabaum. Georgin,  South
Careling, Tennessee, and the Countles of
Ashe. Watauga, Caldwell, Avery, Burke, Me-
Bewell, Yanecey. Mitehell, Madison, Buncombe,
Haywood, Swain, Graham, Cherokee, Clay,
Macon, Jackson, ‘Fransylvania,  Henderson,
Polic. Buthertord, and Cleveland of the Siate
of North carolina.

Raeliv District No, T: lleadquarters, 1424

Dade Comnty Duiliding, Miami, Florvida, Ter-
| ritory: "The Siate of Florida,

Radio District Neo, 5@ Headquavters, Cus-

| tomhouse, New Orleans, La,  Territory: The

Npites of Lonixiana, Mississippi and ArKansas,

Radiao Dixtviet No, 9 Headgquarters, Cham-
her of Commeree Building, Galveston, 'T'exas,
Territory: Connties of Jlefferson, Chambers,
Harris,  Galveston,  Fort  Rend,  DBrazoria,
Wharton, Matagoerda, Jacksen, Victoria, Cal-
toun, Goliad, Refugio, Aransas, San Datricio,
Mueces, Jim Wells, Kleberg, Brooks, Kenedy,
Willaey, Hidalgo, and Cameron of the State
of Texas,

Radin Dixtrict No, 10: lleadyudrters, 464
Federal Building, Dallus, 'lexus.  Tevitory:

RADIO-CRAFT i

State of Texas, except the Countics of Jeffer-
son, Chambers, liarris, Galveston, Fort Leud,
Brazoria, \Wharten, Matagorda, Jackson, Vie-
toria, Calhoun, Geliad, Refugio, Aransas, San
Patricio, Mueces, Jim Welles, Kleberg, DBrooks,
Kenedy, Willney, Hidalga and Cameron, and
the States of Oklahoma and New Mexico,

Radio Dictrict No. 11 Headquarters, 1105
Riveg-Strong Building, Los Angeles, ¢al, T'er-
ritory : Counties of Montevey, Kings, Tulare,
San Luis, Obispo, Kern, Santa Barbara, Ven-
tura, Los Angeles, Orange, Nan Diego, Im-
perial, Riverside, and San Bernardine of the
Sate of California; the County of Cluke of
the State of Nevada, and the State of Avizona,

Radio Digtrict No, 12: lleadgquarters, (us-
tomhouse, Han Irancisco, Cal,  Terrvitory:
State of California, except the Counties of
Maonterey, Kings, Tulare, San Luls, Obispo.
Kern, Santa Barbara, Ventura, Los Angeles,
Orange, Xan Diego, 1mperial, Riverside and
San Bernavdino, and the State of Nevada, ex.
cept the Connty of Clark.

Reedio District No. 15 Headgquarters,
Postofice Buikling. PPortiand, Oregon.,  Teirri-
tory: State of Ovegon and the State of fdalia,
exeept  the Counties of Boundary, DBonner,
Kootenai, Shoshone, Lenewah, Latah, Clear-
water, Nez Peree, Lewis and ldahe.

Radtio District No, 14: Headgquarters, 1012
Exchange Lnilding, Seattle, Wash, Tervitory:
State of Washington, the Counties of Bound-
ary, Donner, Kootenal, Shoshone, Benewah,
Latah,  Clearwater, Nez Deree. Lewis and
1dazhio of the State of Fdaho ! and the counties
of Lineoln. Flathead, Glacier, Toole, I'ondera,
Teton,  Lake, Nanders, Mineral,  Missoula,
Powell, Lewis and Clarke, Cascade, Meagher,

®
PHONO. ATTACHMENT

(Continued from page H99)

which is permitted to remuain on the ground
post of the radio set).

I'inally, conneet o phonograph pickup {or a
microphone transformer, if a microphene is to
be usedd to the attachment terminals marked
P"ICKUP; start the motor of the phonegraph
with which the pickup is to be used; and
then tune the broadeast set until the phono-
graph program is heard,

I there is available only a phonograph nat
cquipped with a phonograph pickup, this unit
niist be provided. By seleeting a slightly
larger  carrying case a1 phonograph  picknp
evuld be carried along with the “attachment.”
amd used as necessary.

Description of Circuit

The reader will not he hored with a lengthy
description of sehy the civeuir works,  In-
stead, only a short, general deseription will
be wiven,

Although the ways in which cirenit oscilta-
tion may be obtained are legion, the circuit
utilized in our R.F. plhoenograph attachinent
is one of the most simple amd, for our pir-
pose, efficient,  In this instrnment the plate
of the woscillator-mixer penrode, tube Y1, s
conneeted to one end of an RV, cireuit com-
prizing  variable condenser 1, and  center-
tapped secondary X, of coil L1; the screen-
grid of V1 is connected to the other eml of
this cireuit (which is resonant in the hroada-
cast band},  The eenter-tap on L1 is con-
nected to the maximum avallable voltage sup-
ply. Upon grounding the control-grid of VI,
as shown (only for the purpose of thls dis-
vitssion)  dotted, at X, cirenit oseillation is
abtaind ;. the RIP, ontput may be taken oit
by means of a pick-up ¢oil (primary P, of
[.1), and fed to the antenna and ground con-
nections of any radio set, producing a whistle
when the set 1s tuned to a broadeast station
within the operating range of the attach-
uwent,

A “Home” Broadcast Station

However, unless the broadeast set is tuned
to 2 broadeast station, neither the whistle or
anything else can be lieard. It now remains
to mercly ‘“modulate” this TLF, output, in
some manner, at audio frequency, and eur
It I*. phionograph attachment will be complete
and functioniug as a minlature he-ie broad-
cast station,

1934

ifor APRIL,



Eact

* GREATEST OPPORTUNITY -

¥

Ever Offered Service Engineers!

Enahles you 10 immedlalely renew original performance in case of tronble In the power

tran=fomner

dipliontesKIT OF SIX (6 1'|uams:=om«ua|as?lrm?ﬂ'/w@;E

ELECTR'C‘LLY phaned™
Universal Input Audio

Can efticiently fied any stralght or push-pull audle stage
on clther A.C, or D.C. sgets,

“Multi-Tap” Output

The Unlversal primary add the tapped secondary, from 2
o 0 olns in 2 ohnt stens, niake It pussible 1o leed
oractleally any stralght or push-putl output stage tn
any dynumie speaker.

Power Transformer

{Patent Applied For)

:ljhe wide range of adaptability of only four models
Mulli-tap™ Unlversal Power rransfonners s made pos-
sthle thru various taps in these anits which may be used
singly or In combinations, The required current valuss
can be delivered s each of the several leads In the set
with any combination of tubes, as accurately as the
original power units,
IMPORTANT! These units are tully shielded, deslgned
for meeting  the ~peclfication of raillos havlng  Uniler-
writers Lab. approsal.  This Js very essential as many
Flates mow requlre surh approval to protect the set swa-
ers” fire insurance policies.

Furnished in dull satin
black ftinish, unless
otherwise ordered,

Audio modulation is conveniently accomp-
lished hy breaking the controlegridd Tead ol the
42 and inserting a phonograph pickup into

the cirenit, at conncetions JJU aml 12, The
plate  and  sereen-grid  eurrents  must pass

through resistor R ol in so doing estahlish
across its terminals a voltage which Decomes
the “C bins for the tube, Condenser €2 by-
passes the 1LED ] A, aronnd the grid bias
resistor unlt R2, thus elilinating its tendency
to reduee the N, T moedulated 151 ontpnt ot
the Iube: U3 Gt as both a power supply
fliter condenser. and power supply R.F, by-
puxssy C4 climinates hom when the attach-
ment is operated on ACD power Jines,  We
now have a miniature radio trnnsmitter fne-
tioming fnll-blast—it only remains to utilize
the signal,

A convenient manner of atilizing the “sig-
ual” is to run leads (rom the primary wina-
ing P, toeated ot the center of the secondary
of LI, to the antenna and ground posts of
any rardio set,  As mest broadeast receivers
are more sensttive at the lower emd of the
wavelength range. this attachment was e«
signed to be operated within approximately
the tirst one-third seetion of the tuning range,

Just tune the Dbroadeast set to g “dead”
point on the seale, within this range, at
which & broadeast station eannot he heard,

and then adjust the setting of Ct on the BT
phonograph attachment until the phonegraph
pregeam can be heard.  IPinally, adjust the
volume control on the phensseaph pickap tor
optimum volume and maximum tone quality,
ad the volume conirol on the ridio set for
the desired output volume,

A direet gronnd connection to the chassls
must not be made sinee, in the reversed posi-
tion of the line plug, the power line would
be shorted. on 1D.C. power circuits.

The Power Supply

To secure operation on A.C, power lines a
rectifier is required te furnish the necessary
D.C, for the plate and sereen-grid of Vi, A
type 20Z5 tube, V2, was gelected for several
reasons, First, it has a 2§ V., filament and,
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FULL DIRECTIONS WITH EACH UNIT

models,

oureUY

T & & TUBE POwEA

FULL DIRECTIONS WITH EACH UNIT

Above complete set of unils are packed 1n.

dividually and in a rarten as a standard

package for semice engineers' Initlal stock,

Additional stock of any unil may be ordered
in any quantity,

e & 10 TURL POWLA

In conjunction with V1, a tube that has a
S0V, ditament, acveounts for 55 V.. which re-

qulres  the tilament fimlting resistor R1  to
“absorb™ only B0 V., thus the power cord
heats 1o the minimom  ddegree,  Seeond, al-

though this tube Is of the high-vacuum type,
it has a very low internal resistance and
therefore will deliver to the 43 much more
current than woulid other type tubes,

A special filter choke, deslgned for AC.-
DLy sets and havi a resisianes of only 100
ohms, is used as “Ch” in arder to obtaln
maximum veltage on D.C. power supplies.

If  the «chassis of the attachment 1s
grounded accidentally in the n rseq] posi-
tion of the line plag. fuses 17, inside the line
plug, will act as safety devices,

Almost any eenter-tapped R, hroadeast
eoil having a centrally-located primary may
be used, The anthors' coil wins made by
winding 100 T, center-tapped, of No, 28 wire
on a tnhe 21 x i in< in dia,, for the see-
ondary : the primavy was made by winding 25
T, of No. 32 wire over a layer of empire
cloth at the center of the secondary.

Although numerous refinements are possible
for thoxe who wish to built a more elaborate
unit, there is no need to put suech features in
a unit that is intended, as was this one, for
portable operation, Under the heading of pos-
sible refinements would he inchided. for ex-
ample, a switch for antomatically disconnect-
ing and connecting the antenna to the hroad-
east get (in portable use such a switeh wonkd
introdiuece Tong leads, in many instances) ;g
buitt-in vlectrie phonogeaph motor amt turn-
table (i portable operation, practically im-
pessible due to power supplies often being of
several types—in New  York, for instance,
where the attachment was destgned to be
used, hoth A.C. and DL.C. power supplies will
be found. and sometimes both in the same
dwelling : another abjection is the weight of
electric phonograph motors) ;3 and, mixing
nnd volumhe coutrols for selecting elther, or
hothr phenegraph pickup and mierophone—the
latter for making intreductory remarks re-
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(the heart of the radlo) In any of over 90% of all models of radlos—''or-

PHYSICALLY
Wholesale Distributors!
Safest Leader

The '"Multi-Taps"" are your SAFEST LEADER for win-
ning the replicement trade In the territory you cover.

A Short Shelf

A SHORT SUHELF of ‘‘Multl-Taps"™ enabies you to
prongnly wmeet every need for power supply replacement
unlta—all staple Itetns, he slow woving or dead stock
at aay time,

Pz fnthe Asking!

MultlTap Bulletin No. 3-D, showlng cleetrleal charac-
terlstie<, shipplng weight, monnting centers, overall dl-
mensivns and Ust price of each model unlt.  Also com-
plete Lstng of 1898 nwnlels of radlos, and showing
which ofe of the MulU-Taps can be used fu Immediarely
restore  origlnul  performanve In  cases of transfuriner
trouble.

MAIL THIS COUPON NOW]

GENERAL TRANSFORMER CORPORATION
504 Sauth Throop Street,
Chicago, 111,

l Please send free ulletin No, 3-D of “‘Multl-Tap"*
l Unlversals and list of Ruadlos oh which they can be
I used for replavements,
]

Name

garding the phonograph program, or com-
ments of a witty nature-—(this {dea is not so
practical for a portable design, slnee it would
call for more equipment. Including the con-
trols and a microphone),

The anthers will be glad to assist anyone
who encounlters any dditliculty in building this
little A.C-DWCo R phonegraph attachment,

List of Parts
One specially-wound antenna coil (see text),
L .

One rvarlodenser, 500 mmf., C1;

One Tohe Dentschmann electrolytle conden-
<or, 20 mf., 35 V., C2;

One Concourse high-temperature electrolytic
conddenser, 8 mf, (or two 4 mf. units, to
save spacer, H00 V., (3

One Conconrse eleetrolytic condenser, 8 mf,,
500 V., 4

one General Transformer Corp. special AC.-
13,C. chioke, 100 ohms, Ch, ;

One Blan power cord (to «drop 60 V.), R1;

One I.R.C, resistor, 2,0M) ohms, 2 W, R2:

One RCA Radiotron, Sylvania or National
Union pentode, type 43, Vg

One RCA Radiotron, Sylvanin
U'nion reetifier, type 25745, V2

Two Na-All 6 prong sockets, for V1, v2:

One Blan power switch, Sw.;

One fused power plug:

Two fuses. 1. A, 1

Four insulated tip jacks, J1 to J44

One Blan aluminum panel, 3% x K15
in, thick;

One Bhlin aluminum base, 4 x 5% x 1/16-in.
thick ;

One Blan aluminum shield can (for coil) 3

One pair sub-panet hrackets, ent to fit;

One Radio Trading Co. carrying case, H15 x
Ry x 3% ins, deep (inside dimensions) ;
One phonograph pickup. high-impedance type,

with volume control

MisceHaneous  supplies  (wire, solder,  coil.
mounting bhracket, knobh for C1 to fit a
short length of i -in. rad, the other end of
which is tapped to fit in place of the ad-
justing screw furnished with C1),

or National

x 1/14.
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HOW TO BUILD, TEST
AND REPAIR
RADIO

SETS

Bdio Conructiou
Library

Inttuding Television, Short-Wave Rocelvers and Aute

Radics. 3 Volumes, 6x9—1177 pages, 561 illustrations.

This practical Library includes: PRACTICAL RADIO
—The fundamental principles of radlo, presented in an
understandable manner,  1llustrated with working dia-
grams. PRACTICAL RADIO CONSTRUCTION AND
REPAIR — Methods of locating trouble and receplion
fauits and making workmanlike repalrs, Discusses mod-
ern Short-Wavre Receliers and installation of automobile
radios fully, RADIO RECEIVING TURE—Princijes
underlying the operation of sll vacuum tubes and 1helr
uyse in reception, remote control and precision measure-
ments,

lelps you to underttand modern type receiving sets—
full of construction data aml practieal kinks for the
sxperimenter—a tralning course for service men.

10 Days’ Free Examination
Easy Terms

R McGRAW-HILL I
FREE EXAMINATION COUPON

MeGRAW-HILL BOOK COMPANY, INC., '
330 W, 42nd St., New York,

Gentlemen:—Send me the new RADIO CONSTRUC: '
TION LIBRARY, all charges prepald, for 10 days
Free Examination. If satisfasctory I will send $1.30 I
in 10 days, and $2.00 s month unt]] $7.5¢ has been
paid. If not wanted I will return the books. '

Name .......cc0 '
Home Address ... |
Clty snd Ptate c.vivriecinesasrscarsncsrsnionarones I
Position |
Name of Company... .RC-4-3¢ |
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SYSTEMS
Do the Triek

cut out noise

one type for all cars

instalied in a jiffy

no “ripping” out up-
new instal-

v guaranteed satisfaction

v’ clearer reception

Lynch broadcast and short

wave noise-reducing antennas
have proved their worth in
thousands of homes.

Now, Lynch engineers have
applied the same principles

to the automobile. Many
trial installations have been
put through rigid road tests.
All the ‘‘bugs” bhave been
eliminated.

This year's auto receivers
are better than ever, They
cannot deliver the best re-
sults without this new and
greatly improved antenna
system.

Bulietin on Reguest
! I I ]
L r waf 1

LYNCH MANUFACTURING CO., Ine.
¥ STREET  NEW YORK, M. Y.

1 e Ay A

£22

INFORMATION BUREAU

{Continued from page $20)

Hroadwater, Jefferson, Granite, Ravall, Reer-
lodge, Silver Bow, DBeaverhead, Madison, Gal-
latin of the State of Montana, and Territory
of Alaska,

Radio Digtrict No. 15: Ileadquarters, 038
Customhouse, Denver, Colo, T'erritory: States
of Colorade, Utah, Wyvoming, and Montana.
except the Counties of Lincoln, Fluthead, Gla-
cier, Toole, DPondera, Teton, Luke, Nanders,
Mineral, Missoula, I'owell, Leweix and Clarke,
Cascude,  Meagher,  Broadwater,  Jdefferson,
Granite, Ravalli, Deerlodge,  Silver DBow,
Beaverhead, Madixon and Galtatin,

Radio District Na. 16: Headqnarters, 313
Federal Duilding, St. I'aul, Minn. Tervitary:
states of South Dakota, North Daketa, Min-
nesota, the northern peninsunlar of Michigan,
and the State of Wisxconsin, oxeept the Conn-
ties of Crawford, Richiland, Sauk, Columbin,
Dodge, Washington, Ozaukee, Maukesha, .lef-
ferson, Dane, lowa, Grant. Lafayette, tireen

flock, Walworth, Racine amt Kenosha,
Radio District No. 17 Headguarters, 2010
Federal Buildlng, Kansax Ciry,  Missouri,

Territory: States of Nebraska, Kansas, Mis-
souri and lowa, exeept the Countiex of Win-
neshick, Allamakee, Fayette, Clayton, -
chanan, Delaware, Imbugue, Linn,  Jones,
Jackson, Clinton, Cedar, Johnson, Washing-
ton, Muscatine, Scott, Lonisa. Des Moines.
Ilenry and Lee,

Radio District No, 18: 1leadquarters, 2022
Engineering Building, Chleago, 11, Tervitory:
States of Indiana, 1Minoix and the Counties
of Winneshick, Allamakee, Payette, (‘layion,

Buchanan, Delaware, Dulnque, Linn, Jones,
Jackson, Clinton. Cedar. Johnson, Washing-
ton. Museatine, Scott, Lonisa, Dres Moines,

Ienry and Lee of the 8tate of Towa: and the
Countles of Crawford, Richtand, Nauk, Co-
lumbia. Daodge, Washington, Qzaukee, Mil-
waunkee, Waukesha, Jefferson, Imne,  lowa,
Grant, Lafayette, Green Rock,  Walworth,
Racine and Keposha of the State of Wise
econsin,

Badio District Na, 19: lleadquarters,
| Pavid Stotr Building. Detroit, Mich,  Ter
tory: State of Michigatn, eXeept the northern
peninsnla and the States of Ohio, Kentueky
and West Virginia,

Radio District No. 200 Headquanrters, 314
Foderal Boilding, Buffalo, N, Y, Territory:
State of New York. exeept the Ciry of Greater
New York and the Connties of Suffolk,
san, Westehester, Rockland, T'utnam, on
Dutehess, Ulster, Sullivan, Delaware, Greehe,
Colnmbia, Abuny, and Rensselaer: the Xeate
of Pennsylvania, except the City of Thila-
delphia. and the Countiex of Ducks, Mont-
gomery, Philadelphia. Chester, Ttelaware. Lan.
caster, York, Mdams, Cumberlamd, Perry, Train-
phin.  Lebanon, Rerks. Sehuylkill,  Lehigh,
Northampton, Carbon aml Monroe,

®
OPERATING NOTES

(Continned from page GOT)
the flat black wire-wound hias
resistor,  Thisx resistor has, in some
cases, heen found to vary from 6,000 ohms
cthe correer value) to ax low ax 2000 ohins
with o consequent varviation of plate voltiges
on the LIF, ILIN, 1st-let, and Osc, tubes,
The usual veltage on these tubex is about 00
V.o Replaecing the defeetive unit with one of
correct value brimgs gratifying Yesults.

and to
hleeder

and

EDISON R-4, R-5

N UNUSUAL problem was enemmtered in

servicing an Edison IR-4, The complaint
lof a bad hum and distortion ipunediately led
me to condemn  the binsing resistor in the
|#rvidd eireuit of the pushepull AR, stape,
ITowever, a more thorough check-up proved
that the trouble was in the power trans-
former, By referring to the schemnatic dia.
wram, Fig, 3, one finds that thix mode]l has

three 25V, windings  (ilament)  namely,
RF, and 1st-AJ.: Deto: and the PO ALK,

tiliment supply,  The center-tap of the de-
foctor tithment winding is normally grounded
while the adjoining 45 AF, filament winding
is in turn gronnded threugh a series of re-
slstors,  In this particular case, these two

RADIO-CRAFT

filament windings became shorted to one an-

other, thercby depriving the 43's of their
biasing voltage, due, of course, to the nor-
mally grounded center-tap of the former.

Ninee replacement of the power transformer
was out of the question, the following remedy
was tried. The detector filament winding
ceniter-tap connection was transposed, from its
direct gronnd, to the center-tap of the 43 fila-
nient winding, thus restoring the bias volt-
age to the 45°% without inereasing the hum
level,  The radio now resumed normal opera-
tion moaech to the financial satisfaction of the
customer,
Joux LERBL,
Npitiville, luwea,

CROSLEY 42.-S

CRONSLEY 42-8 came into shop marked

“I'oor  tone, repair speaker,” At vol-
nme ecgnal to o whisper the set seunded OK,.
but when lowd enongh to reprodiues low notex
distinetly distortion was present, The speaker
was inspected for cone rattle, contact hetween
core atd veice coil, then triedd on another
set, and found OK. T tigneed the trouble to
he in the A, amplitier,  After replacing the
e, Ist AR, grid resistor owhich didn't
help the tone any)y the voltage on the A7,
tabe was gormal, The voltage clhiart of set
showed normal detector voltage 11 to 17T on
prid. and TO to X5 on plate tdue to resistanee

st andior,  An analyzer test showed 4 V,
Dhins.  AbI a Dbins resistor ot No, it
tested between 50000 and 55,000 glhuns

A0 normal), which was not making all

the difference, 1 checked throngh the resis-
tor Dbank, and all were within reasonable
limir= 2all are carbon resistorsi, [ tried

substitirting some resistors that
accurate, I otinaly obtained proper bins with
a 20000 ohm resistor, which should have
mide the voltage way ton low for good detee.
tion in that particular =ct, By chanee as 1
was pretiying ap” rhe underside, shovtening
resistor pigtails and  tenching  up  ~older
Joints, donble-checking for “cold” ones, the

I knew wire

lead to the detector biis bypass nroke, ana
the voltage went haywire again. By this tim
I was ready to throw a baby sladge at that
sct. it when I checkd the dual O-mf, nnit
bypassing  hoth  detector bias and 1st AF,
bz I found a leakawse between sectigns that
was causing all the ', Replacing the dual
bypass condenser (1 Broand rhe origing

detector bias resistor restored the tane gqnal-
ftye Two weeks Tater the sereensgrid vol
age bypass “went west” but the custamer
tinally renlized, afoar a half-honr disenssion,
that it was in no way caused by the previons
trouble,

G.E. J-100 AND J-125 RECEIVERS

N SEVERAML new 112,

Jeroe weories il

J125 wets, 1 owas driven frantic by a
tlood of aronble calls with cathode shores n
s and A8 eansing bad oo oon all st

tions similar to <tation hum, and only notie

alde when a «<tarion was tuned jn. [ found
et that the seerion of (own where  enlls
were uriginating has very high line volinge

tup to T in afternoon and enrly evening,
which eaused something to “glve”™ teo much
fnside the tubes,  The power transforihers in
these sets are wonnd o 312V, primary. and
there was 27 V. on the heaners, b opoelised
several line voltage repnlaters and installed
thiem on the affending set<, and 1heir owners
are not rithog iy neek as often as they osed
to,
Ol
1027

Ierenesox, Je.,
Blackford Yree,
Eranseille | Ind,
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Fig. 5
choke in Edison 7-R set,

Grounded R. F.
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Fig. 6
A shorted 0.5-mf. condenser in Crosley 53 (or
54) causes trouble.

EDISON MODEL 7-R
RECENTLY  servieed an Ldison 7-R re-
ceiver that was not functioning properly.

The complaint was that sigoals would ecome
in faintly and then burst through strong and
clear. The chassis wus checked and every-
thing wax found to he OK,, exeept the de-
tector plate voltage which wias nil, It was
feund that by tapping the RF, choke the
signals would come jn with u=ual strenygth,
Thix unit i~ encised (shielded)y and groumded
in this model, When this unit was replaced
with o new oune, reception hecame nmormal
againe The R choeke was grounded, thus
short-ctreuiting  the plare supply of the de-
teetor tu the ground. Nee Mg, 5.

CROSLEY MODEL 53 (or 54)

GAIN, a Crosley 53 wasg serviced.  This
chassis was checked and the grid blas-
ing resister 1 LGAO ohimsy of the 45 was found
to be smoking,  The 15 ecirenir was checked,
and the S-mf. eondenser insertsd hetween the
voice coil of the speaker aml a terminal of
the gZrid hiasing resistor was foumd to Le de-
feetive, 1t was replaced with o new one and
the sot began to function agiin, See Pig, 6,

Jasis L. Hoagp,

1045 Bddy Strect,

Proridence, R I,

CROSLEY 405—415—425-825
HEN SERVICING these machines, it is
often necessary 1o move the ehassis to

the shop and as the speaker is fastened in the
cithinet with serews it ix desitable to aveid
tiking it out.  To test a machine of this
type under operating canditions. the method
outlined below is the best that 1 lhave found,
Thix method is to nse a dunnoy ficld coil, ounte
put transforier and a magoetic speaker, Auy
good  titker choke will do in place of the
ficld  eoil. Any  convenient  output  transs
former, primary having faic matehing chore
acteristies (the secondary is net used) may
e used in the output civenit, This testing
assembly ix wired as shown in Fig, 7 amd is
momnted in oo sl box with a jack for the
speaker and two sets of leads: one set termi-
niates inoa tube hase. the other has phoune
tips soldered to the ends of the wires,

The latter set of leads are vsed on the
early models having the conventional Crosley
speaker  connections: rthat  is. pin jacks
marked BROWN, N and 1, The clremnt s as
follows: the clhioke connected dcross the
brown pin jacks, while the ends of the oute
put transformer gare connected to the N and

is

' pin jacks. A leard connects one side of
the choke to the center-tap of the trans-
(“ L.S JACK N o BROWN
| v— —w ] [
. . CHOKE
f ;‘F!-Eq-} L [ | H:.-‘/
- -
; ] r SEC (ggg?&o)
:ﬁ S o B S
| I Y
s S
wv  TRANS,
ORI g_, Y —
l\— ------
|

Fig. 7
An inexpensive and convenient *gadget™ for
testing reproducers without removing them
from the chasses,

RADIO-CRAFT for APRIL.

former. The speaker is connected from the
center-tap to either side of the primary wind-
iuge.

The later type sets use a 4-prong UXe
plug speaker connector. The choke is con-
nected across the grid and plate prongs of an
old tuhe base. as shown in Ilg. 7, while the
transformer js connected across the filament
prongs,  The center-tap in this instance is
connected  to (he grid-prong lead where it
joins the choke.  The speaker is connected
ax deseribed in the paragraph above,

in these Crosley rececivers the most com-
mon source of trouble is the veolume control.
The type used ix an old Centralab design
nxing a leather washer undet the depressor
arm; this washer cither wears out or turns
over, 'I'o repair this mnit cut a new washer
from a thick piece of leather with a harness
ptineh and trim one end to fit (he hole in the
arm. Loosen both nuis on the unit so that 1
the arm can be pushed far enough gut to
put the new slider washer in place.

Another common place to look for tronhle
in these machines is in the Dhath-tub type
tuning eondenser. When the rotor gots stuck
or tight the owner generally oils jt : the result
Is low volume or noene at all. Fo remedy this
comdition solder a pig-tail from the end of
the shafr to the frame, 1 find that it is good
practice to do this on every set that comes
in, as It ordinarily eliminates noises and in-
creases the volume,

NersoN K. GrUBBS,
Eutaw, .\labama.

FLASH!

Make your own "talking light beam"
transmitter and receiver, as de-
scribed in detail in the forthcoming
issue of RADIO-CRAFT. The author
describes an inexpensive and ingeni-
ous system that may be built up in
a short time by anyone.

STANDARD RATE CARD

CLASS A SERVICE — HOME RADIO — $1.50

General ampection ond test of set ond associated
equibmenl, lining up tuner and intermedate stoges,
cleaning ond tighteming chossis and speaker, polishing
cabinet. No matenal supphed
CLASS B SERVICE — MOME OR AUTO RADIO — $2.50

Includes afl of closs A service, Plus the replocerment
of any munor defective part, such as resistors or by-pass
condensers. Material (ncluded.
CLASS C SERVICE — HOME OR AUTO RADIO — $4.00

Includes all of closs A service, plus the replacement
of ony mojor defect:ve part, such os power trantformers,
hlv'u condensers, speaker cones and the hke. Materiol
extra

CLASS D SERVICE -—— AUTO RADIO — $6.50

Installanon of set with running boord ontenna of in
cors olready equipped with antenna. Car to be delivered
to shop ond colled for. No matenol supphed.

CLASS E SERVICE — ANTENNA INSTALLATION

-..$ 5.

Roof antenna (0 outomobiles 00
Unshielded ontenna svstem for homes . 5.00
Shielded broadcost ontenna system for homes. 10.00
Extra outlets for above, each . ................. 3 2,00
All wave doublet antenna system for homes. .. o

ANl materiol supphed with above, except pales.
CLASS F SERVICE -— SPECIAL SERVICES
PER HOUR $1.50
Includes such work a3 noise ehmination in auto sets,
1racing and remowing (nterference in home radias and
similor work. No matenal supplied.
CLASS G SERVICE — HOME RADIO
YEARLY MAINTENANCE
On ony tlass B or C job, wpon payment of $3.00
extra. o certificate will be given covering the mainten.
ance of the set for one year, Material extro.
Sl%'t‘) closs B ond C service each additional iob wilt be
A rodio will be supphied for your use while your
set 15 owoy for on extra chorge of $,50, awn.

Al Work Unconditionally
GUARANTEED FOR 90 DAYS,

If 1t’s About Redio Call

F. R. HARRIS

70 HOWARD ST. NEWARK, N. J.
MArket 3.2689

MEMBER PHILCO RADIO MANUFACTURERS SERVICE

We reproduce aboxe one Service Man's answer to
the *50c per call” racket. Fair prices on his card |
do the trick for Mr. Harris,
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WESTON
SOCKET
SELECTOR

MODEL 645, TYPE 1A

The method of Selective Analy-
sis, introduced by Weston, has
been further improved and sim-
plified. Now . .. only one socket
selector cord and plug is neces-
sary — colored special adapter
combinations provide for 6, 5, 4
and large 7-prong tubes.

Model 666 makes any analyzer
truly universal in its capacity
to analyze radio receivers. Com«
bined with the Weston Model
665 Volt-Olim-Milliammeter it
provides a method of analysis
which banishes obsolescence.
You will want full data on Mod-
el 666, type 1A. Return the con-
pon today . .. Weston Electrical
Instrument Corporation, 599 Fre-
linghuysen Ave., Newark, N. JI.

Ciry and State....._

Weston Electrical Instrument Corporation :
599 Frelinghuysen Ave., Newak, N. ], .
u

Send N"me' T — :
Bulletin -
on Weston Adddress. ]
Radio In. .
siruments. .
.

1

-
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HERE'S Something!

A high auality Midget Portable Public Address System for $59.50 list price,
tubes—but how they can push sound out of the big eight inch dynamic speaker!

High gain—low hum—natural tone reproduction—phenograph input—double button mike
—light in weight—inexpensive—everything you could ask for in a smalt portable.

IF YOU ARE A SOUND EQUIPMENT DEALER

Don't fail to write for the U.S.E.
Short-Cut Catalog, illustrating
a complete line of public ad-
dress units, and for special cir-
culars that will help you sell
prospective customers.

Midget (Inside View)

advantage.

United Sound Engineering Company

Manufacturers of Specialized Sound Equipment

2233 UNIVERSITY AVENUE

U.S.E. offers you a complete,
highly competitive line of am-
plifying equipment. Place your-
self in a position to meet com-
petition on sound installations
by demonstrating and selling
U.S.E. Whether it’s on price or
performance, you will have the

Only three

Front

SAINT PAUL, MINN.

WANTED! —

Jobbers--Mail Order Houses and Representatives
in_ail Territories

TWO FAST MOVERS

Freo Edge Cone and Voiee And—Field Colls for all
Coil Assemblies Dynamie Speakers
Wo aiso Manufaeture Various Types of

Magnetie Speakers

We can Supply and HRemedy Your Sn;aker Needs.

Speakcr Mjftrs, Since 1921
LEOTONE RADID CO., 63 Dey St.NewYerk,N.Y.

Something NEW )
for RADIO MEN .

ALPHABETICALLY INDEXED
RADIO SERVICE NOTES

We have expertly prepared 1o
ment  and  earcfully indexcd, specialisty' service noles
which give pertinent facts about sixty-five difTerent
standard reccivers. ‘This material, comeniently arranged,
enahles you to quickly select frmn your tiles, cards
which tell bow 1o cormeet intermiftent reeepiion, hum,
distortlon, osciltation, superieter e alignment, speaker
troubl, ¢Toxs oduiarion, batane . power park failures,
oot DX reception and dozens of olher common radio
faults,

Gur Consultation Lureau gives you FREE authoritative
information of all radio service problems.  In addition,
it provides for eales promational  ideax, advertising=—
eyerything to make the senicing business profltabie,

For eompleie details about these *‘Indexed Servies

Notes,”” wri oday for eircular RC-4.

CAPITOL RADID RESEARCH LABORATORIES
71 Barr Buitding Washington, D.C.

alphabietical  arrange-

[ ]
- A % B
T A S ILALRF I

CATALOG

RGAINS GQALORE FOR
DEALERAS — SERVICEMEN — ANATEURS

mportant News for Radio Men:
HANDY o it 100
SERVICE

manuaL ‘G 29°
TRY-MO RADIO GO0., Inc,

NEW YORK CITY

B CORTLANDY &T.,
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RADIO SET PRINTS
NEWSPAPER

(Continucd from page 618)

The average number of lines used at pres-
ent Is 100 per inch but. with the present ma-
chines. the number can be increaxed up to
3005 this maximum nomber of lines ks prac-
tlically never used, ax there Is at present no
call for such fine-quality reproduction.

This is simply mentioned to show how far
this art has alrendy advanced, and what has
actually been aceomplished.

A Crecent announeement by RCA states that
it is now prepared to send telegrams in fue-
ghuile all over the country. In other words,
you write in longhand a telegram in which
you can Incorporate sketehes if yon wish, and
RCA will transmit such telegrams, handwrit-
Ing, sketehes and all, at a low rate, ROCA,
however, stresses the point that, so far as Its
Fservice is coneerned. this ultra-short wave
high-speed facsimile apparntus is to he a
purely  point-to-point  propesition, open  for
publie use in the transmission of pictures,
messages, bank statements, ete,

In my present project, the only new thing
which 1 show ix the use of a double spsicm
of ink-vapor jets whieh operate shmultane-
| ously. one oncach stde of the paper sheet.
Use Is made of a doubly-modulated wave, simi-
Iar to what was u=ed twoe years ago by the
Columbia  Broadeasting System to broadeast
Doth sound aml  sight on one wavelength,
Thits method would seem perfectly feasible in
connection with the ink-vapor jet arrange-
nient ¢ but sxome further experimenting must
be done to get down te the fine points, XNo
great fechnical difficulddes, however, are fore-
seen in solving this particular point,

As far ax the owner of the et isx concerned,
the action of the printing deviee is wholly
automatic: all that he necd do ix to renew
the roll of paper onee in a while, get a0 new
air-pressire charge in the tank, and a fresh
ink battle, ‘I'be air-pressure tank ean he
tnken  to the nearest garage, wnere  com-
pressed air can he furnished : ore more likely,
Service Men of the Ffuture wilt call onee a
month and take eare of the renewals of paper,

ink amt afr bottle, Home little cleaning of
the air-lrushes  (for ink) and other details

will he taken care of by the Rervice Men who,
for a small fee, will give a monthly rontine
Ingpection to the set.

The different illustrations which [ present
are self-explanatory, and they show all the
necessary details for the interpretation of
this new art. Scveral photographs of the
1iC.A machine which is now in use have also
| been added,

RADIO-CRAFT

RAISING THE OHMMETER
RANGE

T. B. Taylor

AVING a “direct reading”

reasoned that if we could establish the
amount of curvent flowing in the ohnuneter
cirenit at its varions “ohm readings,” we
could usze a voltage-multiplying resistor, ex-
ternal to the meter, and thereby obtain a
two-nirpose neter,

Our first move toward this, was to observe
the "obm reading” marked at CENTER of
the  seale, In our particular instrument.
powered by one 1.5 V. battery, the "ohm
reading™ is 5,000 ohms.  From the above
we can determine the full-scale currvent of

ohmmeter, we

the meter by dividing the voltage, 1.5, hy
“ohm reading” 5,000 and obtain .00 Ro

far, this information tells us that our instruo-
ment ix entirely satixfactory for use ax a
“high-resistance-per-volt”  meter,  The com-
puted resistance-per-volt (5,000 ohms divided
by L5 Vor ois 85050 178 ohms,

Now, to establish the nieter current vahres
at the various “ohm readings.”  We will sie-
leet as example, an “ohm vending® of 10,000,
To this figure ADD 5,000 ohms, the value of
the resister which is placed between the meter
amd the voltage supply to Hmit the eiveunit
current to full-scale current reading or “zero”
ohm reading: the total then is 13,000 ohms,
By dividing voltage. (1.5) hy ohms. (15H.0001
the quotient is 0001-A,  (The dial “ohm
reading™ of 10,000 thug indicates the J0001-A)

For voltmeter operation. we  wislhied the
full-seale range of our voltmeter to he 4510,
The necessary externnl voltage multiplying
rexistor value was computed as  1LH0O000
ohms, abtnined by dividing desired voltage
range (4500 by FULL SCALE curreat of the
meter, CO003-A0).

The watts rating of the voltage-multiply-
Ing resistor is obtained by squaring the full-
seale current CO003 tihimex 0003) the produet

being 00000009, Thix bering multiplicd by
the value of the voltage-multiplying resistor

(1,500,000} gives (150 as the watts rating for
the resistor. A 1,300.000 ohm  rexistor of
00-W, rading or higher, would be satlsfactory.

We now want te know the voltnge being
read when the meter indicates “ohm reading”
10000 when the meter current §s computed
as Jo01-A0 Phe voltage being read is 150,
obtained by multiplying  cireuit  resistanee
(LA00000 ahims) by cirenit carrent (O001-A),

Ench “ohm reading” of the meter scale
may he enlibrated as to meter current: or.
it only one voltage range is  desired, the
“ohm readings” may be calibrated as voltage
readings,

You will note in the circutt of the ohm-

meter. one test prod is directly connhected to
micter tevminal, say Unesative” and this prod
may b used as cmegative” of voltmeter. One
emd  of the voltagze multiplying resistor  js
comuected  directly  to opposite  terminal  of
meter, which would then Iwe “positive.” 'Fhe
positive test prod of the valtineter connects
to opposite end of the resistor,

OMM METER

- 5000 OHMS v )

1.5 MEG,
450 YOLT RANGE
VOLTAGE MULTIPLYING
RESISTOR

o =——"AN

AAANY - — oy
)

5.000 Owms
4T "ZERO” Ok,
FULL SCALE .
CURRENT LIMITING
RESISTOR.
T~ LS VOLT
BATTERY

;
|

450 "0.C "VOLT RANGE
VOLTAGE TEST

+

Fig. 1
Details for revamping the ohmmeter.
APRIL, 1934
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FACTS ABOUT
DYNATRON OPERATION

(Continued from page 5I8)

one has an output meter, the R.F. oscillator
cireuit described alrendy can he used “as is.”
1f n wodulated signal is desired. the reader is
respectfully referred to an article on page
464 of the PFebruary, 1931 edition of Ramo-
CrAFT for details, The writer has a beint-fre-
gueney oscillator which primarily consists of
a dynatron escillator functioning at n fixed
frequency and a second dynatren  ogelllator
which has a variable tuning adjustment op-
erating through a narrow hand of frequencies,
Iy varying the tuning condenser the two os-
citlators are cuused to produce “heat’ notes
which are passced on to a deteetor, and through
an A.I amplifier systen to a pheno. pickup,
This deviee can produce audio  frequencies
from something ke 30 eyeles an up to about
1 ke, and Is an application of the dynatron
clrenit to the measwrement of andio-frequeney
apparatuns,  One use in partienlar to which
this apparatus ean be put—and one which is
not frequently given a thought by the Rervice
Man-——Is the subject of loudspeaker resonance
(this can be determined with the beat-fre-
gueney oscillator mentioned).

Another example of the utflity of the dyna-
tron oscillator lies in itx application to the
stndy of code telegruphy: a elreuit for this
purpose was shown in Ranig-CraFT in Novem-
hor, 14932, page 259, For tlie benetit of any
whe mny be interested in the use of the dyna-
tron as a frequeney changer in the superhet-
erodyne circuit the reader is referred to the
cirenit shown on page 676 of the May, 1931
odition of Rapio-Crarr,  As already men-
ticned, there are limitations to the applica-
tien of tite dypatron principle it vacuum tube
operation and thig is the reason for its not
having been put to moere general use, com-
mercially,  In order to function as a good
dypatron, a tube must have elements that are
clean and bright, as the secondary emission
is ordisarily at a maximum under suach con-
ditions, however, with the attendant heating
of the elements.  Therefore, a tube which
may be an excellent dynatron tube, when new,
maty not be at all satisfactory for this purpose
after it has been in use for a time. The
thinking and farsighted engincer enpxaged in
designing apparatus for sale to the publie has
not “taken up” with the dynatron, One apphe-
catjion of the dynatron, however, ax an oscilla-
tor. is in the caxe of one of the ultradyne cir-
cuits which were developed by the late RRobt.
5. Lacault and in which the dynatron was
nxed as a superheterodyne oscillator,

Owing to the fact that it was something of
a problem, in the counrse of tube operation in
geaernl, to control secondary emldssion, fube
mannfacturers have endeavored to et away
from the diffienity, as far as reasonably con-
venient, by spraying their tube elements with
carbon.  For this reason, not many of the
tnbes made today are very powd when used
in dynatron circaits, except as they may be
picked, one at a time, in the shop or habora-
tory, and tested for their individual adapta-
bitity for use in ecircuits of the type being
considered,  (Any who desire some informa-
tion pertaining to the spraying of tube cle-
ments with curbon are referred to the Reptem-
per, 1932 adition of Rapto-Crart.) The indi-
viduat SBervice Man or experimenter should
have little diflienlty in pleking out an ocea-
siomal tube for such uxe, considering the nuni-
her of tubes that pass through his hands from
time to time,  (Incidentally, it is proper to
note that the dynatron property of tube op-
eration which gives rise to a decrease in pate
enrrent with an inerease of plate voltage is
sometitnes termed “negative resistance,” That
portion of the charnctevistie curve already
stindied which reflects this feature of tube
operation s sometimes referred to as the
"negative resistanee™ portiom of the curve,
When a tube is operating under suech condi-
tions it is referred to as funetioning in the
“dynatron region,” and when making a lab-
oratory set-up for the use of a tube ns a
dynatron it is desirable to adjust the applied
voltages so that the tube is operating some-
where near the middle of the “dynatron re-
gion™),

RADIO-CRAFT APRIL,
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The Dynatron as a Detector

As a detector the dynatron has possibilities,
although this is something more or less in the
experimental  stage  at  the  preseat  time,
Studies of this subject made thus far. indi-
cate that pood reeception is possible with a
dynatron detector cirenit and for those whoe
may desive to try it out, the cirenit diasgram
shown in Fig, 8 is offered.

The grid leak type of detection does not
satisfactorily apply to dynatron detector ap-
plication, rather a bias ix best uxed in the

cirenit between the grid and the cathode or
filament, as the caxe may be, Commonty this
grid biax will e found to he some value

within the rexistance range from about 75.000
ohms to 7i-megohm, however it varies more
or less from tuhe to tulbe and ne one value
can Dbe  definitely  assigned. offhand, 1t is
pertinent  to  emphasize the faet that  this
biaxing rexixtanee valie, for any given tnbe,
is decidedly critical, A8 1 means of deter-
niining the valie for a chosen tube (after hav-
ing run a test on the tutw in order to deter.
mine definitely as to whether or net it is
adaptable to dynatron c¢ireuit requirements)
it ix sngeested that a varviable resistance be
used in determining the eritieal value of the

hins and when this has bheen determined by
experiment-—measire the resistanee value and
then substitute an acearate fixed resistance
for the variable resistor,

Tuning of a «dynatron detector cirenit is

lnrgely a matter of tuning the midget vari-
alle condenser in the aerial circuit, althougn
it ix important to have an inductanece in the
plate eirenit which is of o value correspond-
ing to the frequeney range to be received by
the detector, Otherwise the experimenter may
find himself listening to several stiations at
one time, The dynatron as a detector seems
to possess conhslderable possibilities when ap-
plied to the reception of short waves, and the
writer suggests this as a subjeet for experi-
ment by those who may he interested. It
should be kept in mind that the sensitivity
of this cirenit depends largely nupon the care-
ful manipukation of the biasing resistor, for
it nets as a control on regeneratian,

The Dynatron as an R.F. Amplifier

Most of what has heen published regarding
the dynatron cirenit heretofore has pertaived
to its applieation as an oscillntor. atthough
limited references have heen made to fts use
in  detecting and amplifying  clrenits,  The
writer has heen interested for years in prace-
tical, workable, and at the same time simple,
R.F. amplitiers.  Therefore it was qnite in
keeping  with dynatron cirenlt investigation
1o experiment with the thought in mind of
determining its atility as an R amplifier,
The efrenit employed is that of the ordinary
resistance-conpled amplitier with a lower volt-
age fmpressed npon the plate than that which
ix applied to the sxereen-grid, It should he
kept in mind at atll times that the civeuit
his a tendeney to oscillate, and resistor anit
voltage valies which will permit the cireubt
to functlon without introeducing objectionable
orcitlation must be used. The cirenit ar-
rangement of a one-stage amplitier ix shown
in Fig, o

An interesting experiment hax heen con-
ducted by connecting the oscillantor whose cir-
cuit Is indicated in Fig. 7 to the input ef a
yeeciver of the T.ILF. type. precisely s if the
tuning condensers were to be lined np. By
adjusting the oscillator condenser so as to
beat with  the receiver when the Iatter s
tuned to o glven station and at the same time
controlling oselllation by the potentiometer.
it has heen found that in certuin instances
the receiver output velume hax heen at least
doubled.  With such an  arrangement. too,
it has been noted that hroadeast stations
were heard which conld not he heard at all
without the oscillator: or at least §if they
were heard, it was not possible to geparate
them.  This applies partiealarly to stations
in the "graveyard™” division of the wavelength
allocation,  Thoughtful consideration of this
application of the cirenit being nxidered
will make it plain that provided oscillations
are properly controlled, we have in such a
cirenit an applieation of the tuned-plate, ca-
pacity-coupled amplitier,  While it may be
regarded as anstable, it has been foand that
it can he made to work nnder certain condi-

tions, and that very nnturally helps to satisfy |

aroused curiosity.
(Continued on page 627)
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I SEE IT DOES -
SELL ME A
NEW TUBE

THE TESTER SHOWS
THIS TUBE
IS VERY POOR
e

New Direct Reading Tube

Tester Simplifies lube lesting

O longer need you reassure a |
skeptical customer as to the |
worth of a tube. The position of the
meter needle on the shaded 2-color
i scale, indicates to what degree a tube
is either poor or good. When yon
|| use the Readrite 419 tester, you can
| see this for yourself.

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
|| casy. so gnick . ., that anyone can

operate it. Selling tubes is made |
|| easv! Has only two selector switches
—one for héater volts and the other
for the type of tube. No confusion.
No multiplicity of operations.

A push hutton provides two plate
current readings for determining the
conductance and worth of a tube.
The correct tube filament voltages
applied are: 114, 2, 214, 33, §, 6.3,
7.5, 126 and 25. (Comes in QOak
case.) [

"~ YOUR JOBBER |
CAN SUPPLY YOU |

[ at the dealer’s net price
of $24.00, See him today

"Readrite
Meter Works 4 ;

106 COLLEGE AVENUE
BUFFTON, OHIO

SEND COUPON FOR FACTS

1 1
| REARDRITE METER WORKS |
| 106 College Avenue |
| Buffton, Ohio |
| Gentlemen: Send me catalog on Read- |
| rite Tester No. 419 and complete line of |
I radio servieing instruments, I
] XName ....... 900000 66A0AE0000000000000 ||
} Street Address ......... 0000000000080 =
I Gty voreeeeee State ...... . |
S U Sy SIS YU (U U p— |

625



It STOOD a Test!

Brings Surprising Results
Roudh going in wintry weather—through mountains
in New York State. this 6.tube Superheterodyne
proved a mighty sturdy Auto.Radio. Hard bumps,
slippery roads. hills never
during a long steady drive.

interrupted recoption

Automatle volume controb—

Interstatlon noise suppres- AIR CELL
slon—New Pentagrl! con- SUPER
verter tube—3 tube performe- Slates New Alr
ance—hut  uses only sig ‘_‘I‘l ‘u rhet 'N_
(L/6A7 1741 1795 3774 :,9 8 "I':um: %
I/88 tubes) — Ilumlpateq [ 552 SORMANS
vernler airplane dlal— L Coat At Fm
Power lock switch—Dynamic l“;g;,"'l_l 16, 1-19
speaker—Only wires to l'-m. 1-33, 1-34%

connect—Quickly Installed—

190 10 550 meters—Use any [ —CA leensed—

Distant reception

type aerlal—Dralns only 4  Pow s
amperes—Size 8% x G4 x Im‘;‘l’c";'{"“_"_;‘%"r
6% high—Rukged—Iower- Warm:: Tome df
ful—=Selective, Cwmnplete in lont,  ®lze 9% *
one unit—{uaranteed for ““' % 8~ blgh =
one yYear—sold with genuino e J CRo =
R tibes,  dynamic et e'e.n‘i ;’l‘h
speaker. Complete.  ready '“:'Ie :“”’,g_:l‘("
to aDerate. lLwmmediate de- A e| t s= =
ilveries ess hatterles.
Net to Oealers

Servieemon $19.95
Esautiful Walnut
LCabinet 2.50

Net To Dealors $

and Servieamen 27'95

Spark plug suppressors klt

complete i .81

Send stamp for plmphlel showlnz camplete line of
AC-DC and All-Woeve Recelvers.

STATES RADIO LABS.0J voe ™™ %

*New York,

Wonld You Ring
25 Door=-Bells
for tem dollars?

Dezlers and servicemen are
earning ten dollars a day by
applying the TOBE Junior

Line Filterette to noisy
radios. A dealer in New
York City earned §$150.00
extra last month showing

apartment dwellers that line Filterette
noise can be kept out of Yynior
the radio. You buy Filterette Junior
for $1.35—sell it for $2.25—and make
a satisfied customer.

Ask your jobber or write

TOBE DEUTSCHMANN CORP.
CANTON MASSACHUSETTS

UNIVERSAL

2-Button 15.00
HandIl-M g Liat

Maximum volume, minlmum hiss,
scientifically damped.
;urnl'tum-

Truly na-
No dellcate parts to
4
lrtnamlmnz or homc mcordlnk
New catalog covers twelve models
from $5.00 up.
UNIVERSAL MICROPHONE
COMPANY, Ltd.
424 lrnn Lans
Inglewood, Calif.

U.8.A.
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HEADPHONES COMING
BACK

(Continued from paye 608

inclndes some really new and
tures is shown in the accompanying photo-
graph. A tosggle swiich for sclecting either
phone or lowd=peaker receplion i included.
Two tip Jacks are mounted in the side of this
adapter and into these the phone cord con-
nects.
the first audio or power stage (where single
tube power stige Is employedr depending upon

can stand., It replaces the tube in either of
the aforementioned tmbe sockers, and the tube

itself is hen plugged into the (op of the
adapter where a  conventional  socket 1S
mounted. A few words of precawion are
necessary at this peint, When selecting the
adapter. the type of tube it is to replace
must  be eonsidered  since the number of
| prongs on this unit must conform to the

number on the tube.

There nre, of course, other types of devices
which will permit headphone use—most of
them  being built along the lines of wafer
sockets which fit over the tube prongs, con-
fneclions heing made by eyelets through which
the prongs pas<, This type will also he found
satigfactory although  the innovations de-
seribed for the first adapter are nat inehided.

Incidentally. if any intensive listening-in
with headphones js& going ta he done, the
Hstener would do well to ohtain and use a
pair of Jightweizht phones.  Unless one hap.
pens to bhe a commercinl or amateur operator
and accustomed to wearing phones for a con-
siderable period of time, it Is surprising how
quickly the ears become fatigued.

I
®
A KNOCKABOUT TESTER

(Continued from page GO4)
For

range 1s 2083 ohms. the
6.7 ohims Is required.

To make thixs shunt correelly,
ig the procedure : seenre g 25 ohm resistor
land place the extra elip at approxtmntely
[ one-fourth the distance from one end. and ad-
just to 6,75 ohms.,  Then adjust the other
[ end so that the resistance is 2085 ohms from
one end to the other. Do not ealibrate the

20,88 ol first,  The double-pole
|¢louhln-tlnuw used must have an off
|m~1t1nn

. In the ohmmeter cirenit (see diagram) the

2,500 resistor is only used ax a limiting de-
‘1( ¢ and need not be aceurate. The variable re-
sistor compensates for high o low hatteries
from the discarding point of 2t V. to 315V,
The panel was designed to fit an easily ob-
tained card file hox. The inside dimensions
of this box are 5% x 33 x 315 ins, high,
although the height i3 not important and may
vary with different fileseard hoxes.

The diagram is very <imple. and the parts
easily obtained, There is no reason why this
kit of parts. including the meter and a drilled
and engraved pancl sbould cost over S10.00,

List of Parts

iOnc Deede 1 ma. meter with
scale ;

One drilled and enzraved bakellte panel: 513
X 0% X lg-in,;

One Lyneh 450 ahm resistor, 205 aecaracy

One Lynch 5,080 phin resistor, 2€¢

'Onc Lyneh (25-meg. resistor, 245 accuracy

One Lynch S-nieg. resistor. 20 acctiracy ;

One Lynch 2500 ohm resistor;

One Electrad 1000 ohm varialle resistor;

Ong Electrad 25 ohm resistor with extra elip.
10 W. type;

One type 762 D,P.D,T. switelr;

Reven tip Jacks.

70 ma. range,

the follnwing

section
switch

cobination

in Sound

Third Dimension

If you think you have heard the ultimate
in sound realism, read aobout the latest
Bell Labs. system in the forthcoming issue

of RADIO-CRAFT.
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(stinet fea- |

This unir ean be employed in either |

the amouut of volume the listener desires or |

l
I

accuraecy ;|

MODERNIZE

Your Analyzer

Why be handicapped with an gneient analyzer when (n
two hours you ean easily modernizs it with one of thess
Directions and

kits and a pair of eomposite sockets!
diagrams ineluded with all outfite

B1-COLOR RING
INSTANTLY LOCATES
LARGE PRONGS

iy

975DSA 9770SA

S07WLCAP Bmall 7 prong Lateh Fock Analyzer
Plug, §-wire Cable. Plug and Socket as shown s%l:&

l.OCKING
STUD
184 DIA~
FITSALL
SOCKETS

974DSA  975DSA

above 00000060000000080600050000000008080
974DSA  Latch 7 to 4 prong Adapter . . L2%
975D08A Latch 7 to [ prong Adapter . ]
976DSA  Lsteh 7 to 6 nrond AdADLEr .....eee. §.28
97708A  Latch 7 to 7 prong large Adapter .... 1.2%

Hers I3 the sot for thsse whe

want the lowest pessible eost.
u Does not have means for locking
the adapters to the plud but Is
| serviceable In every way, the
wired sdaplers having the neres-
ired ad having th
sary  small  bsss for  ftiing
i chielded sockets. C. Q. stud
i supplied.
| 9I17P 7-prong Plain-Type _List
Analyzer Plug ........ $ .40
974w T to 4-prong Wired
1| gree Adapter .............. .58
mv 9T5W T to 5-prong Wired
Adapter  ......ii00000. B3
9T6W 7 v.o 6-prong Wired
Adapter .o..viaeieera. .53
8TTWA T to 7A-pmnl
"“, Adaplor soviiisieiiann .33
e s TP KIT complete ‘a8

BhOWR .cveevenrsscacss $3.40

NEW TEMS List

8:Wire Analyzer Cable...... 8§ .01t

456 4:5-6-Hole ‘oD, Socket .50 ea.

+50 o2,

.50 aa.

867 5- 50 en

988S 3-prong I'lug (see abovel .50 ea

4388 8-hole Socket (see sbove) .35 e
670SA € to Sm. 7 Latch

....... 1.25 o,

2.50 ea.

1.00 e

3.50 »a.

Ad.wler

NEwW TEST AOCESSOMES
NEW! A TE SYSTEMA-
TIZED L!NE OF IMPROVED Tip
Jacks, Connecters and Plugs, Expand-
= ing Pressure Plugs. Jacks and Connec-
AS tors. Extension and Junction Connec-
Qnu, Tut Probs, Universal Terminal Sockets. ete.
New Molded Handles In three slyle~: Suall Space.
side Contact and Lonx of Short Testing, all inter-
changeable with the pointed Ihaml Tiys xpanding
Pressure Plugs and  Slher Plied  Needle Lroint
s wltih 1 nler-al T(‘llllln"l‘- for suldering. bi
and tapeoff connect
l\\rn:- fnr‘lll,\ rl"l Aecessorkes Bulletin Tisting and
fe-cribing these new ltems. Al « Now nLy
be t-ed to make up test panels, puint- lo peint testers,
experimental and lest benches, elc.
HERE'S THE DATA YOU WANT
Send two 3¢ stamus for new Book-
Tet showlng itlustrated tube secket
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 plaee of old types. In-
clude catalog pages of all kinds of
sockets, speaker plugs. connectors,

flo

wound aml unwound coll forms
coil winding data, S.W receiver

. references, ete.
Sorvicemen's Diseount 35%
On orders amounting to $10.00 List. . 40%

ALDEN PRODUCTS CO.
Dept. R-4. 715 Center St,
BROCKTON. MASS.

e

HEADQUARTERS fDr
PUBLICADDRESS AMPLIFIERs

COAST TO COAST RADIO CORP.
MW TORK, MY,/
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DYNATRON OPERATION

Continued from page 625)

Dynatron A.F, Amplification

The dynatron circuit. reslstance-coupled,
will function as an A.F, ampliier with very
eatisfactory results,  Ruch a circnit was
#hown on page 560 of the Marel, 1031 edi-
tion of Rap1o-Crarr, in an article by Mr,
C. 11 W, Nason, The writer has used a simi-
lar amplifier for some time past. with a type
47 tube connected as a triode. instead of the
45 output tube suggested by Mr. Nason, The
hook-up employed, using the 47 output tube,
is shown in Fig, 10, «The substitution of
one type of tube for another offers thounght
for muclh very interesting =tudy, particularly
in the matter of substituting new types of
tubex for older onex, For a discussion per-
taining to the application of the pentode as a
triode see Rap1o-Cnrarr, July, 1932, page 42).

Other Uses of the Dynatron Circuit

In addition to the applications of the type
of cirenit nnder consideration in this article
there are others that are in more or less com-
men use,  Of these uses perhaps ene of the
best known, and least used, is the use of the
dynatron cireuit in the various apphleations
of the vacuum tube voltmeter, Such a cir-
cuit has Leen considered in the following is-
sues of Hamo-Unarr: April. 18932, po G614
November., 1032, po 2850 and March, 143,
p. 545, Another application of the civenit 1s
possible in the case of a radiophone trans-
mitter, althongh this appleation has never
received very much favorable consideration on
the part of those, particularly amateurs, who
might bhe the ones to profit by it in the way
of paining experience and practice in its ap-
plications,

The writer has constructed an experimental
substitute for the common doorbell by ar-
ranging an oscillator so that when the push-
button is depressed a musical note is emitted
Iy a single headphone connected in series
with the plate indnetance,  This coil by the
way, is tuned with a fixed condenser and the
audible outpnt ix somiewhat musleal in tone.
The drenit is essentially the same as that
shown in Mr. Pollack's artiele, in Fig, 1. on
page 464 of the February, 1M1 jssue of
Ramo-'rnarr, with the additlton of the push-
Imtton which is in series with the filament-
heating hattery.

The use of the dynatren circuit in fre.
guencey meter constriuction has not heen di-
rectly referred to heretofore in this article,
Hoawever, sneh an applieation of the cireuit
is possible and convenient,  The cansteuetion
of sueh a deviee = very similar to that in-
volved in moking an oscillator for Iahoratory
or service work, n fact the same device may
be nsed for either puwrpese with but slight
chinges,  In one case, the instrument emits
a signal at a pre-determined frequency, while
in the other it is used to determine the fres
queney of a signal generated by some other
sulrce.

Conclusions

From what is known of the dynatron efr.
cuit at the present time, it may be said that
the principle involved is one that i readily
workable amd requires a minimum of appa-
ratus, A\s pointed out, the subjeet of secon-
dary omission is one for stndy and owing to
the difliculty  involved in controlling  sueh
emission the tube manufacturers have heen
treating their tnbe elements with carban for
some time past. as it has been found by most
manufacturers of tubes to their regret, that
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Fig. 10
A dynatron A. F. amplifier.
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the nepative “shielding™ effeet resulting from
the use of bright tube elements caused more
or less difficulty in the functioning of tubes in
the usual run of receiver circuits, From this
it may be inferred that the dynatron eircuit
is not likely to tind much application in com-
mercial recelvers for some time to come
This, however, need not deter the student and
experimentally inclined Service Man from in-
vestigating the merits of so simple, useful
and practlcal a circuit, 'There need he lttle
hesitancy on the part of the experimenter as
to the avallahility of an oceaxional tube with
which to conduct such an investigation. Most
of the type [4. 22, 24, 32, 35, o1 and 8GH
(the latter lheing a low power, screen-grid
transmitting tube of 123% W, rating), and
gome 2A5 tubes, will function in dynatron
circuits very satisfactorily. It must he kept
in mind that tubes employed in dynatron eirv-
cuits, becauxe of the varying eonditlons sur-
rounding the subject of sccondary cemissjon,
will pot act uniformly when one ix comparel
with another of similar type.  Neither will a
given tube necossarily function under o given
sct of conditlons throughout its normal life,
This, however, should have little hearing on
such uses as the amateur. experimenter, stu-
dent or Service Man is Hkely to subjeet the
tnbe to. That the dynatron cirenit is pos-
sessed of mueh merit is without question.
That it has its Mmitations is also true, How-
ever, the man who makes a study of it need
not feel that hix time is being wasted and it
should he remembered that he may find him-
sclf well rewarded throngh the acquisition of
useful information,

An investigation of the properties of the
dynatron cireuit should not be regarded as
conmplete without reference to some  good
works pertaining to the subjeet of tubes o
general, together with their applications.
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BATTERY SET
OF HIGH SENSITIVITY

In the forthcoming May issue of
RADIO-CRAFT will appear com-
plete construction details of a bat-
tery set of extreme sensitivity, You
have been waiting a long time for a
good set design, using the new bat-
tery tubes—now, here it isl
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SHORT-CUTS

to Profitable Servicing!

SYLVANIA HANDBOOK
TELLS PRACTICAL WAYS
TO FIND AND REPAIR

TROUBLES QUICKLY!

You’ve never had a chance like
this to get the straight dope on how
other good service men solve tough
problems!

Sylvania’s 64-page booklet *“Service
Hints” gives you the best from thou-
sands of practical methods that have
been sent to us. Helpful tips on ser-
vicing 43 popular makes of radios ...
on more than 200 different models!
Also, useful formulas and complete
Interchangeable Tube Chart.

Mail the coupon today and get your
copy promptly. We’ll put your name
on the mailing list for our FREE
monthly “Service Bulletin,” too. It
gives additional tips and news of the
industry.

HYGRADE SYLVANIA CORP.

Makers of
SYLVANIA TUBES HYGRADE LAMPS
ELECTRONIC DEVICES
Factories
ST. MARYS, PA.
CLIFTON, N, J.

EMPORIUM, PA.
SALEM, MASS.

© I 8. Corp., 1934

THE SET-TESTED RADIO TUSE
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HYGRADE SYLVANIA CORPORATION B-9

Emporium, Penna. !

Pleare send me your free hooklet *‘Service |
Iints” and your {ree monthly Service Bulletin, |
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BIG DISCOUNTS

TREMENDOUS SAVINGS!

Get Our Monthly Bargain Bulletin

FREE

IT’S CHOCK-FULL OF
BARGAINS FOR YOU

You can’t afford to be without
this book. It offers marvelous
buys in Radio Sets, Long and Short
Wave Apparatus, Servicemen’s
Repair and Replacement Parts,
Electrical Goods, Sporting Goods
—hundreds of miscellaneous
bargains.

Be among the firat to have the pick of
great bargains. Latest issue just out,
Act quick, Send coupon and receive your
copy by return mail

RADIO CIRCULAR €O, INC.

225 Varick Street

New York, N. Y. Dept. RC-434
Please send me free of charge and withe-
ont obllgution, your latest cataloeg.

NANle L oiieeiiearrrrrrereisnrstssssnnnnes

Address
City

D N S L TR TPy

00000 0000000600000 ENE

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 as
well as old Stewart-Warner circuits will show
you the easy way to service Stewart Warner
radio sets. Service 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 - Chioagc

Tl Meters

No. 1167 Free Point Set Analyzer
Our Net Price $24.50

No. 1179 Perpetual Tester . $33.98

Call or

We carry the complete line.
write for descriptive bulletin,

EED

45D VESEY STREET

New York, N. Y.

S-HSATHIIHAL!
110 VOLTS AC FOR AUTOS

MNEW!

The new AUTONATOR generates 110 Volt A.C. Cur-
rent in motor cars, seroplanes and from all types of

engines and motors, direct from fan belt. Costs
nothing to operats. No sersice—no brushes, collector
rings, commutalor or wirs wound armature, Ideal
tor operating PORTARBLE Sound Fauipment, A.C.
Radio Sets, Neon Rigns. Electric Lights. Search-
lights, Send for complete details,
AUTONATOR LABORATORIES, tNC,

8440 South Chicago Ave. Dept. A Chicago, tI,

{ bo gowd poliey
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A NEW METHOD FOR
AUTO-NOISE
ELIMINATION

(Continuecd from paye GD))

factor wonld ecertainly never he unsed.,  And,
here we flnd  the proof of the pudding”
sinee, surprising as it may seem to o a great
many. no form of suppr r device iy ever
cmployed for eliminating ignition noise from
aireraft radio reception,  Instead the simple
method of complete shielding of all high- and
Jlow+tension cables and shielded spark plugs
i< emiployed, At alse, strange as it may
seem to aute-radio installers, this procedure
warks ot quite sarisfactorily and Is all that
neeessary oo eliminate  the  interferencee,
Again the ingtaller is referred to the Bulek

is

txpe of installation where no spark plug
SOppressors e necessary due to the complete
seclusion and  shielding of the plugs by a

metal plate that eneloses then, as proof that
thiz precedmre will work out just as well in
auto radlo practice,

Airplane System

In airplane work a shiclded plug such as
that shown in Fig. A is genervally employed,
There nre, of course. some variations in the
design of this unit ag mude by varions manu-
facturers, but substantially the principle of
completely enclosing or shielling the plug and
cable leading to it is incorporated in all of
them. In airplane work the shielded izgnition
cablegs are nuide up complete for the various
types of motors that are gencrally employed
for plane use, However, the Packard Dlee-
teic Corp, mukes up n form of woven metal
shielding that =lps over the ecables of non-

standard installations,  Unfortunately, there
are no aatomotive eqaipment mannfacturers
that supply a shiclded plng for antomoeblle

use,  This is probably due to the fact that
while plng sizes are pretty well standardized
in alrplune motors to a4 very few types, in
automobiles there ave well over fifty types
and «izes,  However, when, and if there is
ever a demand for an auto ply of this type.
it is safe to assume that the manufacturers
wlit respond by bringing sueh units on the
market,

A New ldea
Meanwhile a snggested substitte, in the

form of a wrinkle, 15 shown in Mg, 13, A
coil or tube shielit of the requived height is
adaptable for this purpese,  If a eoil can s
used, the hottom should have a hole dritled
equal in size to the disnmetor of the threaded
portion of the plhig, The plug is then ine
sertet into the shield with the threaded area
protrwding  throngh  the opening that  was
drilled for it. It can then be inserted into
its respective eylinder amd by means of a
spark  phng socket wrench  serewed  down
tightly <o that the shonlder of the plug locks
the  shicld  against the exlinder head and
automatically grounds f, TE wonld, of eourse,
to first scrape the metal area
acainst  which the shield would coniact to
in=ure a g gronnd connection,  The cover
of this can must also he drilled to permit
the eable leading to the plug to go through
it.  The shiclted loom or hraid that tits over
the spark plug cable must be goldered to this
cover and should cover the eable to the point
where it reaches the tubing ov housing above
the exlinder hewd, At this point all shielaea
cable shauld he bonded and gronnded, Where

the wires Ieave the hensing amd go to the
distrilmtor head, the procedure of shielding

each Individual cable should be continued, X
clearance of approximately 1%-in, nnist exist
between the distributor head terminals nd
the shiclded lomu or braid, otherwise there
will he a flushover discharge cansed by the
high vottage from the terminal to shicld (which
is equivatent to graund), and whiclh would
prevent the motor from fuanetioning properly.
Similarty, the highetension lead from  the
spark coit to the center terminat of (he dis-
tributor mmitst be shielded with the same pre-
cantions, ag mentioned previousty, in mind,
The  regular procedure of honding and
grounding all eableg, oil or gas line pipes,
or any othier nietal tubing which may come
through the “fireboard" (that is the wall
which separates the motor compartment from
| the instrument-board space) should be per.
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formed or elge there might be some interfer.
ence ridiated by these llnes due to stray RIS,
currents that the shiclding does not take
care of,
Additional Shielding

Low-tension wires in the motor compart.
ment, particularly the one leadlng to tne
breaker peints, should qlse bhe shielded if come
pletely satisfactory results are desired,  Re-
member to gronnd all shielding, preferably to
a heavy metal braid that is holted to some
portion of the girder constrnetion supporting
the body of the enr and which i3 brought
up to the motor and secured there. This is
to insure i better motor ground, especially
desired where the motor is mounted on rub-
ber  blocks  fo minimize  vibration, Even
though the meoetor will be found to bhe
grounded in a ease of this sort hecanse of
the bolls which hold it down, it should be
considersd that the motor will rock when it

is running or when it Is soddenly accelers
ated, eansimz an imperfeet ground  contact

dite to the fact that the holts are not “taken
up™ tightly so that this rockimgs or vibration
eould be taken care of by the rubber blocks.

®
A NEW "LIGHT METER™

SRIGIT LIGIHT METER for measurhig
light intensities and making illumination
SUPYVOys amonneed by the Westinghouse
Fleetrie and Munufacturing Company,  Onty
a few seconds are nesded to check lighting
conditlons at any  point, since the ddial is
marked in foot-candles  with zones denoting
the  mintmnm  amount  of light peeded for
specitic types of waork,
The foillowing are among  useful
tions of the “‘right light meter:
(1) Checking incensities on dull days when

I

applica-

natnral light fails:

(21 Checking  the  efficiency  of artificial
lighting installations;

3 Indieating when higher candle power
Inmps are required or when tixtures need
cleaning :

41 Sarveyiug the condition of walls and

ceilings which
of Hgzht

(¢ Determining  1he  etlicieney  of  lamps
which may be of old design or worn ont and
in need of replacement ;

The new foot-candle meter embodies many
nnusial features, 1t uses the new Westing
howse Photox coll, a recently developed cop-
per-oxide  photo-voltale coll, which ehanges
light directly to eclectric eurrent withoat any
auxilinvy  clectrieal supply,

may prevent proper reflection

Public Address
NOW

the money-making field

11 wly indepwwdent mapufacturer of com-
plete saltits from

THE MICROPHONE TO THE HORN

A few of the itenis we mahufacture are as
follows

Carbon, Condenser and Velocity Micro-
phones; Microphone Stands: Mixers: Pre-
Amplifiers; Amplifiers, Hi-Gain, etc.;: Portable
Outfits; Matching Transformers; Field Coils
and Chokes; Power Transformers: Field Ex-
;:I:ers; Rectifying Units and Voltage Regu-
ators.

“BF"
MICROPHONE
2 - Button, Heavy

i Duty, Chromium
| Plated Mierophones,
y] samilar in appear-
| ance and Perform-
| ance to Mikes list
‘g at §25.00
Money refunded if
not satisfactory,

Frice $4.95

PRICE
Send 3¢ stamp for our new 1934 Cotologue

Radio and Amplifier Laboratories
260 EAST 137th STREET NEW YORK, N. Y.
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e of One

or More of These
Popular Short Wave Books

Here's money put right intn sour pocket—hero’s o fav.
Ing you never gave a thought to.  You get sbiolutely
FRIE any one or more of the tegular 25e¢ gnd 50¢ short
wave hooks with @ year's subscription to SHORT WAVE
CRAME, the Radio Experimenter’'s Magazine, A one
year's suhccription brings you one fifty cent book or iwo
twenty-five cent books; a two-Year subscription brings
you two fifty cent books and any one twenty-flve cedt
book. Decids NOW what books are most necesssry to
you—then send us Your subscription by return masil
The books will be sent to you immediately.

On All

Newsstands 4.Color Cover

*? x 12” In Size
QOver 200 1llustrations

Osraate

HORTWAVE

iy

lo=
8 ||

Na 1 No. 8
80e 250

Tms popular short-wave magazine interests the great
army of “hams.”” broadeast listeners, and general
radioc students who are interested in erperimental as
well as sciemtific angles of short wave development and
application, In earh menthly issue appears the largest
and most correet shart-wave station eall Dist. end im-
portant eonstruction articles on feccivers and transmit-
ters, Including “*pleturized™ diagrams easily understood
by snyone. 8 big feature “‘erlglnated’* by SHORT WAVE
CRAFT. You'll also find the latest news shout short-
wave Dhysics. micro- and Ultra-short waves and other
spplications of this newest branch of radio.

Many Short Wave Sets to Build

Many excellent short-ware gets with complete construe-
tion detalls with °'picture’’ diagrams, are found in every
{s.ue—these sets vary from simple one- and two-tube
sete 10 those of more advanced design, five and eight
tubes.

No. 2
S0c

No. &
250

HIGH-FREQUENCY
ADJUSTMENTS IN RADIO
RECEIVERS

(Continucd from page 612)

8. Set the receiver to around 1,400 ke,
using a station or osecillator signal as before
and completely readjust all trimmers just as
for items & and 4 above.

If no reudjustment is required at either
1000 or 1.400 ke ne further attention need
be given the set as far as alignment of the
tuned stages is concerned, 11 considerable,
or even apprecinble adjustment is necessary,
on cither 1000 or 1,400 ke. further work
must be done as it naturally follows that re
adjustinent at one dial setting will mean mal-
adjustment at another. Nothing can be done
ahout this condition unless the condenser is
provided withh "alignment leaves.”  “Ihese are
formed by slotting the onter rotor plategs on
onc or both ends of cach comdenser in several
places to form fan shaped segments. This ar-
rangement provides a means of changing the
capacity over one particular band  (ursnally
100 keod without disturbinge it at any other
Band.  In some receivers thumb serews are
provided to bend these leaves toward or away
from the outside stator plate.  In others they
must be bent ecither way by pressure of the
tinger or by use of an insulating rod.

The following is the corrvet procedure for
bending these leaves :

1. When yon tfind that the trimmers must
bhe rendjusted at 1000 and 1500 Ke, set the
main dial te around 1000 ke, and adjust the
trimmers as acenritely as possible for peak
response as hefore, |

2. Now resct the dial to 600 ke, and read- |
Just for maximum responst by bending theI
leaves toward or away from the stntors as
neeessiry, At Gk ke, the plates will be
almost fully in mesh nund those leaves which |
will come out first (the largest ones) when
the condensers are rotated should he :uljustedr
{first to a mnximnm awount. If bending one |
| is insuflicient. start the next smallest ome, |
and so on until peak response is artained, |

3. et the tuning dial now to 1.400 ke,
and bend baves (those still in mesh onlyi
until corteet maxinmm response and correct
alignment are attained.

Tracking Adjustment for Super-
heterodyne Receivers
In a superheterodyne, the oscillator fre-
queney is sot above the signal frequency and |

must stay as nearly as possible the same
number of Kiloeyeles above the signal fre-

queney for every setting of the tuning dial
The difference hetween the oscillator and =ig-
nat frequencies, of course, is the intermediate
frequeney and, for example, if the dial is set
ta 1000 Ke, for a receiver having an [LF, of
175 ke, the oxeillator controlled by the same
dinl must e adjusted to function at 1,1%5
ke, (1000 plus 175 ke, If the dial is set
to 1,400 ke, subsoquently the oscillator must |
function at 1,400 plus 175 or 1.075 ke, for
proper veception,

Wheat the other sections of the reeciver are
correctly adjusted. all tracking adjustments
are made in the oseillator grid eivenit. For
thix purpoese there are three applications of a
single basice eirenit shown in Figs, 274, 21

Big Silver Trophy FREE! and 2, |
Recently (naugurated by Mr. Huaro Gernshack, Fditor. Carefully note that in the oseillator ;.!rldl
was the ‘‘Short Wave Seout Contest. To the Short= | aipcnite shown. the main “gang” tuning con-

Wave “'fan’* who has logged and obtained serifieation of
the largest number of short-wave sitatlons from all over
the world, during one month, will be awarded 3 magnifi-
cent silver Short Wave Scout Trophy.

Mail This Coupon Today!

SHORT WAVE CRAFT, Dept. RC.424
96-98 Park Place, New York. N. Y.
Gentlemen: Enclosed vou will find my remittance for s
subseription te SIIORT WAVE CRAFT for
[ ] One Yesr @ $2.50 (Canadian and foreion $3.00)
[ ] Two Years @ $5.00 (Canadian and foreton $6.00)
Bend me FREE booka which are circled below.
1 3 [ ] 4
Name

erserasssnceccace P P TR T PRRT Y Y T Y YN

Address PR T YYY Y |

« csttertecibodecsacen

CItY ieieecienvassoanccassssscasaasesBiBte (ocvaiianeee

(Mend remittance §n check or money order. Rogliater lel
w7 1f 1t contains eash or unused U. M. Postage Stampe)
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denser fx €1 having n shunt “gnrg’” tuning
condengser 2 of 1/5 to 1/8 its value and an
adjustable condenser €3 in series with the
combination, having a value usnntly somewhat
zrenter than that of C1. This valie must he
g0 large—the amoeunt of its variation need
be =0 small—that often it i< snlit into a
fixeed seetion C4 and a variable seetion C3 as
in Fig, 2C,

Adjustment of €2 and 3 may be doene cor-
rectly as folows:

1, Kot receiver dial at 1.400 ke, and feed
an oscillator signal or a station signal in the
inpnt {(autenna and ground posts) nnd adjust
condensers ‘2 for maximum output signal
This way be done with an output meter. The
manner of connecting this device will vary
with the particular receiver make and model,

2 Now set receiver dial to 600 ke. and
adinst C3 for maximum. Condenser €2 should
| wot bLe readjusted at 600 k. because it will
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No. 1179 Free-Point Test Set

NOW you can carry a complete
and compact laboratory with you and
solve any testing problem . . . without
having to guess what the trouble may

he. This new Triplett portable lab-
oratory, No. 1179, consists of three
units: 1150 Osciltator, 1125 Volt-
Ohm-Milliammmeter, and the 1166
Free-Point Auxiliary Set Tester.

No. 1150 is a well designed, completely
shielded oscillator. A switch permits gen-
erating either a stabilized modulated or un-
modulated signal of constant level. Ex-
tremely accurate scale divisions cover {rac-
tional frequencies from 110 to 1600-K.C.,
on the individually hand-made chart. This
method gives an extreme accuracy that can-
not be secured in any other way.

No. 1125 contains a direct reading Ohm-
meter. Qutput nieter, A.C.-D.C. Voltmeter
and Milliainmeter. Complete with 16 dif-
ferent scale readings. All readings are
controlled by a selector switch. It lends
itself admirably to point to point continuity
testing for set analysis and general testing.

The Free-Point Auxiliary Set Tester,
No. 1166, is universal. flexible and designed
to overcome ohsolescence. Four sockets
take care of all present day tubes.

YOUR JOBBER CAN SUPPLY YOU
... at the dealer’s net price of $34.67
See him today.

THE TRIPLETT ELECTRICAL
INSTRUMENT CO.

45 Main Street Bluffton, Ohio

Send Coupon for Facts

o . s (ot Gt e s e s s e S e S S . G
Triplett Electrical Instrument Co., IR
45 Main Street, Bluffton, Ohio

|
|
| Gentlemen: Fnel
l
1

i+

Send me catslog on Triplett Tester 117;-.“. o
snd complete line of radlo servicing instruments,

NEMO ciocrereccsecsecasipssassastateasresearnsses
|

I Street AQATESs ...c.criccisscsecaarscsssctantssonons

| (o137 coooooooonsas 00GO00D oo BUBl0icctcaticnannines
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Train Now /or New

Get Into a Line

Where There's % | Analyzer&
Action—Every Day— { Resistance
Tester—

And a Payday Every | Latest

- B Design—
Week—You Be the Boss! ouas
Right now white hundreds are| Without
looking  for work where ther| Extra Cost
isn’t any, the radin service fleld

can use trained men.  With the
proper traming and the necessary
equipment, you can etiter this field and make a comfortable
Myving.,  We include with oor cource this modern set ana-
Jyzer and trouble ghooter witheut any extra charge, This
plece of equipient has proved to be a valuable help te
our members. After a brief Derlud of lraining. you cam
take the set analyzer out on sernvire calls and really com-
pete with *old tmers”"  We show vod how to wire
short-wave recelvers—analyze and repair all 1ypes of
racio sets—aml wany other profitable jobe can be yours.
Teaching you this Interesting work is our busine.s and we
have provided onrselves with every facillty to help you
learn quickly yet thoronghly, 1f you pos<ess average tn-
teillgence and the desire to make real progress on your
own merlts. you will be Intercsted.

ACT NOW—MAIL COUPON

Btart thls very minute! Send for full details of our plan
and free booklet that exDlatns how easlly you can now
eash In on radlo auickly. Don't put it off!  Write to-
day. SEND NOW!

r

RADIO TRAINING ASSN. of AMERICA
| Dept. RCR-4. 4513 Ravenswoed Ave.. Chisage, 1l |
Gentlemen: Send e details of your Enrollment Plsn I
and informatlon on how to learns to make real money
In radlo guick.

I Name

Address

THE NEW

odel E 36

TUBE TESTER

Read these excellent features
which give complete details
rbout the new Model 36 Tube
Tester.
(1) Direct Reading.

(2) Mutual conductance test.
(3) Line voltage regutation
both Plate and Filament
on separate A.C. meter,
No obsolescence due to
new 36 point, 6 pole
rotary switch—Provisions
for new sotkets.
Complate short test of
all elements. Diode test-
cathode leakage test,
Rapid and accurate.
Filament voltage rang®
for all tubes.

Portable. handsome
leatherette covered case.

DEALERS NET PRICE

-

(€}

(5

-

(6)
(&)

(8

-

837.50

Sold on 10 day trial or money refunded.
Circular on request.

L & L ELECTRIC COMPANY

Dept. 7-A
336 MADISON AVE. MEMPHIS, TENN.

Get !

he finest

RESISTORS
SUPPRESSORS
CONDEMNSERS

| (‘frmﬁmﬂmdir'n_;_' I]

LK

AL o o
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1 (Contivued from page G04)

have practically no effect. The same may he
said for readjustment of Cq at 1,400 ke.

If yon do not obtain the corrveet re-
sponse between 800 and 1.400 ke, the trim-
minz adjustment must be repeated.

Oscillator Feed-Back Adjustment

In Fig, 2. condenser ¢ ix for the purpuse
of regulating the oscillntor,  In some cases
the oscilintor tube will grow less and less
efficlent with use, tinally stopping oscillation.
When a new tuhe is replaced adjustment must
be made according to its particular sensiiiv-

@
3.

ity. “TI'v adjust this condenser proceed as fol-
lows:

1. Tune the receiver dial to a station
arcund GoU ke, and turn set serew of U
coeunter-clockwise until the set goes “lloud."l
Turn in o clockwise direetlon until station

again comes in and add one or two additienal
furng, If the =et operates for any setting of
this capacity it should be adjusted at a mini-
mum  position.  The volume control of the
receiver should be full.on during adjustment.

I.F. Stage Alignment
Fach intermediate stage in a superhetero-

dyne having tuning facllitics muost be ad-
Justied for a definite frequeney response,  This
is the intermediate fregneney,  From 2 to X

mljnstments may be pecessary depending on
1l design, Procedure for correct adjustnuent
follows :

1. Conneet the ontpnt of an escillator to

eally
Relax

After. o busy day or a long

the plate terminnl of the ist-detector socket
(the tube belng removed) and to ground, If
the oscillator output has no series capacity,
ane shonld he used to aveid Do I the oseil
lator is maodolated elther an outpit metey nrl

| the speaker may be nxed for indicating re-
sponse but if the oscillator i unmaolulated |

a 2nd-detector plate meter is advised, A
| ttmlnzg meter provided where ANV, s nsed
i< =sultable alse, and if AV, s used with no
tuning indientor. a plate milliammeter should
e u=idd andd tuned for minimum plate current,

20 Xtarting with the #rid circunit of the
Mnd-detector, turn the adjusting  screw  far

maximum  response, amd proeeed toward the
1st-detector,  13eth plate and grid eireuit are
u~ually tuned and regquire adjustment.

| ®
* COMBINATION
AMPLIFIER-TUNER

conneets the plate 172 of the second triode to
the special push-pnll inpmi elass A prime
transformer. T2,

As the tuner velume control, RE7. i pro-
vided with its own on-off switeh, the phono.-
microphone  preamplitier and  the tuner may
he operated sinmltaneonsly or independently
from each other. permitting mixing and fadl-
ing from one type of program te another, or
permitting a radin program for instianes to be
nsed s A musical background for the miero-
pltone program,

A tone and mie
18, is plaeed e
is therefore effective on both the
the  phonec-microplone  muaptifier, It is
equipped with a master “ON™ and “OFF”
power switeh, ‘The three eontrols and switches
thus eonstitnte a very simple hut complete

rophone feed-hack control,
<= the power amplilier aud
radio and

motor trip, you crave the
comforts that The American
and The Annex afford. Good
sooms with bath, circulating
ice water, telephones and ol
modern conveniences. Beds
that assure restful sleep.
Here you can redlly relax
when you visit St. Louis.

Rates from $1.50 single $2 double

S
o WU pniay

and eticient .V control board.
A DAY

I‘ 10¢ BUYS A NEW

REMINGTON

PORTABLE TYPEWRITER
Special 7-Day Free Trial Offer

Think of it! You can buy a new standard Rem-

ington Portable Typewriter for but 10c a day.
Standard keyhoard. Small and capital letters.
Beautiful finish. Carrying case included free.
| Exceptional money-making oppor-

tunities. Write today. Say: Please

| teill me how can get a new

Remington Portable typewriter
on your special T-day free
trial offer for hut 10¢ a day.
Remington Rand Inc., Dept.
i RC-9, Butfalo, N. Y.

RADI

THE MAGAZINE OF SEX SCIENCE
SEXOLOGY, foremost vducational sex magazine. ts
written in slmple language and can be read by

every member of the (amily. It is instructive. en-
lighteninz—not a risuue book—contains no jargom.
Devoted 10 Nelence of Health Hygiene

Contains 25 Important articles on Sex Sclence, €8
Pages, with attractive two-color cover. IHere are 3
few of the more impartant ariicles: Editorial—Truth
in Sex Literature; Chastity Belts (illustrated): Sex
“inversion’; Superstitions About Virginity; Fre-
queney of Sex Diseases; Double Pregnancy in Double
Womb (iMustrated): Cure of Syphilis Slow: Sex
Knowledge for Children: Abnormalities of Female
Breast (illustrated): Venereal Disease Prevention
(illustrated) : Continuous Menstruations: All About
Your Glands (illustrated): Giants Are Impotent: The
Menopause: The Message of the Urine (illustrated);
Sex and Paln: Questions and Answers: Ssienific Sex
Notes: Book Review.

Get a copy of SEXOLOGY on any hewsstend. or,
1f ¥our dealer cannot supply You. send 25¢ In stamps
tor a cony of the current lasus.

SEXOLOGY 23R Wast Breadway WNew York, N, Y.
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The Power Amplifier and Power Pack |

The power amplifier consists of four 43|
tthes grouped in push-pull parallel fashion,
The relatively large bias voltage is obtained
partially from the cathode resistor, 114, and
partlally from the speaker field eurrent, which
has to tlow through the same resistor in order
to complete its cireunit, At this higher bias
the tubes are operated in elass A prime cir-
cuit, and it becomes imperative to employ a
lurge bypass condenser (10 mf, 33 volts, CT)
in order to obtain the maximom undistorted
audio output power of 715 W, The resultant
tone and qguallty has seldom heen attained
before in A,CoDLC, rveceivers, and is only
equalled jo performance by the very best con-
sele type.

The speaker field employed has a resistance
of 4.000 ohms.  Thisx assures a mipimum
power consumption, as the current drawn is
only 20 ma, Frovision is made to handle
two sueh speaker fields, ax the rectitier tubes
are being taxed only np to a part of their
combined current handling capacity of 200
ma,, DO, or AC,  This permits the use of
low-frequeney and high-frequeney  type loud-
speakers to abtain realistic performance,

H AC. or magnetie 1ype speakers are em-
Iloyed, no provisien is vegnired to close aup |
the fields, the reeeiver remainlng in an elec-
trically balanced condition with a slight re-
duction of undistorted ALK, ontput power, a
corresponding smaller load being consequently
imposed upon the rectilier tubes,

The matehing ontpne transformer should
have an antput impedance from plate to plate
of 2.0600—2.000 ohms, or if two speakers are
employed with their individual transformers
the plate to plate fmpedance of each should
he 4.000—4.000 ohims,

As the twa 2370 reetitier tnbes are of the
slow-heater type, no strain 1s imposed upon
the large capaciry fitter condensers GO, 10,
which assures absolutely hum-free perform-
ance, althongh only hall-wave reetification is
employed on AC, (sueh tHterfng wonld have
bheen absolutely prohibitive at the hligh volt-
ages connnonly  enconniered in AL, receivers
of same power ontpmty, When operated on
b, this tibering action entively elimlnates
all e noises from the recefver and amplifter,
As the power transformer and line voltage
snurges have heen done away with in this sys-
tem, the resalting danger of breakdown has
boen completely eliminated, The fitter chokes
Ch.t, Ch2, shonld have 500 ohms resistance
or lesx to prevent a veltage drop that would
lower the voltages for the remaining tnbes,

1t might v well to mention here that sne-
cessful home recordings may he made with
this system not only of radio presrams, hut
olso of singing, speeches, or all other gounds |
fed throngh o microphene, due 1o the inherent
bizh mnin of the B stage AV, amplitier, |

List of Parts

one Coast-to-Coast drilled chas<is, 10 x 18 x 3
inx,

Que 4 gang condenser, superheterodyne type,
Sa0ommf,. GO e3 O4

Ore Remington filter ehole, 2000 olims, 50 ma.,
noohy. s

‘Two Remington filter chokes,
ma,, 0 hy,. Ch2, Ch3:

Gne ltemington nniversal phono,-microphone
input transformer, type 23200 11

One Remington elass A prime push-pull in-
put transformer. type E-Gs30 T2,

Two Clarostan JA-meg, tapeced potentiometers,
R1G, RIS

One Clarestat 10,000
ometer with 1000
ance, RIT;

One Lyneh resistor, 10,000 ohms, 1 W, R1;

One Lynech vesistor, 1-meg, 1042 W, N2

Two Lyuch resistors, 25,000 ohws, 1 W, It3,
R10:

200 ohms, 50

ohm tapered
ohms mininmm

potenti=-
resist-

One resistor, 200 ohms, 5 W,, R4
one Lynch resistor, 1, meg. 1 W.. R3;

One
One
one
Two
One
e
One
One

Lyneh resistor, 250 ohms, 1 W, R6;
Lyneh reslstor, 10000 ohms, %-W., R7;
Lynch resistor, 25H-meg, 1 W, RS
Lynch resistors, S-meg,, 1 W, I, R12;
Lynelhl resistor, 3,000 ohms, 1 W, IR11;
resistor, 110 ohms. 10 W, R15;
resistor, 30 ohms, & W, R13:

resistor, 10 olims, 1 W,, 14

One band-pass antenna coll and shield, 1.1 5
One eveu-gain interstage RF. cofl. L2

One 175 ke, LF, transformer and oscillator
coll composite unit, with shicld, 1FT1;
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You’ll Praise This
NEw TEN=-WATTER

ompact, wire-wound, vitreous-enameled—a low-priced,
efficient, moisture-proof ten-watter that will be wel-
comed wherever quality with economy is a factor.

Positive, low-resistance contacts through non.oxidizing
Monel metal bands and lugs—plus pigtails for conveni-
ence. Will withstand high temperature, give long usage
and permanent resistance value.

Same type made in three sizes, three ratings and 67 re-
sistance values.

ITR Vikrich St R, MW

Write Dept. RC-4 for FREE

New General Catalog and

Vest Pocket Volume Con-
trol Guide.

ELECTRAD

One 155 ke, LV, transformer, closely coupled,

Ope R.F, choke, 8.8 mhy., L5

One Polymet dey  electrolytie condenser, 50
mf,, @0V, €G3 |
One Uolymet dry electrolytic condenser, 10

'lh]|"|r. P'olymet mica condensers, 006 mf., C%,
One I'olymet dry clectrolytic, 50 mf,, 150 V.,
One Polymet dry electrolytic,
One Polymet dry electrolytie, 4 mf,, 175 V..

Twao Coast-to-Coast eartridge condensers,

LSRR e RADOLEK CO., 136 Canal Station, Chicago
Four Coast-to-Coast  cartrldge condensers, - N
1/10-mf. 200 vV, CI5 Cl, 17, ¢4 Tam a Bealer (3: Serviceman (O

One Polymet miea condenser, 300 mmf., ¢20:
One Polymet mica condenser, 002.mf., €21
One

Two twin-post connector posts | for phones,
13 1 it Address g

One frequency-calibrated tuning dial and pllot Oty ... Statas. :
hualle g

Miscellaneous hardware, sockets, knebe, wire,
cable, 1 amp., fuse and fuse block, etc. RAD“[[!’] {H I‘—-

<o)

HEADQUARTERS fo

PUBLIC ADDRESS AMPLIFIERS
BUY DIRECT fram MANUFACTURER = SAVE BIG MONE Y/

Official Public Address Amplifier Manual and Sound System Treatise
Second Editior THE ONLY BOOK AVAILABLE OF ITS KIND! Just Released!
o o LOOSE-LEAF! Contains 64 Pages, 8” by 105", Over 150 diagrams,

charts and illustrations,
Fllled from cover to cover witl
head —but  full of practial

.- D

vesl eal**—no theorles that gre gver your
e logiately Nlustrated, slmply  ahd
clearly explained.  Not only 1 you WIHY but shews you HOW to cor-
rectly Install, test, operate, amd maimaln P A, Systems, Written for
Begloners, Servicemen, Dealers and Prufessional Sound Englneers,

Post Paid
Avaslable with
a Valuable
Supplement
Service!

\ictor Push Pull 245 Amplifier

Excellent For All Mlerophone, Phono-Pickup

And Radip Tuner Amplification Applications,
Diagrams show use of various modern tubes,
{nstantaneous Heater Amplifier (1deal for *‘Call Sys=

) vmploys 1-226 45, 1-280; Standard Mode! uses

5, 1-L8 Equlpped  wit in ontput push-pull
Hee colls aml a1 input trapsformer
ete. Furpighes D.C. Field current to a ZH00 m Vel D¢ Dy
namle Spegker High ka tacterhatd sl e of two MK slages,
assure ehormous volume on infke™ and phone-plekup, (‘utnp_lvleb' ag-
sembled kit wiring diagrams fumnished. 110 volt A.C., 60 eyele.

COAST10-COAST-RADIO-COR

.NEW YORK.N.Y.

transtoenner for ©-1% (l

123 K-WEST I7T4 STREET

ere

Fonr Coast-lto-Coast cartridge condensers, 15-
mf., 200 V,, Ci, Cl6, CIx, 2

SOV, 0T '
C1n Cl43
che

H Ll

-

x 16 mf,, 175
V. Cloa, C10b s

C11:

1%«

I operate from Shop or Store [J; Home [J
1 own the following Test Equipment

triple-pest  connector for micro- My training and experience ie

phone: BI'1-3;

post

Name

1934 631



ALL WAVE AIR SCOU I
Dnly Set of Its Kiad in the World
Dcn(gntd by
il 6. SIN,
Inventor nf the
Universel A.Cp
reuf?

TIHQ powerful little sed
hrings in all  standard
broadeast stations and also
stations, eodec abhd tians-
T'onered Dy lnex-
pensive  batteries. Asaflable in KIT  form.
I*atented termlnal ¢olar coding feature ellininares
aeed for wiring diagram. HKed 1s connected to
fed. black ta biack, ete,, and sct is Feady to
vierate, Used by thousands of loy Scouls. Seout
John Stott of Sanford, Me., brought In England,
Hollund, Germany :nd Sonth America on this set.
complele Kit with Tube, Earphone. Two Colls,

nothing else Lo buy except batterles. ss
.00

Net to Dealart and Servicemen
Assembled. wlred and ready POSTPAID
to use—$§5.95 postoaid. List §7.50

data on All-

SPECIAL OFFER: 'aluable
Weaere Net sent frec upon receipt of 10¢
to cover handling costs,

ALLIED ENGINEERING INSTITUTE
98 Park Placs, Dept. R.C., New York. N. Y,

YOU NEED

this inexpensive

Knockabout Tester

designed by JACK GRAND

A most useful instrument when
speed or rough use is essential.

forelgn

potiee calls,
atlantle phone ronversatlous.

The tanges are 0-5, 250 and 750
D. C.; 0-200,000 ohms.

All parts, including

graved panel. Accur- $995

ate shunt and muld.
VOLT - OHMMETER

Without Millamp. Range $745
Deposit Required—Send Monty Order—Postage Extra
SUN RADIO CO.

Volts, D. C.; 0-25 and 75 Mils.
meter, drilled and en.
plle!’S- " . L Ineludlnn Bluanrlnl
COMPLETE—INCLUDING BLUEPRINT
227 FULTON ST, (cor. Greenwich $t) New York City

WhyPayMoreforAny Meter?

BEEDE Precision Electrical Instruments are
Unsurpassed REGARDLESS OF PRICE!?

Qualily aml efficiency are
the first ronslderation tn all
Heede Meters. In the D’ar-
sonval type of moring coil
meters, improved design of
the moving coll sspembly per-
mils maximum simpllcity of

construction, resulting
Tuggednsss, unusually ac-
curacy and (reedom from

interterence of dust and for-
slgn matter. Beede melers
are perfectly balanced in alt

positlons and the moving
systems are exceptionally
well damped. Accuracy 1s
guaranteed withln 2 per cent. Instead of sacrificing

qualily to lower costs, Besde melers represent Improved
quallty and design., which n turn resull In lower produc-
tion costs. Ileede pTives are amazingly low.
Write for fres descriptive clreutars
Buy Beede meters from your distributer or order direst
it he can not supply you.

Beede Electrical Instrument Co.
48 West Broadway, Doept. RC New York City

NEW FREE!!
SHORT WAVE CATALOG

832

| are noted,

RADIO PICTORIAL

(Continued from payc 584)

In number seven is shtown a portable ama-
teur stition owned and operated by Mr, Lo AL
Marrow. Springfleld. Ohio, and which ¢an be
on the air within fifteen minutes afier reache
ing n loeation,  Mr, Morrew nlang to take
this portable station to Flovida and other
stittes to make tests, bhat. with apologies to
Joe Penner, we didn't kaow that this was
permissible according to amateur rules and
regulations.

YOUR
SERVICE OSCILLATOR

(Continued frem paye HNT)

(11) Aligning short-wave receivers;

(12) Checklng ALK civenits amd apparatus §

We wihl discnss cach of these functions,
under ‘“‘average” conditions, in their numeris
cal order. with refercuce to the service oseils
letor circuit shown in Fig, 1,

(1) To Align I F, Clrenits,  (Ree “llow to
Align Radio Sets,” in this Ixsue.)

If the tuned circuits ave badly out of align.
ment it may he necessary to use trelatively
ikl service oxcillator output. 'I'be mininmm
output of this service oscillator is about 2
microvolts, but the maximum, across the at-
tenuator, is 50,000 microvolts,  If the latter
figure is insufficient for initinl alignment pro-
cedure, connection may be made to binding
posts which provide an output of about 0.5-V,
Crystal-calibrated  frequencies of 600, 1000
and 1.400 ke, are provided,

(2) ‘fo Align LF. Circuits for eitber “Flat
Top™ or “Peak”™ Resanance, The NAF, modu-
lated LF. output of the service oxclilator is
fed to the Inpat of the 1.1, amplifier section
of the receiver (usually., the control-grid of
the tirst-detector), Tor “flat top” resonance
the service oscillator must first be set for
one of the several crystal-calibrated frequen-
cles of 120, 175, 262, and 456 ke, Then. set
o "10 ke,” dial provided on the service oscil-
Tator off-resonance a few ke, depending upon
the numlbwr of tuned LI, circuits and the de-
sired degree of “flat top,”  After allpgning
otte LI, circuit at this frequency, the calls
brated 11 ke,” dinl is moved to the next re-
quired frequeney and the nert L1 cireoit
resonated for maxinim output on the output
meter.  And so-on until the required number
of aligmnents hiave heen made.

I'or *peak”™ resouaocee the operation s
much more stmple,  Just align rhe LE, cir-
cuits for maximum output meter reading for
the exact LI, output of the serviee oscillutor

as specitind for the individual receiver.  {(See
“Hew to Align Radie Setx,”)
(2 To Align Oselllator Circwnits,  (See

“How to Align Radlo Sets,™)

{4 "I'o Trim Oscillator 'adding Condensers.
{Ree “llow to Algn Radio Sets™)

(% To Cheek Tube Efficiency. Apply a
service  oscillator  frequeney  to the antenna
and ground posts of the set and tune in the
signal for maximmm deflection of the ontpnt

weter.  Now. by replacing any tabe in the set
with anether of the same type. the relative
eflicicney of cither tuhe will bhe noted by a

change in the reading of the output meter,
e caveful to allow for diferences in charnes
teristies- —especially, between  tubes of  the
sanie type but of different manufacture,

(61 To Determine Overall Receiver Gain,
Tt is not peeessary for the Serviee Man te
use a cilibrated ontput meter, if Toe is accus-
tomed to nuxe the same instruoment in his
work, to ohtain a good idea of the relative
sensitivity of various receivers,  The eali-
brated attenuator rendings for vavious receiv.
ers, for a given deflection of the output meter,
and these readings used as a bhasis
for checking the sensitivity of other sets of
cquivalent type.

(7) To Test A.V.C. Circuit Operation. Con-
nect the service osecillator to the input termi.
nals of the radio set, and adjust the output,
with the recciver volume control set at maxi-
mum. for a meter deflection of about eone-halt
the optilmum value. Now, substitute for the
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HERE'S A BOOK
RADIO MEN WILL
REFER TO MANY
| TIMES EACH DAY

RADIO NOISES |

and their cure
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A Valuable, All-round Radio Book!

II ERE is one radio hook that answers every
conceivable question on interference. It
containg 76 pages. 815 x11 inches, chock full
with wiring diagrams. drawings and photo-
graphs showing where interference originates
—how it is distributed, and how to eliminate
it. Thia is a wealth of information needed by
every radio listener, dealer and Service Man.

B

Send 50 cents in stamps or check for this book

RADIO-CRAFT MAGAZINE
96-98 Park Place, New York, N. Y.

CLASSIFIED
ADVERTISEMENTS

Advertisements In this sectlon are Inzerted at the |
cost of Twelve cents per word for each in.ertlon
nName, inittals and address e count 85 nne wold
Caszh should @ Iied advertisements |
unless placed i advertising ageney. N
less ¢han ten wards ure seccepled.  Adverlising  for
the May, 1934, issuc shoull be recelved not hler
than March 5th.

| A.C. GENERATORS

TEN_Praciical and inexpensive changes convert.
ing Dodge 12-V, Ford A.. Chevrolet Delco
6-V generators into 100-300 watt capacity A.C.
generators, or into  32.110.\.  D.C, motor  or
generator.  Dodgge is 500-W seli-excited, Al
one book illustrated with complete  simpliticd
instructions and drawings for only $I1.  Aulo-
power, 410 8. lloyne Ave., Chicago.

MISCELLANEOUS

“ESCO” (Gasoline Driven [Flectric Genceraring

[ CAMUS,

Plant: 110 volts A,
Granger, 12,  Frederick
ENGLAND,

300 watts.
Terrace,

rgent:
WISBECH,

RADIO

DO You want—anything built for you? We de-
sign or construct any radio or electrical apparatus

to your satisfaction. Equipment Builders Co.,

Dept. 3G, 945 East 163rd Strect, New York City.
SONGWRITERS

SONGWRITERS! Poems, melodies. Amazing

opportunity.  Hibbeler, D153 2104 Kceystone,

l hicago.
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Increase

YOR SERVICING
BUSINESS 25%

It you are overlocking servicing auto radles, then You're
missing a great deal of husiness, The suto-radio busl-
ness had 1ts greatest boom this past summer and thou-
sands of sets were sold. Dy thls time many of these
same sets require senvicing and with hundreds of them
tight in your ewn community., ¥ou can Luild D & good
auto-radio servicing business. In a short time you can
easily add 25¢% or more to your regular servicing busi.
ness.

. ' -I:il!-.i .
sy “Official - |
Auto-Radio .|

- Service Manual -

pE—

. Comple

o ull

Every man connected tn any way with the booming suto-
eadio business will want a copy of this book Immediately.
It Is devoted exclusively to auto-radlo servico **dope’” in
understandable form. The OFFICIAL AUTO-
RADIO SERVICE MANUAL contalns schematie dis-
gramms, chassis layouts, mounting instructions., and
troic shooting hints on all 1933 and many older model
suto-radio reccivers. This Manval contalns a “'gold-
mina'" of information,

List of Sets Covered in the Manual

Atwater Kent BMfe. Co. Chas. Hoodwin Company
Autecrat Radio Company Montgomery Ward & Co.
Carler Genemotor Corp. National Co.. Inc.
Chevrolet Motor «‘ompany  Phileco Radio & Tel. Corp.
ley Radio Corp. Plerce-Alro, Ine,
Deleo Appliance (‘orp, Premier Eleetrie Co.
Emerson Electrie MTg. Co. RCA-Yietor Co.. Ine.
Federated Purchaser. Inc. Sentinel Radio Corp,
Fada Radio & Elec. Corp, Bparks-Withington Corp.
Ford-Majestie Stewart Radio & Tei. Corp.
Franklin Radie Corp. United Amer. Bosch Corp.
Galvin Mtz. Corp United Motors Serviee
General Electric Co. U. 8§, Radlo & Tei. Cofp.
General Motors Corp. Wells-Cardner Company
Qrigsby-Grunow Co, Zenith Radio Corp.

Over 200 Pages
Over 500 lustrations
9%12 Inches
Flexible, Loose-Leaf Cover

Mail This Coupon Today!

GERNSRACK PUBLICATIONS, lr*:. RC434

96-98 Park Place, New York, N
Enclosed you will find my remittance of $2.50 for which
please send me One Copy of the 1933 OFFICIAL AUTO-
RADIO SERVICE MANUAL. {Send remlttance in
check or money order. Reglister letter if it contains
eash or currency. WE PAY POSTAGE.

Name

B T T T P Y R Y

Address
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ANVLCD tuhe another of  eqnivalent type. A
reduction in the reading of the onipnt meter
indicates that the first tube was defective,
and that the second tube is more sunitable in
the AVC, cireult.

(Xy To Make Stage Analyses. By applying
the output of the service oscillitor to circuits
preceding those of the output, ind noting the
response oh the output meter, receiver faults
may he readily localized,  (Ramo-Crakr, Ihe
cember, 10350, pe. B48,) Thus, open- and
short-clrcuits in the wiring or apparatus may
be loeated in minimum time,

(% To ¢heek nverall Receiver Selectivity.
The 10 ke dial makes it convenient to run
a test of the overall selectivity of a given
radio set, It is hest to plot on graph paper
the reimdings for various settings of the 10
kel dinle on elther side of resonance. with
the servivce oscillator output feeding the an-
tenna amd ground pests of the set,  Use the
left-hand, vertical column for the meter read-
ing=. and the base line for ke, off resonanee.”

(30 T Neutralize Receivers,  (See “How
to Align Radio Nets")

(111 To Align Short-Wave Receivers, Fre-
quencies other 1han the fundamental frequen-
cits previously  mentioned  are available, as
harmonies of these fundiamentals. for aligne-
ing the cirenits of modern shorte and alls
wave  receivers. .\ sensitive reeetver ordi-
narily is ecapable of receiving the 2oth har-
monic of the 10b0 ke, fundamental of the
service oscillator; the 10 ke (dial pernlts
the fundamental to he shifted, in 1 ke, steps,
10 ke, cither side of this value.  The har-
monics of the 1000 ke. frequnency ave cons
veniently 1 megaeyele apart, so that it is
handy to start testing and ealtbrating at, say,
2AMMy ke, on the receiver.  With this peint
loeated, the 3000 ke, calibeation is loeated
from the 3 harmonic of the 1000 ke, test
note.  T'o contitm this point. the frequency-
selector switeh may he adjusted for 3500 ke,
fo determine whether the 2nd harmonic of
this note is heard at exactly (he same point
an the receiver dinl,  The frequency-selector
switeh is then re-set at 1000 ke, and the
4,000 and 5.0y ke, polnts on the recefver
dial loeated, At G000 ke. the actual fres
queney ean again he definitely established by
using bath the I ke, and 1.0MHE ke, service

ozeillator  frequeneies to he certain of  the
actunl  harmonie that is being used.  This
seewingly  long-winded, hut actually  =imple

procedure eliminates  the possibility of  mise
taking “ghost™ and other spurious frequencies
for those of the ealibrating instroment.

(121 To Cheek AR, Chreunits and  Appa-
ratus.  AMicrophonice tubes, eabinet resananee,
amld other defects in the audio system of the
radio recejver may be located hy conneeting

the full output of the service oscillator to
the control-zrid of the mudio (nhes, where-

upon the Uy excle note of the sorviee pscils
Evor modualator tube will he heard in the re-
producer,

Bincee mauy of the tests deseribed above des
pend for theirt efficiency npon the aceurney of
the service oscillator, it may be well to point
out that the particular instrument illusteated
1 frequency varintion of less than 0.2.ke,
1 change in line voltage of 90 to 1200 V.,
Electron coupling of the ogeillator cirenits is
used toinsure further siabitity, The method
of coupling the oscitlaror and modulater eir-
enits climinates “frequeney modulation”
which wonld cause broadness and instability
in the outpnt frequencies. The R output is
prevented by a system of choke coils  from
feeding via the light lines into the receiver
tiuder test.

AANGE TamIENY
'

18- —=

Fig. 1
Representative, modern service osclilator.
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Behind the PorymET

Maay leading manufacturers, in both the radio
and_electrical industries, have come to recognize
in POLYMET Products that quality, so essential
to dependability, THEIR ENGINEERS DO
NOT GUESS—THEY KNOW.

The successful setvice man does not guess, l:le
knows that the use of POLYMET Produets in
replacement work is his guarantee of satisfaction.

Polymet Condensers

ELECTROLYTIC
Wet and Dty Types
PAPER
Pe-Tite Tubular
Hi-Volt in Cans
Uncased Sections
Oil Cond (Tr itting
uses)
MICA
All Types—Midget sizes with lugs or leads.
Large type for industrial uses.
TRANSFORMERS
WIRE WOUND RESISTORS

Write for new 1934 catalog now in preparation

POLYMET MFG. CORP.

833.R East 134¢th St. New York, N. Y.
New, Improved
Radio Service Oscillator

and Industrial

Designed by
Kendall Clough
Clough-Brengle

Model OA

The Most Useful Service Instrument

Every serviceman needs this remarkable new service
instrument that is invaluable for performing over Aty
everyday service tests and adjustments. intluding r.f.
and i.f. alionment. selectivity. receiving output, A.V.C.
action, and audio Ssystem ftests. .

Completely operated from any A.C. or D.C. line.
Provides every r.f. output frequeney needed for adjust-
ment or intermediate, broadeast, and short-wave eireuits.
No calibration tufves to confuse of eauss inaccuracies.
Every fupdamental frequeney adiusted and permanently
sealed at zero-beat against quartz erystal oseillators,
Write for deseriptive literature and fres frequency chart
that ¢very servieeman needs.

Write Today for the New C-B Catalog
Just off the press' Contalns complete descrigtion of the
new C-B Statichecker for modernizing your set analyzer;
the C.B Unimeters that make every voltage, current,
resistance, and output measurement. Also the now lowe
price¢ STATICLEAR Balanced Antenna System.

The Clough - Brengle Co.
1134 W. Austin Ave. Chicago, Ill.

‘--------------------------4
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Ty N Sound Devices

World-Famous 3 Voluyme, °"Sound Projection,’
*‘Bervicing Projection®’ and °‘Simplified Ser-
vieing of Sound Eaquipment.’”  Origlnal Value.
$15.00. Set of 3. $2.95; Individuslly $1.19 each.

World’s Largest Theatre Supply House

S. O. S. CORPORATION

1600 BROADWAY NEW YORK, N. Y.

ERVICE MEN'!

Increase Your Earnings
Up te §30-550 Weekiy

Our Praven, Tested Plan Tells How,
Writefor Camplete Details TODAY

. N }UI.IHI: COE AMERICA

ark Place, R373 MewTork.N.T.

BACK ISSUES
OF RADIO-CRAFT

which you might need to complete your

files, can still be had at the price of 25¢

per copy. Send us your requirements, to-

gether with your remittance in check or

money order.
RADIO-CRAFT

94-98 Park Place New York, N. Y.

READER'S DEPARTMENT

(Continued from page 603)

was submitted at the last meeting should bhe
adopted at ence, ‘The sooner the better. and
when adopted 1t shoutd be enforced rigidly.
Quack physicians are soon ostracized from
their profession ; shyster attornies are lke-
wise considered rabble.  Therefore. 1 believe
that the *“sof disant” technician shounld be
chminated from the ranks of the professional
| tcehnleian until such a time as he has served
his apprenticeship and proven to a board of
onnminers hix technical qualitications heyond
a doubt. By eliminating the radio gquack and
shyster we will, to my helief. eliminate the
cut-price  and  cut-throat artist from  our
chosen profession.

Just as physiciansg, surgeons and attornies
consult their superiors and coleagues when
they enconnter a puzzling dingnosis or legal
| matter the radio technician should also con-
sult his superiors and #o into a huddle on
same perplexing technieal problem.

Gne of the maost important peints in main-
| raining the profesgional attitude so fmportant
to the radio servicing is to dress like gentle.
men. not  grease monkeys, wearing  dirty
| vhambray shirts, smeared full of grease as
| seen at o recent meeting of radio technicians,
No wonder the public is against paying 21,00
for the service call to Service Men of this
type. 1'ut on canvas gloves to avoid mark-
ing console cabinets, spread papers under the
tool kit. brush out the ¢hassix on additional
paper, wipe dust off tubes. touch up scratcehes
on cabinets, etc.

M. MICKILsON,
3336 16th Are.. Seuth,
Minncapolix, Minn.

AMr. Mickelson ds  perfectly right.  'l'oo
many Serviee Men neglect the important
point of appearance when attending to their
gervice calls,  Radio servicing is, after all.

selling job. It does not make any difference
whether you sell service, material or whether
you sell your Services to a “boss™ or a group
of custamers—it is still selling. And every
goad salesman appreciates the importance of
appearance, The point cannot be stressed

too highly.

TUBE TESTER

(Continued from page G02)

On the panel are inscribed all the instruc-
tions for operation when testing only the cur-
rent types of tubes.

Four flexible cords, I'. P, . K (sce dia-
gram, Fig. 1), with miniature plugs, permit
every possible inter-connection required of
the various tube elements. (Connections are
made by Inscrting these plugs into the jacks
shown: J1, J2, J3, J4, J5, JO, J7, IS,

Transformer 11 has a H V. primary, which
is cnergized by the (1A socket filament sup-
ply in the old tester. A rear view of the
panel illustrating the mountiug and wlring
of the unit is shown in Fig. ¢, The super-
multidapter may e quickly and easily con-
sttueted by using the materlal specitied and
by following the wirlng diagram of Fig, 1.
Resistor R1 is connected In the plate cireuit by
pressing switech Sw.,1, and serves to reduce
the plate current to a safe value. This is
only dene when the meter on the old tester
goes off seale, when testing some of the new,
high-plate-current tubes.

Calibration of the old tester for the new
tubex can easily be accomplished by testing
a pood, new tuhe (one for each type) ana
marking down its reading for prid-shift test,
or by noting the position of the conpensator,
rheostat, or potentiometer of other types.

For 2.5, 33, 8 and 7.5V, set Sw.2 at x and
supply from ster, in testing the rbes shown
in ‘Taple 1. The asterisk (*) indicates special

short-wave tubes,

selling just as every other occupativn iz a

Another Big Boom In Radio . . .
PUBLIC ADDRESS INSTALLATION

It's a Money-Making Field

Here is & new edition to the RADIO-CRAFT Library Series—it's a2 book which shows

radic men how to really make extra money in a fast.growing field, allied to radio. In

public address work unlimited opportuni ari it’s practically a rejuvenation in radio.

now the facts about public address equipment and get your share of business. Get a copy

., of PUBLIC ADDRESS INSTALLATION AND SERVICING, by J. T. Bernsley==il covers
modern methods of servicing and installing public address equipment.

A BRIEF SUMMARY OF THE CONTENTS

AUDIO AMPLIFIER FUNDAMENTALS— INSTALLATION INSTRUCTION—

lntroduction; Discussien on types of amplification Analyzing Reauirements: Best methods for ine
transformer coupling, reslstance coupling, im- stalling—Indoor, outduor: Methods for minimis-

pedance coupling, pushepull and mi.ccllanecus; ing *‘howl™ or sudio oscillation nresent after

New Terms and Theory—cClass A amplification, installing: Speaker Installation (horn type, baf-

Class It amplification, Voltage amplifier: Power fle tybel; General Instructions and Hints.

amplificatlon: Pre-amplifier. Carbon microphone.,

Condenser ficrophone. Rlbbon or velocity micro- ACOUSTICS—

phone: Yower Supply Requirements—For Class How to survey and analyze an auditorium for

reverheration time—with formulas, and correct

A. For Class B
PUBLIC ADDRESS AMPLIFIERS— method for treatment; chart with sbsorption ee-
Standard Installation—432 watt amplifier, 7 watt efficients of standard treating material.

CRAFT LIBRARY

-

amplifier, 10 watt amplifier. 15 watt amplifier,

20 watt amplifier, 30 watt amplifier, 40 watt SERVICING—FORMULAS— :
amplifier, 50 watt amplifier; Speclal Installa- Amplifiers; Power Supply devices: Speakers:
tion—T’ortable—6 volt opcrated amplifier: Mo- Micraphones f(earbon, condenser. ribbon or velor-
blle-use amplifier. 26 watt (Radio-Craft), AC- ity): Formulae—decibel. meaning and use. cal
DC—and 6§ volt amplifier, Pre-amplifier (1 stage, culation overall audio galn. distortion in ampll-
2 stage. 3 stage). fier; Conelusion.

64 PAGES — 6 x 9 INCHES — OVER 50 ILLUSTRATIONS

o T

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

Modern Methods of
Servicing and Installing

Public Address Equipment

by J 1. Bernsley

This book can be bought in
combination with other books
in this series—see DPage 580.

Cnh

GERNSBACK PUBLICATIONS, 1ne., 96-98 Park Place. Noew Yerk, N. Y.

Qentlemen: Enclosed you will find 50 cents, stamps, checks or money order accepled. for which send
me postage prepaid, Oneé Copy of the new book. PURBLIC ADDRESS INSTALLATION AND BERVICING
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List of Parts

in,
engraved,

One 515 x O
drilled and
Jacks;

One leatherette-covered case, with hole and
bushing ;

One knob., with indicator ;
tme 4 prong 2 piecs speaker plug;
tme 4 wire cable. 18 Inx. long;

super-multidapter panel,
with mounted tip.

Five Na-Ald molded sockers (V1 to V5), 4, 5,
6. 7, 7 pronc.large:

One molded controlaerid cap and cord

One Dependable transformer, T1

e momentary SPWSCT, switeh, Sw.l;

Gne DPependable 9 point  tllament  selector

switch, Sw.2;
One LILC, resistor, 5.000 ohma, R1;
tine Dependahle Jack-strip. 8 Jackas, J1 to J8;
]Fnur winlature plugs. P, ¥, G, K,

Aerovox Corporation ... LEY)
Alden Mfe. Cao . a24d
Allind Engineering Institute 632
Allied Radio Corp, 13
American Hole I 610
Autonator Laboratories, Ine. .. 623
B
Beode Elee. Instrument Co, . 632
Bud Xpeaker Company ... . 6385
C
Capitol Radio Research Laboratories. 624
Central Radio Laboratories G612
Clarostat MEx. Company 616
Classifie]  Recticn 642
Clough-Brengle Company 633
Coast-LtooCoaxt  Radio Corp. 624, 431
Continental Carbon, Tne. 830
Coyne Electrieal School . 8717 |
Dentschmann Corp., Tobe L....oneeuee..n. . 626
E
Flectrad, InC ...vviveeiinens . 681
Fordwon Radine Mg, Co. ..., 616
G
General Transformer Company 621
terenpark Company 633

H

Nammarlund . Mig, Company ol2

ILarrison Radio Company G617
Hygrade-sylvania Corp. 32
1
Fusuline Corp. of America 832, 634
L
1. & L Eleerric Company £30
Leeds Radio Company 628
Lentone Radio Company 424
Lyinch Mfg., Company ... 622
Mec
McGraw il Rook Company 622
M

Miiwest Radio Corp. Back eover

N
Nutinnal Radio Institute
National Union Radio Corp.

P

Polymet M. Comipany
Lopular Book Corp.
Precigion Resistor Company

R

579
Inside hack cover

Radio & Amplificr Lahs, 6238
Rudio Circular Company (HE]
Radio City Products Company A35
Radio Trading Comya Gin
Radio Training Association G0
Radolek Company 6831
ROCA Institutes, Tue. [
Ro'A Radiotron Co., Inew e, al13
Readrite Meter Works 835
Remingron Rund, Ine, 617, Bn3n
S
S0, 8 Corp. ......... 634
Sexology . b1l
Shalleross Mfe. Co 620
Shure HBrothers Company 613
Silver, Inc., McMurdo .61y

smith & Co., Johnson LR
Sates Hadio Laboratories

Stewart-Warner Corp, ..

sun Radio Company 632
Supreme  {ustruments Corp. 613
T
Triplett Lleetrieal Instr. Corp. a2
Try-Mo Kudio Corp. 624
U
United Soumd Fncineering Co. 62y
Universal Microphane Company 624
w
Webster Company A2
Wellworth Trading Company 6390
Westinghonse Elec. & M, Co. 617
Weston Eleetrieal Instro Corp 821
Wholesale Radio Service Cotnpany 614
(While every pr-caution is taken to insure ace

curaecy, we cannol guarantee awrainst the possibalite
of an occasional change or omission in the prepara-
fon of this irdex.)

for APRIL,

RADIO-CRAFT

TaBLE [
Tube Filament Connect Plugs -
Ty pe Volts Pto G to K to
1 f.3 1 3
3 6.3 1-8 3
°10 75 Cap 1 -
18 1.0 2 3 R
13t} 2.0 1-8 4 o
20 2.3 25 8
] 63 2-5 - 8
25 2.5 2 35 8
20 2.5 2-5 b}
30-38 2.0 Cap 1 -
13 2.0 1-8 3 -
H 6.3 2 5 8
‘ 42 6.3 2 5 8
13 250 2 5 8
15 235 1-R 3 -
47 239 1-% 3 -
' I~ 30.0 e 5 8
1 20 1-R 3 S
52 63 13 . 5
l a3 25 1-5 3 5
A0 2.0 25 8
57 25 250 8
N 5 2-5 5
50 25 2-5 7 8
fin 63 2 5 8
6 63 2-5 - 8
70 63 2-5 - 8
T [} 2-3 - R
v G 3 2-5 = 8
’ TR 63 2-5 - 8
) 63 1-d 3 5
S 1 = =
nd Plate 3 - -
X2 2.5 1 - -
2nd Plate 3 - -
S3 5.0 1 - -
2nd ’late 3 - -
4 6.3 1 - 8
2l Plate 3 o 3
) 6.3 2-5 CJ 8
B 63 2-5 - I
H) 25 1 L] 8
| G2 H o3 1 5 8
HI .o 1 = 3
0y 1. 1 R
34 - 8
5.0 1-< 3 -
23 Cap - -
20 2-8 5 -
5 & ) ~
2.5 ! ) <
25 & ) N
sy 1~ a4 -
6 B 1) b
N3 W n 5
25 e T E}
29 A [ b
6 4 & ] 5
6 2-5 - 8
6 3 25 5
g3 = + by
(i1 oy ot 2 [} =
217 o) 2 5 =
6F7 [N} 27 S5 =
nYd (1 3 5
2nd Plate N b
273 5.0 1
’nd Plate 3
(1Y A H 3 1 3
674 G o3 1 =
?nd Plate 3 8
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Modernize
Your
Ovut-of-Date
Tube
Tester
with the

b'_‘ —
odel 205 Super Multidapter

YOU'It ohsolete ounter Model or Portable Tube-Tester
undonbiediy was a costly Investment but the Super MuTlti-
dapter agaln brings It up-to-the-minute. eliminating thoe
necesslty of wa-tlng a valoable meter or

exbensive high-grade in<trument. Knack
Indivldual adapters are not required since | Pown Kit

the Super Multidapter supplies all filament

woltages not avallable on your present tube 5 95

tester. 1’rosldes lor testing every tube on .

the market and new tubes comlng later—It —

s extremely flextble. f Completely
This remarkable new devlee [s extremely [Wired and

slmile to use. The entire panel s sell-ex. Assambied

vlanatory,  No charts or direction sheets

are necessary.  Uanel {s heautifully erched.

lustrument I8 pronlded with an altractlve, s

stitnly, Jeatherette case, 77" x 94" x 31,4

Welghs only 23 1bs. NET TO

If your distributor eannot supply you, BNE;'QEE?‘S

order direct. Write for free elrculars de- VICEMEN

scribing all radio test equipment,

RADIO CITY PRODUCTS CO.
45 WEST BROADWAY _Dept. RC_NEW YORK. N. Y,

Laboratory-Built |
PA. Equipmenf |

ELECTRO-DYNAMIC UNITS
DOUBLE BUTTON CARBON
MICROPHONES - 4 & 6 FT.
ALL ALUMINUM TRUMPETS
RELD EXCITERS - AIR COLUMN
HORNS - LOW AND HIGH
FREQUENCY UNITS FOR WIDE

Try BUD Sound

Equipment
For Five Days RANGE THEATRE USE
Absolutely Freel \X/E wate careful eriticolinspac.

non of our entre lne of BUD |
fabaratory budt 1ound equp
ment We wggest thal You con
duet your @wn ompncative tew
We CHau EnGE you to duplicate
BUD pertormonce and BUD
DEpENdaBIITY AT Anv PRICE
Write 1oday for dewcriprve
literature and prices and detarls
of our FREE Five Dar Taial offer.

BUD SPEAKER ©O,
105 Jaskson S8treet
TOLEDO, OHI0. U.S.A.

Try this FORMULA

\\'"EN you design or lwilil that new Set Analyaer,
Deeade Box, Bridte, Ohmnetar or High Iteistancs
Voltmeter why not try thi: FORMULA:
Q+aA+MbD

=PwwR

1.C
When Q eauals QUALITY and A equals ACCURACY
MD sanals MODERN DHESIGN and LC equals LOW
COST and LAST COST than 'WW It is alwavs PRECI.
BION WIRE WOUND RESISTORS.

RESISTANCE RANGE: .25 Ohm to | Megohm

TYPE "F”
Normal Rat-
ing I Watt®
Mazximum
Lendth 1"
Maximum

TYPE "D
Normal Iat-
iog 3 Watt
Mazximum
Lenith 3,”
Maxinmam

Diain eter Diameter
sg P

Length of Langth of
Toads 1147 Loads 114"

Furnished Furnished
with No. 18 with No. 18
Tinned Tinnod
Copper Copper

ads.

Free Booklets and Price List

Precision Custom Bullt Wire Wound
Reslstors, Mfg. by

PRECISION RESISTOR CO.

334 Badger Ave. Newark, N. J,

635
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Blank Cartridge Pistol

REVOLVER STYLE__oc

Three new models gow out
25¢, 50c¢ and $1,00. Well
made and effective. Mod-
elled on_pattern of lateat
type of Revolver. Appear-
anee atone enough to scare a barglar, Takes 22Cal,
Blank Cartridges obtainable everywhere. Great
rotection 2 inst burglars, tramps, dogs. Have it
ying around without the danger attached to other
revolvers. Fine for ith Jus', New Ycars, for stage
work, ammng plSlQl etc. SMALL SIZE 4 In. long
2S¢, MEDIUR SIZE S in. long 30c. LARGE S1ZC
Gin. long $1. 00. BLANK CARTRIDGES SOc¢ per
100. HOLSTER (Cowbhoy type) SO¢. Shipped by Exprecs only,
not prepaid. f10 pagecatalog of other pistels, sportinggoods, ete. 109

BOYS! THROW YOUR UOICE

Intoa trunk, under the bed or
EL' % ntoa

anywhere. Lota of fun fooling
4 / teacher, policeman or friends.

S THE VENTRILO

a little instrument, fits in
the mouth out of sight, used
withabovefor Bird Calls, etc.
Anyone can use it. Never
fails. A 16-page course on
Ventriloquism together with the

Ventrilo. All for 10c postpaid.

ul

~ Subscribe to our Monthly Magazine

Fun, Magic and Mystery

;u o We also publish a month!
44/5‘,‘““5\6“
44

Mmagazine of

FUN, MAGIC AND MYSTERY. Each
issue contains a big collection of parlor
magic, tricks with cards, fortune-telling,
funny readings, amusing expeériments,
money-making secrets, jokes, riddles,
conundrums. parloramuscements, puzzles,

games, market
25c ports, Iatest news,
etg, Thie eovrk-

MAMKE YOUR OWN

RADIO RECEIVING SET

Enjop the con.
certs, hassball

and
pensive Radic Bats; the materials for which can
purchased for » mere trific.  Also tells how to bmld Y
ehort-wave Rectiver for bringing In foreign stations,
police calls. sip at sea, etc.  QNLY 15c. posipaid.

SILENT DEFENDER

Ilee omcerq. Ue-
~ tectlves.sherifis,
night watch-
menand othicrs
13 o means of
self-protection.
Very cffective.
Easlly fits the

hand, the On-
@ers being grasped In the four holm. very
useful in an cmergency. Made of alumi-
num they are very light, Welghing less
than 2 ounces. Hundy Docket 8iz0
always ready for Insiant vse. PRICE
25¢ each, 2 for 45c postpald.

BIG ENTERTAINER

180 Jokesqnnd'mddles 34 Maglc Tricks;
64 Parior Games. 73 Togasts. 15 Tricks
with Cards. 50 Money-making; Becrets. 10
Funoy Readings. 3 honelofucs. 21 Puzzles
and Problems. 5 Comic Recitations. Cut-
outs for Checkcrs and Chess. Dominces,
ieese, O Nen Morrts, Bpanish
1zzle, Game Of Anagrams, etc,
All for 15¢ po;tpald.

thinkof it,
be in full bloom.
tively guarantee It

packet of sced. Price,

Chinese Fragrant Tres Fern

Ju-t!ntroduced- noted for
rapid growth. Anex.
eeptmn-ny pretty orna-
mental plant. Foliakeistich

feet high. Branches very
deasirable for decorative
purpeees. wreaths. ete.

GROUND ALM

e Ground Almond has a flavor

of brown color.
nnd anything from 200 to 300 AI
expocted from asingle nut. There

0 wx]l have an El
&i00s ALBONDS YOU EVER TASTED

chlnese Cabbage

Novelty from na
and should be
grown in every
arden. Seemn ta

a ¢roas between

Celery and Cos Let-
uco. lavor is
more mild thanany
©ther cabbage. Can be served
©on the table and caten rawor
oookedhke cabbage, spinach or
lettuce or made into salad.

Grows very npxdly. essy | to

Yon can

WONDERFUI. X-RAY TUBE
] A wonderful little instru=
ment producing optical
{llusions both surprising
and startling.  With it
you can see What
nreml{ the bones of
your fingers; the lcnd in & lead pencil, the
Iinterlor opening in a Dipe stem, and many
othersimlilar lHlusions. Price 10¢, 3for 25¢.

roblems, science, mechanics, etc. In add-
stion it will list all the latest novelties,
tricks. puzzles, etc. Because itis really a

fixed the subscription price at ONLY 10c
per year, or 3 years for 25c. This as you readily see does
not even cover our mailing expenaes, let alone the cost of
getting up the magazine. Try this magazine for one yc':r

Novelty French Pheto Ring

Hlers 13 o very great novelty
Q l//{‘

in Rings. that 1s selling in
thousands. It s a micely
made ring. finished in imita-
tion Dlatinin. and set with 3
a8 large imitation diamond.
It looks just like an ordi-
nary ring, but in the shank
of the ring 13 2 small micro=
scople Pleture almost Invisi-
blo to the naked eye, yet i3
mwagnified to an ailmost in=
credible degree and with as- i
tonlshing elearpess. Thero 1s quite en &t
sortment of pictures that should suit all tastes.
‘Bome are plctures of bathing girl beautles,
pretty French Actresses, etc.. others are views
©f places of interest in Frunce, Panama Canal and elsewhero;
©thers show tho Lord's Prayer in type, every word of which
can be read hy Dersons with pormal eyvesigiit. They are Inter-
esting without belng in any way objectlonable. PRICE 25¢c. 3
for 65¢. or $2.25 per doz. postpald. 7/0 pege Catalog 10c.

7o' WIN ar POKER

magazine and catalog combined, we havc-wr'lt(en by & card sharper, Tells how to win at draw

go xplaina diferent varioties of er such as
(ht l‘ohvr Stud Poker, Whiskey FPoliar, Misti-
ETie, he Freeze-out. The Wido w, Burl: Jack.Fots,
ote. es the methods used #harpers and
prolu.-oml gamlriera, 13 (.uthltl'l |8 book con-

Lawis & vast lmounl. of Inlnrm-mlm and m;y n-vg OO
ayers a jers.
mnc'letfc no-lp-ld 210 pags 2 by nCataloa“m 5 100

THE FAN DANCE

Hit of the Chicago Worlds Fair

Who will fon%ct the
famous
DANCE episcode of
the Century of f Pro-
ss Exposition in
hicago? Here it is
umorously,cleanty
presented In veat
ocket form.
ou flip the pages
andHOTSY TOTSY
comes to life and
whirls through her
dance ... provoking
not a sly emile, bu
o wholesome lay,
from all. No end of
fun and amusement,
Spicy.piquantenter-
tainment for all. Pocket size, 2'x3 inches.
Price 10c ppd. 710 page Novelty Catalog Ioc

wation by eultvating thip rumulub[a
Bovelty. M.ISG Dacket, 3 pkits for dlc.

A moat ra

with IMMENSE B
it s, Inmed. &
fHowérn OPEN T
Bt

main open all day.

ht
9Tt oacket, two Gackats fo

TheGreal\Vonderberry

sating raw, cooked, c‘nna:l or
io any toﬁm The 11

color, & tes like & |III¢ID“I. rich
blueberry. One buah will produce an
anormous smount of fruit, ylelding great
masses of rich frult all Summer aod Iall,

Packet, 100, 3 pkis. for 25¢, Doatpal

APANESE ROSE BUSHE
The Wonder of the World

Japanese Rose Bushes bloom all the year round.
Six weeks aites planting the seed, the plants will
It may not se¢m possible, but we posi.-

| Amazingly Prolifio—Easily Grown From Seed

EXCELLENT. rossmbling tho ¢cocoanut. The
ment 1a snow white, coversd with ashell orekin
It growa close to the entface

s
ln mumnl.n rhtrehltnd'l:l any kn;dolfoeu tl\l ay be planted
any &n_ W .
B i have an ENORMOUS CHOP of the BcatR sy i

able eendulong thig vlnn haa
Indeed the Vine. hn. fimbed toa lrr"l
3 c

Juar

to be so. They will bloom every

ten weeks, Summer Or Winter, and when three years old the
bush will be 2 mass of rosas, bearing from five
a thousand roses on each bush, The flowers are in three shadey
—white, pink, and crimson, The plants will do well both Io and
outdoors. We guarantee at least three bushes to grow from each

huadred 1o

20c packet, 3 pkts, for 25¢ pestpald.

Weather Plant

NATURE'S WEATHER PROPHET

By myaterious changenthat take

plece,this remarkable plant acca-

\ rately foracasts tho weathsr

1§ mony bours In advance. Will

grow anywhere sl the year

around. ~An interesting house

plant,  Resra large, {ragrant,
pmk butterfly shape flowers.

Beeds150 pht, 3 for 40 [geqds, 18c Dacket. 3 for 40¢, Dostpald

ONDS \'

that is MOST

mon
trouble

may
whatever

DELI-
ED, .s..d- 18 Phts

TREE OF HEAVEN

Thll l?lcndld

nd
'l‘nn of Heaven. on
sccouat of lu‘rnt
benut
hardy. thrives in
;ny soil. 0o matter

e IneT. leaves

Bre from 5tod feel Inﬁ length, giving
it a grand apponrance. othing outside
th- tropics can riva r lawn decors.
&on g8 panicles ct bloom. followed
unon h! lrul clusters ©f colored

t| s continual

tree
tmugol b-uty. ra:m 15¢: 3 packats 400

Immsl.s FIHEFI.Y PLA"T en‘:‘»ﬂﬂn‘ﬂﬂm

Iho Atmosphore with Fragrant A

pid growing vines known, Under favor.
0 known to grow OVER 25
. In nvery ebort abace of time
Qizht and s covered
o 7 inches io diameter,

ant mvrlty fnr u.nllke ather plants, the
THE EVENING. an
it hooh the follow in d..y

rémain epen until
in dull weather they will re-
T1a a most INTERESTING SIGHT to

watch u:a o nh\k qnd eleulnk ©of the tlowers as the ciouds

he flowers open they kive forth

most. DELI HTE"UE AHUMA and the whole atmosphere
rna

ragrance. [t s always the obiech
and mych curloalr.vu aroused by peo-
e as to the ca Sf the ebarmin

froquently mwlnr 1r| [ en«fc-vor to utln" thelr
35 CENTS, POSTPAID. JUMNSOI Slﬂnll &. c0.

Shoo Fly Plant

own. Bears very pretty
lossom®; biooms summer
and winter. Grows ewpidly from seed.

SEEDS 186 tht! 3 for 40c. posteald,

Banana Musk Melon

uite & curioe™
mdmmu .

orth ¥our while vatiog. '1uh ia
deen and of sxquisite n.m. Very hizh
mummobu.mdm choice ¢ity marketa,
hx;h s & dollar nmetllhen being de=

Easl iy Grown From Soed Wlnlar

Towes Umbrella Palm oooin ™

Seods
|Oo. 3 nkts. for 250,

or Summef

The

Jtie eull, grow

In very damp noil
the most intoroating meth

REAL LIVE PET TURTLES Fortune Telling By Cards

_25C

Baok shows how to tell “fortunes
with cards, dice, dominoes, erystal,
ete. Tells the meaning and sig-
@ | oification of every card. Severaldif=
ferent methods explai=sd and fully
filustrated. Crammed full from cov-
er to cover with comDlete informa=
tion on fortune-telling. PRICE (0o
postpald.  Stamps accepted,

M
i
0,0

Sent by Mail for only ¥ .
25 Cents Delivery
AFASCINATING AND INTERESTING PET Guaranteed

If vou want a fascinating and interesting little pet, just risk
25¢ and we will send you a real live PET TURTLE by mail
postpaid. Thousands sold at ChicagoWorlds Fair. No troub-
le at all to keep. Just give it a little lettuce or cabbage or let.

7z GoodLuck
RING

Very striking, qunlnt

and uncomman. Oxidiz.

edamnmetal hinlah: nlmll
nes deaign

e
eves
luck
PRI

to the wearer,

:ft seck its own food. Extremely gentle, c‘;:snly kept and live éng Postpald
or ycars and years, Need less attention than any other pet. | Fitch tho Fade-a. . .

Get one or more. Study their habits, You will find them ex- ngbyl?mnrctn "[‘.:ihﬁ';ﬂ(&;:? k> m?&f
tremely interesting. Price 25¢. SPECIAL TURTLE FOOD 10¢ pKg. % and dewcribed with 56 picturea  POSTOAMD 25¢

ADDRESS ORDERS FOR GOODS

LANLEY

DEPT. 946

Qur complate Catalog sent onrecetpt ot 10¢.. ort

sporiing goods, rubber

JOHNSON SMITH & CO.

nd better then ever. Only hoox of its kind in existence,
the latest tricks In magic, the newest novcities, purzies, games,

ON THIS PAGE TO

RACINE, WIS.

he De Luxe Cloth Bound Edition
Nearty

Vand

and pidnts, elc., unprocurable sisewhers, Remit by Coin, Money Order, Check gr
unused V. S,, Canzdian and Forslgn Stamps tor all articles listed above,

ting books, curiositigs In seeads

grotu p.lm.hhe Appcarsbce, A al
he top- of !

ahaped leaves, of 8
und

féa “Pertume
Plant

nly at
nlxht "?:ufz forth

ralds baskic ot of th
'aid o bring g0od

o moet delighte

comment, F‘or house or garden.

much
wade froam it “‘DI-IOGM!- Ifor28e.

Kudzu Vine

Mom ropid growing
vine known.

Luxuriant follage,
lovely purple

grant.
to equal foi
shade purposesan
quick growth.
Sesds 15g DIGIOL 3 ter 400,

Address all Ordere to JOHNSON SMIT

RADIO-CRAFT

m s plant.

rom ued uther ina bow‘l ol w-ler or
I’robab the moat usual, as wellss
o, b o cultivate the blant i

a bowi or jardinfere fillod with water, with ¢%o or threo
lncha. of good garden soll at the Bottorn. The scodn
te, and the plant shoots up

-teml two L0 three {ast high lnd rapldly amsumes a mol'.
hown iD the enRTaving.

he stems are surmounted by & whorl of Um=

paciage of this -eod wfo.“i..u m-trucuon- for
ulcur.. for oaly 15¢ or thred packets (or 40u poatpeid.

rich in nutritious mnt:n:ll. The
Flavor fs much appreciated.
zmwn, very prolfie,

ls mdjunct to ynur garden.
hnd them tno Mast dellclous vy -!oblo you have

whero. Sample packar
tions for cullivating an

for

e will

Very curlous, odd
hmkz NK, Btrange spe-
* cien of plants; will
thrive mnvwhere witly
3 lLittle or no care, Flow-
#r3 ars of exquisite
beanty and delight.
fully Eragrant.. ¥ o
will be astonished -l
the odd louks of the

OAOTUS FROM SEED'

Alss Vl'nlbl- beenius of rore_perfuma | fo y just nprouﬂnx Packet, 10 cents,

tor 23 cants. Postoald.

BUTTER BEANS

THE NEW EDIBLE VEGETABELE WONDER
to an astonishing eize, the Heans mensuring

fect long, and welzhmg anylhing frood
ean ja sutlicien

for coveralmeals. Very palatabie an:

ellcate Huttery

The Vlnen are casil

, and a mos! w-leume wand val-

em: you will

nobtainable elsc-
of Seeds with full direcs
3 cooking. Z2%¢.postpald.

Yard Long Bean

Producesencrmous
crop of long, slens
der, rou

.xcollent nu-lhy

. Imported direct.

and.
Pode grow from 3
to & feet in lensth,
Very tender and
€ne favor. The
wines am tampans®

growers; an inters
ﬂ!ml sutiowity,
Seeds 18c

3 lor 40c
H & CO., Dent, 948 RACINE, WiS,
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This

Radio's GREATEST

Servicing Book

The Most Complete Directory
of Radio Circuit Diagrams
published!

In ONE VOLUME of over 2,300 Pages

Extra Heavy Cover=Looseleaf Bownd

Buy this Big Volume on our

Neos

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 radio man will be greatly enthused.

FIRST—that the three editions of the OFFI.
CIAL RADIO SERVICE MANUALS have
now been combined into one big volume of
over 2,300 pages.

SECOND-—that this new single velume of con-
solidated radio circuit diagrams and complete
radio servicing course can be bought on a de-
ferred payment plan—and at a hig saving.

It is needless to say how wvaluable 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. Dut
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 so0, that those who have pur-
chased only one or two volumes, are NOW OR-

DERING THE MISSING BOOKS. They want

their files to be complete.

The complete book gives you a volume of over

2,300 pages with over 5500 diagrams, charts

and photos. There are absolutely no pages or

illustrations or diagrams duplicated. There is
no radio book published today which is 80 mod-

ern, up-to-theeminute, 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 illustration of the complete edition on
the top of page. It measures 9“ wide, 12
long, 41%” 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
itself, is actually worth the price of the entire
book.

Our new plan now enables every radio 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 separately, the total
cost would be $17.00, including the supplements.

2,300 Pages

0VE B 3.3 (;(I Illustrations

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,
the 1933 OFFICIAL RADIO SERVICE
MANUAL Complete

at a big saving.

THE SPECIAL NEW PRICE FOR ALL THREE
MANUALS, WITH SUPPLEMENTS, IN ONE
VOLUME, WITH HEAVY BINDER IS ONLY

S11L.00

You buy this book this way—

Send $3.00 with order—

Pay 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

and

Mail Coupon Today!

GERNSBACK PUBLICATIONS, (nt..
96-98 Park Place, New York, N. Y. l
{ientlemen

In accordance with your Speclal Offer, T enclose I
herewith $3.00 as first payient toward the One-
olume  Radie Manuul.  Please forward 1t to me
promptly.  Upon recelnt of the hook. I shall pay

send  you $3.00, and sixty days after receipt of
book. 1 shall send you my last payment of $3.00.

If you want to take advantage of the Special Dis-
count of 10%, remit only $12.80 with this coupon.

sSame SE—

GERNSBACK PUBLICATIONS, Inc.

96-98 Park Place

RADIO-CRAFT APRIL,

for

New York, N. Y.| oy ..

R R e e e e e e e o o o o o e e o

i O,

1934

Address

r
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|
|
I
I express company $3.00.  Thirty du¥s later 1 shall
I
|
|
|
|
|
I
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HERE IS A GROUP

OF FINE QUALITY RADIO

PARTS THAT ¢“Shouts’’..

Mershon Triple 10 Mfd.

Electrolytic Condenser

A genuine Mer-
shon  Electrolytie
condenser at this
Jow price for the
first thne.

Coutains three
10 nufd. condens-
ers In one. Used
as & replacement
in many ilifterent
recelvers.

Proven desifn,
puncture . 1Toof,
constant  eapaclty
—ure the featutes
which distinguish
this eondenser from others.

Vositive terminal leads are brought

This popular deslgn is widely used as a low power transmitting
and code practice key.

Mountad on a mahogany finfshed huse
adjustable for clearahee and tension.
A comimnerelal Key at the amatent’s pric

The key is well-tialanced and fully
Contacts are designed for heavy service.

CROSLEY POWER
TRANSFORMERS

Construeted
of the tinest
materials.
Large over-
slzed con
structlon In-
sures freedom
rrem heating.
Masslve core
anil oversized
coil provides
long trouble
free life

[LA I B
voltages

1%2 volts for 4.226; 2% volts at 2
amps. for 1.227: 5 volts at 4 amp. for

model supplles Lhe following

tase dlmenslons 3% inches long

1-171A: Winding

for Raytheon Type

cut to bolts on tob of the condenser. snd 2% Inches wlde 79 B.H. tube; 250-250 High voltage;
Negatlve is grounded to Price naE T D c Primary 110 volts A.C. 60 $1.00
the contalner. $| 25 eyele. Price ,pisviamasmras =
Frice fa @i s e o o o s o
R.CA. VICTOR
Fast .06-.06 60,000 chm |4 Prong Bake- CROSLEY DOUBLE HAND MIKE
Condenser Ward Leo- lite Socket CHOKE Provides true toned
. reproduction of
nard Vitrohn A unit consisting - musle  and  voiee.
o ef two chokes Ideal for wuse in
Resistor ;vhlchecnn e'ilstllr Im:,\;e Tee
18 barated. s¥s-
A high grade well Each  choke I3 ‘t,:ms':g h::d
known heuvy duy rated at 3¢ hen- as @ home
resistor. Wi dl ries at 60 mills. broadeast
sipate 25  watts sturdily con- ing mike
mniinuousl.\‘. T.t.l‘!)al o s!l‘ut"l(d and will Widel
resistance is 5 namdle an over-
Wi ohms tabhed . 1 of 157 l;: mead‘ ei"r
at 1500 <omes ]| \We bought a grezt auan- I pully shiclded in portable public ad
A high grade by-pass ¢condenser comnpletely | tity of these sockets hefore | an attractlve black dress 5y sL@ms
made by one of the foremost mowntedd  on  a | the price rise. Mere 13 epameled can. dress systems.
condenser mahufacturers in the bakellite strip to | Your chance to stock UD.- § vjensurements Neatly finished In
country Contains twe .06 ewse Installutlon. | They will go fast at thic] 5a " “jne (ong, brown gun metal
condensers in one +an. Xeparate Bakellte strip | low price—send in yourf o1 gne hlgh. pn enamel complete
terminals are brought out for measures 4 inches | order  now Phosphor- § 25 “inches wlile with 5 foot cord.
he mm“lmi] mng__ Cj” Sod {:c}]en‘ﬂ(lllcand 1% :).:?.T:mntcm:::?ﬁ::dior suref iich chioke coutalns separate terminals. 69 Our $| 25
2%:'“‘:;’? LS an slé’: Price 19¢c | i ”_,,_.__sc Price reeen., 92€ Price .
Price

FARRAND
INDUCTOR DYNAMIC
SPEAKERS--9" MODEL

The ideal <hort
wave receiver speak-

F——-ﬁ_
BALDOR
GENUINE R. c. A. Television Motor

MAGNETIC g

er; eliminates hum
g vislon recelvers.
E:.';‘.l“) llfr' i cn ss[s All gepuine brand
i.. ?OIUISIJ é::nulne A 1ew lialdor Motors.
‘arrand; mpact I . . . L
in size; brlnmni This chassis is the ilentical SPECIFICATIONS
the very weak short { one userd in the R.C.A. 100A- Tyie M 2 C R
wave  station 100B Speakers which list for 1L P.—1/15
Do not confuse as high as $35.00. Note “V l"- -"l-m"{??'
this model with the built-in  owtpnt  transformer AQC* 60 u.,"l(,’
ravious similar 4 which permils use of 450 K D— 0
types on the market 7 % : itk listorti i
posing as Farrands R volts without « iktortion. ra id 1
This is the true Farrand Inducter Dynamie. It tling or blasting. Generous oversized magnet. ré shaft 3%, Inches long.  Overnll height
adaption to Shoit \\'ars Hadio lteceivers has The thick armature is accurately centered, the Width 4% Inche 56 95
pro 'f‘fﬂ'ef‘l"‘s £n "'f ‘. ‘::L"b-;»"“‘ a sturdy meta) frame is lined with a special relfs | R Price ool R EITERERIN At
ticnsiar o QUL LSRG - batlling  fahrie, greaily improving acoustie prop-
.*-“—h \':IA':':ec‘L R n(‘i‘ 3 ,,;‘IA"?['Q\‘D'r,.,,;'{'?_', erties of this sensational speaker, Note the cor-
each other with a hracker placed between them rugated surface of the econ exclusive feature— Handy
to facilitate wounting. Overal]l 8” odel. cnhunces  perfectional  repreduetion qualities cons K f
Elease state.power, hibe when|urdening. €366 siderably: most compaectly made; 9“ outside di- 1t o
Prite oo iomyarsmamrsms suomvomme eie ameter, 4% deep overali. 50
Al $2.50 RMA
7 VLA,
12 MODEL Colon
The Genuine Farrand ;
tnductor For The First Replacement Coded
TFime At This Low Price Unit RESiStOI’S
These models are not
o The genuifue  replacenient ) Vo
to be confused with the unit mechanism for the R, 7273 he
various t¥Pes now on the C. A. 1004, 1008, and 103 ]'Walt
:;“';(T“! a;nhlaheled_‘.lil;;- speaker chassis.  This unit
del-'n-uror?i hr'(nre ic ecomplete in every derall A complete as<ortment of resistofs which will -~
bullt and not Just pur except that it 18 fumished prove Inviluzhle to the service bench. Thelr long
t(;lget}l:l!' hm,hau,‘a]-pul less the magnet. Guaran- tinned lrads and small size permlt easy insertion ]
o 4 teed to he in nerfect cunidi or rehlicenent A compart Kit and casy to earry. .
The 12 finch model: tion. Can alsn be used for Odil values can be obtalned by conneciing twe or N
have two magnets stand- replacement purposes on any nigte values in series or pardllel.  K.M.A. color S
Ing  upright.  with a othier type speakier. roded for easy identification.

bracket on the bottom to

ease mounting. Dimen Pr 95¢ FREE—\With each ass0ftinent of ?ﬂlmilélholm a
[ ] ¥ L iCe .ouiiiens heautiful hakellte ease- a sourenir of the Chicage
(L;_':.-n ln_:‘{ht:‘edgs el saod g 18 inchus  Bikhaaril “"'Itl;l‘ -‘I':“"" ceeo. 8025 é‘;}'éf,r," nIHP:-ourees'; !E('xm:siiion. Nize of box: 6!/6
azr M:v&rl) P Sla 95 :_M x 13 inches. 52.95
QUr Price wheamracin s sammerridbaspind =] riee B T TR P e

All orders are F. 0. B. New York, and

155% % feautred with evars order. . GRENPARK COMPANY

of 20% is required with every order.D ;lﬂlt-

ance may he paid on delivery. edue

2% it full amount is sent with erder 245 Greenwich St. Dept. RC New York, N.Y.

DO NOT SEND FOR CATALOG
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SALE OF ORIGINAL

All Parts Used in Majestic Receivers Have REPLACEMENT PARTS

Been Kknown to Be of the Highest Quality

|

FILAMENT AND

Primary 115 volt 2
Seeomlary to aunode eernter tapped
Ser uml.lrv 5
Secondary 2.5 volt 7 amp.
Seeoudary 2.0 volt

PLATE

TRANSFORMLER

Model Neo. 23

volt 2 amp

5 cyele

T amp. ecenter tapped

Weight 13 Ibs,

FILAMENT AND PLATE
TRANSTORMER

FILAMENT AND PPLATE
TRANSFORMER

Model No. 23A Model No, 10 Converter
Prinary 115 Volt 60 Cyele l”rl mary 110 Volt 30-80 Csycle
Necondary to anode mm-r tapped Secondury to annde eenter rapped

Recondary 5. VoIt 2

Recondary 'l 3 Yelt 7 \mp

Secondary 2.3 Velt 3 Amp. ceuter tapped
Weicht 20

Secant l-u, 3. Volt 2 Amp.
Secandary 2.3 Volt 3% Amp.

Welght 1 1bs,

Original Majentic Part No, 35883 Orlginal Majestic Part No. 2136 Orlglnal Majestic Part No. 641!
35—5 Euch 3—- cach z-—— Each
UNIVERSAL I;;)?\'EIR UN;‘\"‘I‘Z\I:‘;‘-:“":'"l":;‘}:;ﬂﬂ FILAMENT AND PLATE FRANSFORMER
LN SO QLI R i e Model No. 130A—Chassis 131-132133 T
Prin ary 110, 120, 150, 200, 220, 210 Primary 110, 120, 150, 200, 220, 240 ) 5 \W -~
: l .,r 100 Cy:-loe“"' o Primury 115 Volt 60 Cycle =
Saroidare to, anude center t1lln¢d sup- | Secondury to anode center tapped, sup- Seoidary to anode center (apped
lles 385 Valt DL at 140 AL A, plies 380 Volt D.C, at 120 M3, Seeondary 3. Volt 2 Amp.
Secondary 2.5 Volt 3 Amp. rur No. 82 Serull(ll!i:lry 2.8 Volt 3 Amp. for No. 82| Suequdary 2.5 Volt T Am .
tifi rectilier 3 ¢ =
e:::tlag 24 Volt 7 Amp.. center h‘cmnda(;} 21 Yolt 13 Amp., center | Secondary 2.5 Veit 3 Amp., center tapped
tapped tappe IR iy
Secondary 2.4 Volt {1 Amp.. eenter Welght 13 1lbs. Weight 1615 1b,
tapped - Orlginal Majestic Fart No. 9478 Original Majestic I'art No. 801
Qriginal Majestie Part No. 9529
N s 95 Fuch s 45 Kach
3.95 Eaeh —_— —

PICKUP TRANS

Model Nao.
Weight 3 1hs.

Original Mujestic I'art No.

89c¢

SFORMER

156

5332

PICKUP INPUT PICKUI" INPUT

b Lmld
TRANSFORMER TRANSFORMER
Model No. Maodel No. 109

Weight 3 Ibs.
Original Majestic Part No. 468

89c¢

133

Original Mujestic I'art No. 57:8

89c¢

$149

Fach Each Each
I'I'Sll PULL PUSI-PULL rUSH-PULL CONDENSER CONDENSER BY-I'\S3
e INPET OUTIUT BANK RAN K CONDENSER
‘TR \\\F{)I(\ﬂ‘f'}" TRANSIORMER TRANSIORMER ASSEMBLY
Model No. 30 Model No. 100B—90B Model No. 30 For No. 1001 and 90 Contalns 3—2 mfd. Madel No. 35
Weiglt 11 b Weight 414 lus. Welght 3 Ibs. Con \‘\hlq ‘,‘II 10 mfd
r H i >, i i
Orlginal Majestic 1art Orlglnal Mafestic 1'art Orlginal Majestic 1rart Ol‘lblﬂal-majeitlc art Orlglnal Majestic Part Oviglnal Majestic. Part
No. Su Neo. 1351 No. 3053 No. 1583 No. 1238 No. 5702
sqc Iuch 69c Fach s1.79 Each s1.49 Eaeh 69¢ Each
C()\l)l NSER BANK No. I3 CONDENSER BV-PARS BY-I'AS8 CONDENSER AND
ASRMEMBLY TERMINAL STRIT
Weight 63 1bs, Model No. 390 ASREERLS {
. =l Moidel No. 200
P » et i e
Original Majstic Part No. 716 Original Mujestic Part No. 9167

Each

CGriginal Majestic Part No. 6298

69c¢

Euach

69c

Each

NDENSER
ARSEMBLY
Model No. 3408
Orlginal Majestic Part
No. 9013

ch Each

CONDENSER
ASSEMBLY
Modet No. 25 and 258
Weleht 24 Ihs.
Orlzlnal Majestic P’art
No. 5607

69c ki<

CHOKE
ASSEMDBLY
No. 7P3
Dual +lioko
Welght 5% 1hs,
Original Ma]esh: Part
No. I

89c¢ lmch

SINGLE CIHIOKK
FOR 50 ~ERIES

DOVITLE CHOKE

FILTVR CNHOKE
'NIT ol 9 SERIES

Model No, 30 94 power pack 73 power pack
welghl 5 ths. Welght 8 1bs. Welght 5 “u
Orlglnal Majestic T*art Orlglnal Ma]eshc Part Orleinal Majestic Part
No. 3051 No. 8L No. 640

89c iuch $1.19 Each 89¢ Euch

C.0.Ds.

ORDER FROM THIS PAGE
Do Not Write for Catalog

No orders for less than $2.00 accepted. No
All shipments will be forwarded by
express colleet if not sufficient postage included
with your order,

'--------------------u-----------------
I WELLWORTH TRADING CO., RC 434
1 W, Lake St., (.Ilir-l o, 1iL

L X nclnsm] ﬁnll f or w hnch shlp to address below
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YOUR DOLLAR IS WORTH MORE

When You Buy From Us

when you buy from us. The prices on this page arc so radically low that no onc can possibly undersell us. Every month we list on

IS the dollar inflated? These days everyone is speaking of inflation. But who cares? Whether it is or not, your dollar is worth more

this page a few STAR (%) items which are not listed in our regular catalog. These are all spccial items of which the small quantity
on hand does not permit us to catalog them. ONCE SOLD OQUT, NO MORE CAN BE HAD AT ANY PRICE. ORDER TODAY—
NOW. Order direct from this page and save money. 1009 satisfaction guaranteed on every transaction. Take advantage of these spe-

sial offers while they are still available. STOP SHOPPING—WE SHOP FOk YOU AND GIVE YOU THE LOWEST PRICES.

COLONIAL REMOTE CONTROL ATTACHMENT
* Complete . . Nothing Else to Buy

ImsEgine the conven=
fence of Just sitting
back In an easy chalr
or lylng tn bed end
merely by pressing s
scriés  of  buttons,
starting the rudio lo-
eated in a far off
roorn or hidden away
in the basement. Not
only that, but select-
ing one of ten stationt
from a remote point.
If this 13 the machine
age, It 1s alsn the age of conrenience.
The remote control is a2 machine de-
signed to tune vour radio automati-
cally. Why nnt co atlvantage of It,
especlally when 1t {3 priced more than
300¢% below its original st value.

This remote eontrol outfit was used
on one of ‘hf Colonlal remote Control -
recelvers which sold for niore than $300.00: Yet you o
sttach It to your own radio. You ean
pomo other out-of-the-way place and extend wires 10 any number of speakers.
located in varlous parts of your apartment. Imagine the surprise of your friends of guests
st dinner or at speelal gatherlngs. swhen. by merely pressing a hutton the room 1s gradually
flooded with beautiful musle or other entertaining programs, by the hidden speakers.
Aside from belng s novel Idea it Is also a very practical one

RADIO SERVICE MAN and CUSTOM SET BUILDER—Here 1s Your Opportunity!

E

Greatest Buy in America}
Pilet Six-Tube Two-Yolt

* Battery Receiver
COMPLETE, NOTHING ELSE TO BUY

Thers sre ONLY 20 of these battery re-
allable. ACT FAST If you de-
s1e nne st this low price. Every
cne I famillar with the fine quality end
Dperforrnance of Pllot receivers. Thelr pre-
cise engineering and elaborate deslgn has
made them famous throughout the world.
A fortunate buy permults uaz to sell these
8 tubo 2-volt recelvers at a price which 1s
almost 3007 below list.

This receiver may bLe operated from @
storsge battery sa_well, without any eddle
tionsl changes. Uses 2-30°s, 2:31'2 and
1-33's.  These 1ubey sre srranged in @
bighly sensitive tuned radlo frequency elir-
eult which assures wfability throuxhout the
entire life of the set. kvery combonent
part. including the tuning eonlenser, are thoroughly shislded to prevent stray signals
from entering the eircuit. A large B” magnetic speaker. speeially desloned to work
frum push pull tubes, repenluces the progrems with e clarity which eombares fasorably
with the orlglnal renditions.  ath ehassly gnd speaker sare mounted in s two-toned
eabinet of sicelal columnsire deslun.  The tour controls on the front panel are respec-
tively volume control, statlon selcctor, ‘‘on off’’ switch and tone control. The cabinet
measures 18" high by 16” wide by 9 deep. Shipplng weight 30 lbs.
No. P-200—Pilot & Tube 2-Volt Battery Reoceiver, Less Tubes.
YOUR PRICE . -

Complete set of tubes for this receiver e

$13.52
$4.82

You need but mention the words “'remota control”” to your customer and immediately you
command his entire interest and attentlon. You are able to do this because the idea to
him. is new and berause it immediately Implle: expensive eyuipment. Jlowever, when
you Inform hlm that you ean construct or ADAPT H1S RECEIVER FOR REMOTE
CONTROL OPERATION for only a few dollars mare, hls Interest will most ¢crtainly
materialize tnte an order. We need nat #lse YOU any more talking points on this subject
because you prabably can muster up more than we.

EXTREMELY SIMPLE TO OPERATE

The outfit comprises two small motors (onc for turnins the tuning condenser and the
other for turning the volume c¢ontrol). a 10-position eommurator switeh for selecting 10
dlfferent statlons, a step-down transformer for energlzing the motors and a 13 hutton con-
trol board (10 buttecha for the IO statlons, 1wo button: for inereasing or decreasing the
rolume 3hd one hutton for silent tuning). A pllot lght in this control hoard Indleates
when the ceceiver !s operating,

It the shaftz of the tuning condenser and volume tontrol of Your present receiver can be
extended so that the commutator switch section and one of the motor geats cah be slipped
over the tu ondenser shaft ahd the otheT motor gear on the volums control shaft then
¥You caf eas adaDt this outfit to yonur recclver DIRECTLY without &ny further chankes.
With some sets It may he neressary to remove hte volume control entlrely from the
chassls and mount It directly on the gear of the volume control motor. Custom set bullders
need have no headaehies ahout thie remmote control, Inasmueh as they can design the physlcal
layouts of their sets to conform with this eauipment. The Illustration clearly shows all
component Parts of this coniplete remote rontrol systern. Shibping welght 18 Iba
Ne. 1789 Colonial Complete Remote Control Outfit 3 6
YOUR PRICE. Only oo oo e PVOUURURRIUIPURPI 11, )

Den't Junk Yeur Oid Tube Checker! Modernize it

With This Multidapter

Contrafy to populsr bellef the advent of the seven Brong and other new tubes hes
mot rendered your tube checker obsotete. TWhy throw away an eIpensive tune
checker when It can be easily, without any internal
changes, brought up to date?! You merely plug this
new Multtdapter into the four prong socket of Your
Dresent tube checker and you sre sll equipped to test
etery tube thal was ever pleced on the market. The
legends of more than 60 of the new tubes are litho-
graphed directly on the front panel of the Multldapter.

Furthermore. the unit ls so fiexibly eonstructed thas
the operator has access (o every ingle elenient of eny
tube. [n other words., mslde from betng sble to make
standard teats, every concelvable other test desired by
any serviccman or eXIperiheénter c¢an be rsadily mads
through the manipulstion of four Dlugs and the series
of plug jaeks, sywmetricaliy arranged on the front panel.
This featurs makes the unit s perpetusl Iinstrument.
Bhipping meight 5 Iba
No. 205—Multidapter

YOUR PRICE .o ooeeeereeesrecrcrecrrenierr. S A O R

Servicemen's Wire Weund Fixed
Resister Kit

e ST ,nluum
[T wounT = =
(= (=)
PRAATION A LTYITTLY commercial type
1300 YOI

BAKEUTE CORE

queney

robably never seen or used a rveslator of
thie tyne. It s new, it {s radically different from
other resfstors. hoth In construetion. sccuracy and malne
tensncs  of ealibration, These reslstors are “AR-
MORIED'® In the strictest sense of the word. A
heavy stee) covering around fine wire elemnent hrotects
it Indefinitely and prolongs Its life. A RESISTOR OF
THI® TYI'E MAY IHZOL':*ED OVER AND OVEL

welght 23 1bs.
No. “F' 2 Button Mike.
YOUR PRICE

* A REAL MICROPHONE
at the Price of a Toy

valua eoter offered In a

phone! An wnusually large
two - button
ruggedly constructed and
derigned
broadcast purpuoses.  Fre-

3.000 syslss—adeuate for
a1l peech and music re-
production
FOR PUBLIC ADDRESS WORK.
cushivned diaphragm of duralluni with pure gold
center contacts on huttons and diabhragm. Stand-
ard 200 ohms por button. Finished in beautlful % ¥\
polished chroime. Not welcht 1% 1bs.  Shipping T

FREE
RADIO

AND

SHORT WAVE

1»  the largest
mlero-

microphone,

especialy for

]

ranoe 30 1o ever a0
#O 1T ARANIE

EXCELLENT
Stretched
-~

o FABIOTRAUING .

$4.96

AGAIN. FROM SET T WITIHOUT LOSING
ITS CALIBIRATION OR ZARING OUT.

The kit sensista ¢f 24 resistors, only 4 of whizh are
duplicated. In (Im:(-r mmlslu ere arrb- u.rhe Ilhal;\l ‘.;3 d”-
ferent salues. f these units were bought Individually
they would cost more than $0.50. Manufacturers and This tube may be called o
eustom set hullders are rapldly becoming awazre of the
fact that these resistors defy adverse conditions. They
will atand & considerable overload without bresking
down. It is qualliy merchandise of this kind which
builds up the business and reputatlon of a serviesman
or custom set bulider because “‘theap thinge are ex-
penslve tn the long run.

CONTENTS OF KIT

The kit containe one esch of the following values: 20
ohms C.T., 40 C.T., €0 C.T.. 50 ohius, 106, 150, 250,
200, 400. £00. 1250, 1500. 2000, 2500. and 3000: and
two esch of the following 200 ohmns, 300, 750 and 1000.

Bhipping welght 3 1bs.
No. ‘MU-KiT""—Service Men's Wire Wound
.onlysz~z4

mitters or in receivers.

YOUR PRICE

* High Emission 201-A Tube

*“erosa”
between s 71-A and (he 201-A.
the M type filament of the foriner and
the characteristics of the latter. In
other words it Is a 201-A tube. which,
due to dts "'M’’ shape filament has a
rery  hich electronic  emission. This ] chandise.
o means high plate eurrent. These chet-
acteristles make It exceptionally suft-

alile for use as an oscillator in trans-

My be used

10 advantage as ozcillatora In 5 and 10

meter transmnitters. Filarment voltage 5 volts, fila-
ment ciirrent —. 25 amns. maximum plate voltegZe
157 volts. Shipping welght ¢ ib.

No. ZRF—High Emission 201-A Tube

Over 100 Hook Ups—
1500 Illustrations

Frory tlme e« New editlon of our RADIO AND
SHONRT WAVE TRIATISE comes off the press
it 1: an event.

This completely revised and enlarced 1934 edition
eontains 108 solid Pages of useful radio inforination. dls-
crams. lllustrations, radio kinks and real live vadio mer-
It containe more valusble radie Information—
more real Hve “‘meat''—than many teXtbooks on the sublect.

PARTIAL LIST OF CONTENTS

Chapter Twe of ““Fundamental Princlples of Radio for the De-
ginner—The New Tubes, Thelr Uses. and Thelr Fundamentsl
Circults—How to Make Money with Public  Address SNystems.
How to Bulld the “ILT.” Beginner's Transmitter—Haw to Hulld
the Famous Twinplex Short Wave Ltecelver—How 1o Consiruct en
Amateur Radlo Transiniiter—A Most Modern and Complete Tube
Chart. Including Socket Connections for all Tubes—XNumeroua
Free Offers, ete.
Ensloss 4a for poatage.

it has

Treatlss sent by return mail.

esch $0.22

Fixed Resistor Kit.
YOUR PRICE.........

WE ARE A WHOLESALE HOUSE AND CAN NOT AC-
CEPT ORDERS FOR LESS THAN $3.00.

iF C.0.D. shipment [s desired, pleass remlt 209, remit-
tanes. whish muit ascompany all érders.

If full cash aceompanies srder, deduct 29, discsunt. Sond
mensy order—tertified sheck—U. 8. Stamps.

Radio Trading Company

for same.

e
X " TR @ P
ORDER FROM THIS PAGE [ T i miiine. 6ot our big FREE
catalog for the greatest Radio Bargalns.

Should you wish goods shipped by parcel post, be sure to Inolude suffiolent extra remittance
Any excess will bs refunded.

102 Park Place

New York, N.Y.

&40
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