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An cAnnouncement

of Importance

To Our Readers—

If you do not want to muti-

late the cover of this mag-
azine, you can send ws this
information in a short letter,
or on a sheet of paper.

During the past few months many letters have been received from readers of
RADIO-CRAFT +telling us that they have been unable to procure copies of this
publication from their local newsdealer, and it was necessary to either write
to us or to travel some distance to buy a copy.
The increasing number of magazine newsdealers throughout the country makes
it difficult for us to supply every new dealer immediately with copies of RADIO-
CRAFT. Occasionally a month or two passes before he receives first copies.
Then on the other hand, very often the dealer carries only one or two copies
which he sells quickly. Sometimes it is possible that your dealer does not carry
any copies of RADIO-CRAFT.
Whatever may be the case, we ask our readers at this time for their whole-
hearted cooperation. We are earnestly trying to give you a better magazine
each month—to bring you new articles, better illustrations and new writers. At
the same time we are anxious to bring you new advertisers whose products you
will be interested in buying. And ultimately we are striving to make more
people read RADIO-CRAFT each month. At this time you can be of assistance
to us by reporting to us the name of your dealer it he cannot supply you and
your friends regularly with copies of this magazine. For your convenience a
coupon will be found in the lower
lefthand corner—just fill it in—en-

___________________________ -
| close it in an envelope or paste it on
| g
RADIO-CRAFT, | @ postcard and mail it to us. We
95.98 Park Place, New York N. Y. I N " \ p
. a ake every ettort to encourage
Gentlemen: | am unable to get my copy of RADIO-CRAFT at my newsdea'er. Will you please | g o Y 9
arrange to have him carry several copies? | your newsdealer to carry several
I copies of RADIO-CRAFT ever
Y
My dealer's name is . | i
| month so that you and your friends
His address is - - I can conveniently buy the current
| issues.
City and State e 1 1ssues
ou are assured of owur sincere thanks i
X Iy d thank
D T | you will take only a few moments of your
| ‘time 10 do this for us.
Address - I THE PUBLISHERS.
City and State - RADIO-CRAFT
R-6 I

96-98 PARK PLACE NEW YORK, N. Y.

‘—-“



AT LAST!

WORLD -FAMOUS COYNE TRAINING IN

- =3

* NOT The Ordinary
Correspondence
Course

The 1,000 page COYNE
Standard Reference Set, with
its more than 1500 illustra-
tions, is NOT the usual cor-
respondence course. It is so
arranged that, instead of get-
ting one or two lessons a
month from which to answer a
few simple guestions, you get
the whole complete volume at
once, o that you can refer to
advanced sections and different
branches of electrical work at
will, going ahead as fast or
slow as you please. And the
book itself is always valuable
for constant reference and re-
view.

No Previous Experi-
ence Needed To
Succeed

Advanced education or pre-
vious experience is not needed
to make a success of COYNE
Electrical Training. Every-
thing is given in simple, easily
understood language illus-
trated thoroughly by photo-
graphs and diagrams. If you

can read and understand simple
English you can learn all about
the operation, care, service,
repair, ete., of practical elec-
trical equipment from this
great book.

Immediate Profits
From This Book!

You will find it possible to
learn to do real electrical jobs
almost immediately upon re-
ceiving vour COYNE Standard
Reference Set book. There are
many excellent opportunities to
earn good money from spare
time electrical work right in
yvour own neighborhood while
you are studying. This is not
idle talk—but the actual expe-
rience of others no brighter or
more able than you. If you
have pep and initiative, you
ought to be able to make this
set pay for itself many times.

for
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vailable For

HOME STUDY

The practical, simple, easily understood instruction material that has made
COYNE famous for 34 yvears is NOW—for the first time in history—avatlable for
YOU to study AT HOME! Never before has this instruction material been avail-
able for any but regularly enrolled resident students and graduates of COYNE.
But now, compiled by the entire COYNE staff assisted by many of the world’s
outstanding electrical firms, this rich store of electrical knowledge is available for
you in convenient book form—to study at home.

FREE CONSULTATION SERVICE INCLUDED

Every owner of this wonderful book—The Standard COYNE Reference Set—will be entitled
to the privilege of freely consulting with COYNE Expert Instructors in the solution of any
electrical problems that may arise in studying and using this home training set during an
entire year's time. This feature alone is worth many times the small price of the bock...
as testified by hundreds of working electricians—who have made use of this unique service.

Here’s Why I Am Taking This Step!

It means a great deal to me to break a tradition and change a well-estab-
lished policy "after 34 years. That's what I am doing when I offer COYNE
Training to you AT HOME, instead of ONLY here in our great shops. But
these are unusval times. and have created unusual conditlons. Many ambitlous men who
would be here at COYNE now—preparing themselves for & useful, profitable life work
in elactncily—canr!at come becayse of financial dimeulties. It 13 my thought that. b

::ﬂerinu this COYNE Tralning to them for home study at rldiculously low price, they wih
be uhle to earn from what they learn, and soon be finantially able to comé to COYNE
ater if they decide they atill want thiz superior electricel training that Is known the
world over for fis practiealness and thorougkhness. Not that petting this bhook n‘e'].

:»rul:nit::u:ernm};i 1‘? lor?tl?le rm Col‘l—INEb . i]il" }f simply my hope 1that the knowledge ;.':'.1

4 rom this w 2 ,
thut can totne only from attendance 0-?! CO\'N'E'.“pm Toulkio a0 S g SRIND RS C

H. C. Lewis. Presldent.

Don’t Delay—~Get Started VOW!/

This big book of more than a thou-

sand pages——crammed full of practical
electrical knowledge illustrated by more
than 1500 photographs, diagrams, etc.,
shows you how to do real electrical WITH ORDER

job's of every kind from installing $2 A Month -
switches and wiring houses to connect- Uotiitull i’%}“.é‘
ing, testing, operating and repairing gnilﬂ‘iinnl;riif.- b‘i“‘?‘\",
: 4. 75 5
- C. and D. C. motors, controllers, T °1=?‘°:'®q ‘aq“'
generators, and switchboards. Get it Gae ¢Q°oq0°
AT ONCE—you'll be delighted with the ¢~°°q"é°l° <
epse and quickness with which you . oAl S -
: o TV E N
learn and can get to making real money & obo",s’.b &
out of spare time electrical work. Send é‘e%‘? o'\ QW\'\:"‘ vl
your order on the coupon NOW! P ¢ e 4 /
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IN OUR NEXT FEW ISSUES:

COPPER-OXIDE RECTIFIERS. The copper-oxide rectifiers is one of
the most useful devices in the modern service kit. We refer to the
small, but efficient, rectifiers used with the conventional D.C. meter
to make it read A.C. The article to be presented is exceptionally
complete: curves showing the efficiency of the device; the changes
in its resistance as the current through it is varied; the effects of
temperature; and how to use it, are all part of this vital article.
It is written in simple, but accurate, language that will appeal to
evervone—and by an authority, too. Don't miss this one.

COLOR RADIO. We'll let you in on a little secret. You have heard
of tone controls, haven't you? Well, a radio set will soon be avail-
able in which there is a neat device which allows you to block out
the "lows' without hampering the "highs,’” and vice versa. Not
only that, but a spectrum appears which tells you the amount of

lows or "highs" you have. It works—we're ahead of our story, now.

RADIO-CRAFT is published monthly, on the fifth of the month preceding
that of date; its subscription price is $2.50 per year. (In Canada and
foreign countries, $3.00 a year to cover additional postage.) Entered at
the post office at Mt. Morris, lll., as second-class matter under the act of
March 3, 1879. Trademark and copyright by permission of Garnspack
Publications, Inc., 98 Park Place, N. Y. C.

Text and illustrations of this magatine are copyright and must not be
reproduced without permission of the copyright owners. We are also agents
for WONDER STORIES and WONDER STORIES QUARTERLY. Subscription
to these magaiines may be taken in combination with RADIO-CRAFT at re-
duced Club rates. Worite for information.

Copyright 1933. GERNSBACK PUBLICATIONS, INC.

J. M, dERZBERG, Yice-President
. 5. MANHEIMER, Secretary

HUGO GERMNSBACK, President
S. GERNSBACK, Treasurer

Published by TECHNI.CRAFT PUBLISHING CORPQRATION. Pyub-
lication office: 404 N. Wesley Ave., Mount Morris, lllincis. Editorial
and Advertising Office: 96-98 Park Place, New York City. Chicago
Advertising Office: 737 North Michigan Avenue, Chicago, Il
Western Advertising Office: 220 No. Catalina St., Los Angeles,
Calif. L. F. McClure, Chicago Advertising Representative. Loyd
B. Chappell, Wostern Advertising Representative.

London Agent: Hachette & Cie., 3 La Belle Sauvage, Ludgate Hill, EC. 4
Paris Agent: Hachette & Cie., Australian Agent: McGill's Agency
Il Rue Reaumur 179 Elizabeth St., Melbourne
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delivers such Clear, ConS/sfenf Year Round

’TION

Beavnru in its chrom-
ium-plated finish, the Scorr
Are.Wave DeLuxe is as
capable asit looks. Embody-
ing every worthy scientific
improvement, such as auto-
matic volume control, visual
tuning, static suppressor,
etc., it is a marvel of care-
ful custom building to most
exacting laboratory stand-

ards of perfection.

"This receiver is the crowning
achievement of my eight years
experience building world's:
record-breaking superhetero
dync receivers. | have no
besitancy in backing it with
the strongest guarantce ever
placed on a radio.

Each day ¢ ew letters of enthu- (”Zey ani’{i /t 00w[d)/l/t Bg Do}zg SCOTT Au-Wave DeLusie owners
s:isnc ;rais:n;:o:: OWZersrsof SCOTT L ﬁ ! Lt / GUARANTE E / t ', are more enthusiastic .over their re-
i FOREIGN STATIONS LIKE LOCALS

F R AN c E The thrill of tuning in foreign short wave stations, as far

. as 10,000 miles distant, clearly with full loudspeaker
the Scott Laborateries for inspection by . A over! "Never owned or heard a better,
. volume, consistently the year ‘round .. . plus perfect ) \
any one. “Rome, England, Germany and i ) ) ¢learer or purer-toned receiver, and this
Spain come in very good — more than reception of literally everything on the regular broad- is my 13th all-clectric set,” RCS, Texas . . .
pleased with set — tone is superb,” RPH, cast band on the North American continent! For “Prance, Italy, Russia and China with very

years a dream . . . scoffed at as-“impossible™ by
G E RMA NY many so-called “experts” even today . . . yet the Ec UA Do R
Scotrt AtL-Wave DeLuxe Rabio actually does
Conn. “Best radio I have Fvcr owned ~price T e anly i oceaskamal et gases nt cegu- powerful l“oudspcaker volume,” EB, lndov:
very reasonable for what it is and will do—have ! China ... "Get as far afield as England,

logged Rome, England, France, Spain, Brazil, larly—for every owner—under the broadest, GAH, Australia . . .“Foscow, South America
Germany, Australia,” OS), Conn. “VK3ME, soundest guarantee ever placed on a radio and Pittsburgh fine,” EAC, Alaska..."U.S. A,

set. If you would like to know more about
| INDO-CHINA \Eiiseevwaiiwwesll ARGENTINE
breaking radio . .

. send complete p—
Australia, every time they are on the air—clarity of for comp Canada, Austalia, Japan, Indo-China, Siberia,

ceivers than most radio listeners—why
not?—they have more to be pleased

ENGLAND

tone and volume like local,” CGB, Conn. “European details, mdUdmg PROOFS. Mexico, France whenever they are on the air,”

stations as much “at my finger tips” as locals,” TPB, D. If you plan to visit Chicago’s JTM, Hawaii. These and hundreds of other like letters

C."England so that it can be heard all over house — A CENTURY OF PROGRESS may be scen in our files at any time upon request
A s T R A A be sure to come and inspect our Laboratories, M Now

u L I 20 sce and to hear these marvelous reccivers. on

also Paris and Rome—on grounded 25-foot aerial,” WCD, E. H. SCOTT RADIO LABORATORIES, INC,

N. J. “Congratulations on a receiver of such extreme E. H. SCOTT PR e cod [ AR pRA R e

sensitivity. Marvelous tone quality.” JES, I, — commer- RADIO Send me complete details regarding the SCOTT AvL-Wave De Luxe Raio,

cial manager of a great broadcasting station— Reception LABORATORIES, INC, Sucluding pecknica Ll daepee formne JRROOES faad fPrieciquotutons

and recording on phonograph records of cvery program from SN RAVEN S CODI AV EH Name

VK2ME and VK3ME for an entire year accomPhshcd by Dept. C63 Addrers ==

_Mr. Scott under home reception conditions in Chicago. CHICAGO, ILLINOIS Towm— . State

RADIO-CRAFT for JUNE, 1398343 707



| WiLLTRAIN You AT HOME

Many Make 50 to ‘100 a Week
in Radio -- the Field With a Future

. Mg' book, “Rich Rewards in Radio,” gives you full information on the opportunities
in Radio and explains how I can train you quickly to become a Radio Expert through
my practical Home Study traiming. It is free. Clip and mail the coupon NOW. Radio’s
amazing growth has made hundreds of fine jobs which pay $50, $60, $75 and $100 a week.
Many of these jobs may quickly lead to salaries as high as $125, $150 and $200 a weck.

Radio—the Field With a Future

Ever so oiten a new business is started in this country. You have seen how the men
and young men who got into the automobile, motion picture and other industries when they
were started had the first chance at the big jobs—the $5,000, $10,000 and $15,000 a year
jobs, Radio offers the same chance that made men rich in those businesses. It has already
made many men independent and will make many more wealthy in the future. You will be
kicking yourself if you pass up this once-in-a-lifetime opportunity for financial independence.

Many Radio Experts Make $50 to $100 a Week

In the short space of a few years 300,000 Radio jobs have been created, and thousands
more will be made by its future development. Men with the right training—the kind of
training I will give you in the N.R.I. Course—have stepped into Radio at 2 and 3 times
their former salaries. Experienced service men as well as beginners praise N.R.I. training
for what it has done for them.

Broadcasting Stations employ trained men con-
tinually for jobs paying up to $5,000 a year.

Many Make $5, $10, $15 a Week Extra
In Spare Time Almost At Once

My Course is world-famous as the one “that pays for itseli.” The day you enroll [
send you instructions, which you should master quickly, for doing 28 Radio jobs common in
most every ncighborhood. Throughout your Course I will show you how to do other
repair and service jobs on the side for extra money. I will not only show you how to do
the jobs but how to get them. I'll give you the plans and ideas that have made $200 to
$1,000 a year for N.R.I. men in their spare time. G. W. Page, 110 Raleigh Apts.
Nashville, Tenn., writes: “I made $935 in my spare time while taking your Course.” M
book, “Rich Rewards in Radio,” gives many letters from students who earned four, five
and six times their tuition fees before they graduated

Get Ready Now for Jobs Like These

Broadcasting stations use engineers, operators, station managers and pay up to $5,000
a year. Radio manufacturers employ testers, inspectors, foremen, engincers, service men,
buyers and managers for jobs paying up to $6,000 a year. Radio dealers and jobbers
(there are over 35,000) employ service men, salesmen, buyers, managers and pay up to

Spare time set servicing pays many N.R.I.
men $200 to $1,000 a year. Full-time men
make as much as $65, $75, $100 a wecek.

F“g J* T~

$100 a week. Talking pictures pay as much as $75 to $200 a week to men with Radio ®
training. There are hundreds oi opportunities for you to have a spare-time or full-time
Radio business of your own—to be your own hoss. I'll show you how to start your own - 1

business with practically no capital-how to do it on money made in spare time while
learning. My book tells you of other opportunities. Be sure to get it at once. Just
clip and mail the coupon.

| HAVE STARTED MANY IN RADIO AT 2 a¥° 3 TIMES

$400.00 o $800.00 Chief
fl".'nlk]:i{ﬂsl Moviesl.—:m invcntiot;l made Jossiglc Each f“ Ll En Spare o Engineer
b io~—employs many well trained radio 7 = ¥ s
m)t':n ?o; jobxs“ p:yingm $75 “to SZ?)Oma week. Month ‘ﬁ"" ; Time ( g Station WOS
. N

have m nice pokitlon and am

Television—the coming field of many great
opportunities—is covered by my course.

708

“T spent fifteen years as traceling
salesntran  and was  making  good
money but could see the opportunl-

ties in Radio. Bellevo me, I am
not sorry, for I have made moro
money than ever before. I haro
made more than $400 each month
and it really was your course thab
brought me to thls. I can't say too
much tor N.R.I.”"—J. G. Dahlstead,
Radlo Sta. KYA. S8an Franeisco, Cal.

“Money could mot pay fof what I
Rot out of ¥our course. I did not
know 2 simgle thing about Radle
beforo ¥ enrolted. but I hare made
$300 in nw sparo time. although
my work keeps me away from home
trom 6:00 AM. to 7.00 PBL
Brery word I erver read about your
course I have found true.”—Milton

I. Leiby, Jr., Topton. Pennsylvanla.

RADIO-CRAFT

getting u good salary as Chiel En-
gineer of Radio Station WOS. Re-
fore entering Radlo. my salary wug
burely $1.000.00 a year. It i3 now
$2,400.00 s year. Before entering
Radlo. my work wai. moré or less,
& drudgery—It 135 now s pleasure.
All of this s the result of the
N.R.I. tralnlng and study. You got
me my first lmportant posltion.”*
H. H. Lance. Radio Statlon WOS,
Jefterson Clty, Missourd.
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Act Now --- Mail Coupon Below
for Free Book of Facts and Proof

You Can Learn at Home in Your
Spare Time to be a Radio Expert
Hold your job. There is no need for you to leave home. I will train
you quickly and inexpensively during your spare time. You don’t have
to be a high school or college graduate. My Course is written in a clear,
interesting style that most anyone can grasp. I give you practical experi-
ence under my 50-50 method of training—one-half from lesson books and
one-half from practical experiments withhequigmerll)t glvennw('lxthout ;xt;a
charge. This unique and unequalled method has been called one of the
greatest developments in correspondence Radio training. N.R.I. pioncered sample Lesson FREE
and developed it. It makes learning at home easy, fascinating, practical.

Learn the Secrets of Short Wave, Television,
Talking Pictures, Set Servicing,
Broadcasting

T'll give you more training than you need to get a job—I'll give you
your choice, and not charge you extra either, of my Advanced Courses
on these subjects—(1) Television, (2) Set Servicing and Merchandising,
(3) Sound Pictures and Public Address Systems, (4) Broadcasting,
Commercial and Ship Radio Stations, (5) Aircrafit Radio. Advanced
specialized training like this gives you a decided advantage.

_ Mail the coupon today. In addi-
tion to my big free book. "'Rich
Rewards in Radio,” 1'll send you my
new reference book, ““Modern Auto-
mati¢ Volume Controls.” This text
is part of my regular course, and
in the past only my students could
get it. 1t covers such subjects asg
Tuning Indicators; Off-Resonance
Muters; Direct and Amplified A.V.C,
Delay; Dicde Detectors; Servicing
A.V.C. systems and other important
angles of this interesting subject.
Of course the book iz right up to
the minute, and gives you the in-
formation in the famous N.R.I. sim.
plified manner. Mail the coupon

Your Money Back if You are Not Satisfied N e iy
1 will give you an agreement in writing, legal and binding upon this
Institute, to refund every penny of your money upon completing my

Course if you are not satisfied with my Lessons and Instruction Service. SPECIAL Radio E opment

The resources of the National Radio Institute, Pioneer and World’s

Largest Home-Study Radio School, stand behind this agreement. for BI'O&d Pl'actical Experience

Find Out What Radio Offers. Get My Book Given Without Extra Charge
One copy of my valuable 64-page book, “Rich Rewards in Radio,” is 2{l§w‘~;.0urs‘fo Is mot a t.hoolryl:]d'll
ou how to use my special Radlo

free to any resident of the U. S. and Canada over 15 years old. It has
started hundreds of men and young men on the road to better jobs and a
bright future. It has shown hundreds of men who were in blind alley
jobs, how to get into easier, more fascinating, better paying work. It tells
you where the good Radio jobs are, what they pay, how you can quickly
and easily fit yourself to be a Radio Expert. The é upon will bring you a
copy free. Send it at once. Your request does not obligate you in
any way. Mail coupon in envelope or paste on post card. ACT NOW.

equipment for conducting esperi

and bullding circults !\glch Izlluﬁor::ll;
important principles ysed 1n such well-
known sets as Westinghouse, General
Electrie, Phlilco, R. - A., Victer
Majestle and others. You work out
with your own hands many of the
lhim‘;sr you read in our lesson books.
This 50-50 method of training makes
learmning  at
home easy,
interesting,
faicl nating,
intensely
bractical

J. E. SMITH, President
Dept. 3FX, National Radio Institute
Washington, D. C.

e W CUp and mail NOW for
el Oy Ayl FREE INFORMATION

Experienced
Radio Man J. E: SMITH,‘ Presic_lent,
Pralscs National Radio Institute, Dept. 3FX,
R. I Washington, D. C.
N. o &e Dear Mr. Smith: Please send me your reference
Course book, “Modern Automatic Volume Controls,” and

your book, "'Rich Rewards in Radio,”” which points
out the opportunities for spare-time and full-time
jobs in Radio and your famous 50-50 method of
training men 10 become Radio Experts through home
study. I underscand that this places me under no
obligation. (Please print plainly.)

“‘Before taking your course, 1 had worked
at Radle for over soven years, doing
auite o bit of servieing, but I realized
that I was In need of better training.
From the first lesson on I began to un-

derstand polnts that had had me wondering. Name...... ... Age.

Tho course has taurht me what I could

not have learned otherwise and 1 would

not tako many times the price {t has Address

eost me. for the knowledge I have galned. .

In a peried of nine months. I have made City State,“ SBX"
8

st least $3,500."—C. J. Stegner, 28 Ba

Sandusky St., Delaware, Obla. L--I | - — ]
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RADIO CHASSIS INC. 2r NEW JYORK CITY

ThaoE manm

Introducing TOWERUA

MAKES YOUR CAR Ay POWER PLANT
The Most Startling and Revolutionary Develop-
ment in the Automobile and Radio Industries

OUT WITH THE OLD

—— NEW...REAL EcoNomy...UNIVERSAL APPEAL

e @ DELIVERS 110 VOLTS AC!

The universal current for radio and elec-
trical appliances. Voltage constant un-
der variable speeds.

177, @POSITIVELY NO BATTERY
- r'rh/ DRAIN!

Unit in no way connected to, or draws
absolutely no current from car battery.

MANY USES!

e ® RUGGED CONSTRUC.

MR o TION!
‘ "}_::(.: < 7 e No co;nmufafor or slip ring. Ball bear-

‘_'-‘ » e ing rotor.

. /./g All Units Deliver 110 Volts AC ® HOME RADIO IN YOUR
%ﬁ% ’ 1 ~ MODEL 21 CAR _
o = J;lﬁ;l bR HATT GUTFUT ce‘:v?erer;: ol IO“Vol;a;\Co:reA anDCcc:::
__MOTOR BA_T LIST PRICE nect to :ar ‘:ni';!r:na.d Ad:ili:ilonﬂdouflef

in dashboard permits added uses of

$ 3 850 electricity.
—— @EASY INSTALLATION!

MODEL 23 Complete unit can be installed by the

average radio mechanic in one-half hour.

100 WATT QUTPUT No unit cutouts, no complicated drilling.
LIST PRICE $46.50

o ———
s -

GAS ENGINE—GENERATORS WITH FILTERS FOR NOISE UPKEEP! g

Model 41—200 Watt Quiput g I List Price $ 99.50 No aHenti ded. Ball b

ode = a utput.......... S — cmee LISt Price - © attention or care needed. Ba ear=
Model 43—300 Watt Quiput...... - e List Price  [39.50 ing rotor eliminates oi|ing. No wear or

32 YOLT DYNAMOTORS FOR DELCO SYSTEMS tear on car in any manner.
Model 31—I50 watt Output. ... o List Price $79.50
Model 33—200 Watt Qutput. cevvvemeneLiSt Price  84.50 ‘ ELECTR'CAL APPL'ANCES]
Upholstery vacuum cleaner, portable

There is no battery drain with POWERACK. POWERACK converts the fan, cigarette lightee, camp lighting.
mechanical energy of the running motor into 110 Volts A. C. current, o
Plug any A. C.  or AC-DC receiver into the dashboard outlet and it V4
works as it does in the home . . . WITH NO DRAIN ON THE BATTERY. o

Clip the Coupon -
POWERACK has other uses. The 100 wah unit delivers 50 wats for any P P s
radio receiver and 50 watts which can be used to run an upholstery | Add this fasi’-moving use- & ‘00

vacuum cleaner, portable clectric fan, etc. If you get a flat tire on an &
open country road, plug a portablegelectric light into the second outlet fuf produd’ to your sume- )
on the dashboard and fix the flat in comfort and light. For camping mer line Full terri & Q°
purpeses, in addition to the operation of a radio, POWERACK will either ine. u ©rri= @

=1 fight two 25 watt bulbs or ane 50 watt bulb. Play bridge by regular | torial protection {o‘..’ ¢

‘g.a\ electric lighting. POWERACK will supply currenf to light up your sum- o
% mer bungalow. In other words, you have available the same current in dealers. & "0 o\\'
= | your car as you have in your home and all_electrical appliances which o _&\ Q\
add comfort in your home will add comfort in your car, PRICES WEST .“o bz\ (\O,
OF ROCKIES Lo
Sold through wholesale distributors onl SUGHTLY o &
9 Y HIGHER o &
d @ »
RADIO CHASSIS, INC. S RE
k C- P (] b@a )
112 W. 18th St.  Dept. RC  New York City e & R ¢

EXPORT DEPT.—1457 Broadway, New York City i
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AUTOMOBILE RADIO SETS

An Editorial by HUGO GERNSBACK

sets have emerged during the past two years into a

ROM the purely experimental stage, automobile radio
Fstandard product.

Formerly it was necessary to vip practically the
entire car apart in order to install a set in a car. Start-
ing with the top of the car wherein you had to place an
aerial, additional work had to be done to install a sepa-
rate loudspeaker; a good deal of fussing was also neces-
sary, and even then the results were not any too good.
Reception from local stations was satisfactory, but on the
road, fifty or a hundred miles distant from the nearest
broadecast station, results were poor.

But conditions have changed for the better, and the sets
now being put out have been engineered in a manner sat-
isfactory to all. A number of car manufacturers have
cooperated with the radio industry so that practically all
the new cars coming through now have aerials installed.
While such aerials help a great deal, they are no longer
absolutely necessary because with the high gain sets, which
we now have, a small, compact aerial hung underneath the
chassis is all that is needed to give excellent results.

The more up-to-date automobile radio sets for 1933 are
engineered along the “unit idea” where everything is con-
tained in one block, or box. A complete radio set with all
its tubes, tuning controls, loudspeaker, ‘“B’ eliminator,
etc., are all placed in the self-same container. Some of
these sets do not require any remote control cable, but
may be tuned directly by means of control knobs which ex-
tend from the box. This may be said to be the ultimate,
and no doubt such sets will become increasingly popular as
time goes on because they are so easy to install and be-
cause very little extra wiring is needed.

Of course, the usual spark plug suppressors must still
be used in order to get noiseless reception, and wire con-
nections still have to be made to the “A" battery; but
these are minor considerations.

Of interest to the radio industry is the fact that there
are still many millions of automobiles in this country which
are not equipped with radio, and which are excellent pros-
pects for automobile sets.

Service Men, particularly, have a young gold mine in
automobiles not radio-equipped in their neighborhood and
communities; and, very frequently, a demonstration is all

that is needed to make a sale. People who use their cars
a great deal when traveling between cities and in the coun-
try are always impressed by an automobile radio set be-
cause it keeps them in touch with the news and gives them
radio programs to while away their time.

Those Service Men who own cars should not forego the
opportunity to install a set in their own car for demon-
stration purposes. Once a car owner gets the radio auto-
mobile bug, he will not rest until he has a set installed.

Automobile sets today are made in a wide variety of
price ranges to fit almost any pocketbook. There are, how-
ever, certain things to be said about price. Remember, an
automobile set is not a set such as is used in the home.
The auto set undergoes terrific punishment due to the con-
stant jarring it receives. Only a well engineered set will
stand up indefinitely under such p inishment. Usually, the
very low priced sets do not stand up, as the parts are apt
to jar loose, making the set inoperative. These are self-
evident considerations which sre frequently overlooked,
and there is nothing that will give the radio trade a worse
black eye than to install oue of these cheap sets; then,
when its owner denounces the radio, he will perhaps be the
direct cause of killing a dozen sales which would have
been made if the right set had been sold in the first place.

With the new and improved radio tubes which are far
more sensitive and give greater amphfication, it is possible
to build a set with fewer tubes and still get better recep-
tion than you could get even a few months ago with
almost twice as many tubes; the trend this year is distinct-
ly for less tubes.

There are more good automobile sets being put out at
the present time than at any other time in the past. In-
deed, automobile radio threatens to become an industry
by itself, simply because the essential requirements are
different.

Already, we have the phenomena of special automobile
radio installation men and Service Men who devote them-
selves entirely to this type of work.

Thousands of Service Men this year will cash in on the
demand by the general public for automobile radio sets,
and this demand is now increasing and will continue to do
so for some years. Alert Service Men will know what to
do to cash in on this lucrative business.
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AUTOMOTIVE RADIO--
A BOON TO SUMMER RADIO

UTO radio, for the past several years a more or less
neglected orphan, promises to come into its own
this summer. Radio manufacturers and automobile
manufacturers have gotten together and both in-

tend to promote sales as never before. This is good news
for Service Men everywhere, as it means installation and
service work during the hot summer months, when the
radio business otherwise is usually pretty weak.

This merchandising effort is being directed along two
paths. Several of the larger auto firms are having auto
radio sets built for them by radio manufacturers, and will
handle them as accessories, just as they now handle trunk
racks, heaters, and the like. The nationally known radio
companies will exploit their own trade-marked sets through
their regular jobber and dealer channels. Considerable
money has been appropriated for advertising, publicity,
and general ballyhoo to arouse the auto-owning public to
the desirability of auto radio receivers.

Inorder that
Service Men may
acquaint them-
selves with the
new receivers
that will be fea-
tured this season,
RApIO-CRAFT I8
presenting here-
with a compila-
tion of valuable
data supplied by
repre s entative
m a n u facturers.
At the time this
issue went to
press a number of
firms had not yet
completed their
new sets and
could mnot meet
our dead line;
however, their
products will be
described in sub-
sequent issues.

A combination
of fortunate cir-
cumstances seems
to assure a highly
successful season.
First and foremost, we now have technically perfected re-
ceivers that can be demonstrated, sold and installed with
complete confidence—sets that will stey sold without mak-
ing the dealer lose his profit in needless service work. Their
sensitivity, selectivity, tone quality, and economy, no
longer call for apologies or explanations, as, sadly enough,
previous sets did call for.

Auto radio has benefited by the recent avalanche of new
tubes to a greater extent than any other phase of the radio
business. While there is no excuse whatsoever for some
of the latest A.C. tubes, the new battery types fill a very
pressing need. No longer do set designers find it necessary
to use heavy drain A.C. tubes that run down the car’s
battery and overwork the charging generator; now they
can and do produce sets that draw a total of only six
amperes or so. The advances made in economical audio
output tubes are particularly noteworthy; the output of
many 1933 auto sets is fully as good, and in some cases
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The Queens automotive-radio shop of Joe Klss of New York. It is interesting fo note that this store is
for the exclusive installation and service of auto-radio equipment,
should ask Mr. Kiss, he would say, ''Decidedly, yes"
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even better, than the output of many A.C. house sets. Full,
rounded tones and perfectly understandable speech are now
obtainable; gone are the tinny music and mufled announce-
ments that characterized auto sets of only a year or
two ago.

The limitations of small, partially shielded car aerials
have been overcome to a considerable degree by the almost
universal use of extremely high-gain superheterodyne cir-
cuits, with stable oscillators that stay put and don’t wander
off tune every time the car hits a bump. This increased
sensitivity is of particular importance in remote districts,
where the nearest stations are likely to be hundreds of miles
away. Previously T.R.F. receivers have proved very unsat-
isfactory in these areas, where the pleasures of auto radio
are most desired.

Improved methods of automatic volume control, borrowed
from Ilarge-set practice, also contribute much toward
customer satisfaction.

Recent Trends

Probably the
greatest single
improvement in
auto radio instal-
lation is repre-
sented by the
many new “B”
power units on
the market. In
the early auto
sets “B” batter-
ies were a con-
stant source of
aggravation, sim-
ply because dry
cells could not
stand the temper-
ature extremes of
auto service. The
new units, of both
the vibrator and
dynamotor types,
are not affected
by heat or cold
and are thorough-
ly reliable. They
work on the car’s
st orage battery
and suffer no de-
terioration of any kind when not in use.

The general trend in overall auto radio design is toward
unification. The mechanical difficulties of installing three or
four separate units, such as control panel, receiver proper,
loudspeaker, and “B” unit, have made engineers lean
toward the single-box idea, or at least an approximation
of it. A good many sets have at least the “B” unit in the
same container as the chassis; others include the loud-
speaker, and still others the controls as well. With some
single-case sets, the user has the option of steering column
control, which is by far the most popular type.

The receiver units themselves are intended in most cases
for mounting under the instrument board, or, in the absence
of sufficient space there, on the engine bulkhead. In many
cars a convenient place is under the front or rear floor-
boards. With a set in either of the last two positions, the
loudspeaker is, of course, a separate unit, and is invariably
placed under the dash. With a large variety of sets to
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Is it a paying business? If you
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choose from, it is now
possible to equip any
car, from an Austin to
a 16-cylinder Cadillac.

Built-in aerials in
many new cars greatly
simplify the installa-
tion job. For cars not
so equipped, there are
numerous roof top and
under-car antennas,
usually sold as an ac-
cessory to the set it-
self.

Auto Radio and the
Service Man

When the possibili-
ties of auto radio first
became evident, about
four years ago, radio
executives were very
much concerned about
the best method of
handling sales and ser-
vice. Should radio deal-
ers and their Service
Men be trained in auto
technique, or auto
dealers and their shop
men trained in radic
practices? It was felt
at first that the me-
chanical facilities of
the auto shop or ser-
vice station would be
necessary for proper
installation and servie-
ing, but with the dis-
appearance of the early
makeshift sets and the
development of com-
pact units this situation
has changed. Today,
auto radio is being
handled mostly by ra-
dio people, because the
sales and service prob-
lems are decidedly
more radio than auto-
motive in nature. After
all, the ignition and
lighting system of an
automobile is kinder-
garten stuff compared
to the intricacies of
radio circuits, and any
intelligent radio Ser-
vice Man can read up
all he has to know
about ignition in about
three evenings. His
main problem is to de-
velop a monkey-like
double jointedness, so
that he can wrap him-
self around a steering
column and work up-
side down!

In the larger cities,
auto radio has already
become enough of a
business to support
auto radio specialists—
men who handle auto
radio and nothing else,
As a matter of cold
fact, auto radio is a
much cleaner and more
profitable business than
RADIO-CRAFT
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Joe Kiss and his test bench. Our photographer caught Mr. Kiss with this characteristic
smile which, no doubt, indicates that ‘‘business is good.

Amid the silence pervading the present radio condi-
tions there looms an opportunity for business rivaled
only by the radio boom of '22-'28—Automotive
Radio.

This statement is not pure philosophical speculation;
but is based on the campaign at present being initi-
ated by the leading mapufacturers of radio receivers.
Large firms that heretofore produced only "home"' re-
ceivers are now entering this lucrative field with full
force.

Mr. Service Man, here is THE opportunity to make
money this summer.

""One of the boys'" at the Queens store of Joe Kiss.
the set as we came along.

We actually caught this boy installing
How about you pushing automotive radio, Mr. Service Man?

JUNE, 1933

ordinary home radio
for two excellent rea-
sons: first, the average
selling price of an auto
set, installed, is in the
neighborhood of fifty
dollars, or fully twice
as much as the cigar-
box midgets that rep-
resent most of the
across-theccounter
sales these lean days;
and second, owners of
automobiles are rated
as much more generous
spenders than non-own-
ers. Then again, auto
radio has not yet been
afflicted with the blight
of suicidal price cutting
and lowering of pro-
duction standards, and
is not likely to be so
affected for some time
to come. The point is,
that a manufacturer
can get away with an
extremely cheap house
set because it receives
little abuse, but cannot
possibly succeed with
a cheap auto set be-
cause of the terrific
mechanical punishment
it must endure.

The auto radio spe-
cialists usually main-
tain a store on a heav-
ily traveled street, and
either have an inside
workroom of their own
or make use of a near-
by garage. The idea is
to get away from
street curb installa-
tions, as much better
work ean be done in-
doors, and an inside
shop looks more impres-
sive to the customer
anyway.

The photographs on
this page illustrate a
typical auto-radio busi-
ness in New York City.
M. Kiss, owner of the
firm, has specialized in
auto-radio for years,
and now operates two
stores: one in the heart
of the business dis-
trict of New York, and
the other in Queens, a
suburb of New York.

The Queens store is a
recent addition, made
possible by good busi-
ness. He specializes in
Philco, but services all
makes. His test bench
is simple—it is not
complicated by exten-
sive measuring appa-
ratus.

As stated in another
section, as emphasized
again and again, auto
radio is the salvation of
Service Men.



AUTO-RADIO
ACCESSORIES

CARTER AUTO GENEMOTOR

HE Carter Genemotor Corporation

has now available a dynamotor suit-
able for use in automobiles for the
elimination of “B” batteries for the op-
eration of auto sets. It operates under
the well-known dynamotor principle
and delivers 180 volts D.C. with a tap
at 90 volts; on Genemotors for 135
volts maximum, the tap is usually taken
at 67% volts. This tap voltage may be
varied in cases where the required in-
termediate voltage is different from
those given previously.

In view of the fact that this machine
requires no oiling and no adjustments
of any kind, very little, if any, servie-
ing will be required. Space required:
4%x6 ins.; weight, 18 pounds, available
for use from 6, 12, 32, or 110 volts D.C.
They are also made in a wide variety
of power ratings.

CENTRALAB SUPPRESSOR KIT

HE Central Radio Laboratories now

have available a kit of ignition noise
suppressor resistors suitable for all
types of cars. These suppressors are
specially designed for low internal ca-
pacitance, thereby insuring constant re-
sistance over a very wide frequency
band. The resistance material and
ceramic jacket are baked together as
one solid red at 2,700 degrees. At high
frequencies the resistance of these units
increase considerably so that Centralab
suppressors usually have lower values
than are generally used: Suppressors
are rated at their D.C. value.

These units are pictured here and are
made in 8,000, 15,000, 25,000, and 50,-
000 ohms each.

COAST-TO-COAST AMPLIFIERS

HE Coast-To-Coast Radio Corpora-

tion announces two new amplifiers
suitable for auto use. That illustrated
below is of the class A type and is
designed for use with the new type
2A3 tubes, and delivers an undis-
torted output of 20 watts. A feature
is the fact that it operates directly
from the storage battery of the car—
a generator being mounted directly on
the amplifier base as an integral part
of the equipment. A.C. operation is
also provided. The battery drain is
14 amps. Uses one 37 feeding two
37’s in push-pull, which feeds two
2A38’s.

The class B series of amplifiers is
also illustrated here. This unit is de-
signed for use with either two or four
type 79 tubes, at will; the changeover
being affected by means of a switching
arrangement. Thus, either 11 or 22
watts output may be obtained. When
the output is 11 watts, the current
drain from the storage battery—the
MG is also included in the amplifier—
is 5.8 amperes; with 22 watts output,
the drain is 11.6 amps. Uses one 37
feeding two 89's feeding the 79’s.

.

EMERSON “B'" UNIT
HE Emerson “B” power unit of a
dynamotor type, having a sealed fil-
ter pack mounted on steel end-plates,

at 6.3 volts. This unit has two arma-
ture windings which rotate in a com-
mon field. The field coil, of course, is
connected across the low-voltage wind-
ing.

A 90-volt tap is provided for receiv-
ers requiring this voltage. This tap
is secured by connecting 15,000- and
20,000-ohm resistors in series across
the output of the unit; the 90-volt tap
connects to the junction of these tivo
resistors. A 6 mf. condenser is used
across the high voltage terminals, as
shown in the schematic here. A 2 mf.
condenser isconnected from “B—" to
ground and a 1 mf. condenser from
“A+"” to “A—." The unit should be
lvhricated but once a year using a
medium weight mineral oil, such as a
light automobile engine oil .

Efficiency, output voltage, and cur-
rent drain curves are also shown.

EMERSON B POWER UNIT

EMERSON B POWER UNIT
D4 AD- 108-3215
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EVEREADY AUTO "B" BATTERY

NATIONAL Carbon Contpany’s spe-
cial auto radio battery (No. 796)
embodies many features which have
been built into it to meet the hard
service that auto batteries are required
to withstand. The use of the special

resilient compound for filling the space
between cells, as well as a special cell
and a paraffin exterior, results in a
battery sufficiently shock proof and
moisture resisting to withstand the ex-
treme conditions which will probably
be encountered in automobile use.

)
(MEDIUM SIZE)
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HAWLEY LOUDSPEAKER CASE

SINCE the advent of auto radio, a
demand has arisen for a suitable
housing for loudspeakers used in auto
receivers. The usual type of woed or
metal cases either have mechanical on
acoustical disadvantages which limit
their application.

The Hawley loudspeaker case is of
special molded material, having excel-
lent acoustical advantages. It 1s of
onc piece construction, and the front is
provided with a metal grille and a dust
proof grille cloth. It is designed for
the mounting of standard speakers,
using the single stud or similar method
of attachment to the dash.

Loyn HAWLEY -psf
"W spe pxcer P°

IRC SUPPRESSORS

|GNITION noise suppressors suitable
for all types of cars have been made
available through the International
Resistance Company. They are spe-
cially valuable in that they are able to
withstand severe cold, intense heat,
JUNE,
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grease deposits, steam, and severe vi-
bration, witheut having their charac-
teristics altered appreciably.

Suppressor terminals are of one-
piece construction, locked and keyed
into position by casting them into
metal; there is no riveting, no cement
or solder, no loose springs to vibrate.
They are also moisture proof. Elec-
trical contact is made directly from
the one-piece terminal to the resistor
element. A change of temperature
from 25 to 125 degrees will cause a
maximum change of resistance of 4%;
its capacity between terminals |is
.5-mnf,

Three types are available: the type
MD spark plug suppressor; type MD
distributor suppresser; and type MC
cable suppressor.

Kits are available for 4-, 6-,
8-cylinder cars.

and
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MALLORY ELKONODE

HE Mallory self-rectifying Elkenode

is a device which, within itself, sets
up the essentially alternating current
and rectifies it at the same time, thus
eliminating the cost of the rectifying
tube and other parts usually required
with the more conventional D.C. to A.C.
converters. The construction is such
that it permits a design which is silent
and which greatly reduces the over-all
dimensions of the unit. A complete
filter system is incorporated, as shown
in the schematic diagram here, There
are five different types of Elkonodes
in different ratings: A chart showing
the use to which each may be put is
also shown.

| |For ReckivErs REeqrmmine e For-
Lowineg CURRENT iN MILLIAMPERES IN

E B Mixvs LEap AT 200 V.,
SionaL

Elkonode and

oxN
lElkonode Rated | Storage Battery

Eliminator | Volts OQutput ‘ — Qutput, Watts | Dralnin Amps.

Type |With 2 ma. (100,-

Without Voltage | 000 Oht) Voltage

| Divider in Elim. | Divider in Elim. | i

10 200 40-45 38-43 8.4 l 20l
11 200 35-40 33-38 7.4 | 1.9
12 200 30-35 28-33 6.4 1.6
13 200 25-30 23-28 5.4 1.4
14 200 20-25 18-23 4 4 1.2

A chart indicating the use to which the five different models of Elkonodes may be put.

Of particular

importance is the storage battery drain, shown in the right-hand column.
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“B" ELIMINATORS
USING RECTIFYING ELKONODE

IT 1S IMPERATIVE THAT THE TOTAL RESISTANCE
OF THE CABLE. CONNECTING THE ELIMINATOR "A+
AND"A-" TERMINALS TO THE BATTERY TERMINALS
BE .042-0MM OR LESS.

Schematic circuit of the Elkonode described in the text. This unit is self-rectifying—no rectifier tube
is used. This method accounts for the high efficiency of this unit.
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OAK "B" ELIMINATOR

APHOTOGRAPH and a schematic

diagram of the new “B” eliminator
produced by the Oak Manufacturing
Company are shown. The type 180
eliminator has an output of 180 volts
at 40 ma. when excited from a 6-volt
D.C. source; under these conditions, it
draws 2.3 amperes. The eliminator is
provided with intermediate taps. The
eliminator is equipped with a dual
vibrator, feeding a push-pull primary
circuit, giving a true alternating cur-
rent input to an 84 rectifier. The ef-
ficiency of this unit is approximately
60% and secures its excitation from
the leakage flux.

mF L 25,000 Oum
3 1 5 L0AD RESSTOR
gmF :" J r s ClDéED W;EN
- EIVE
REC G

TUBES ARE
<ol
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THE LOAD RESISTOR WHICH 1S CUT OUT OF THME CIRCIT
WHEN THE TUBES ARE MEATED MaY BE OPEAATED
MAGNETICALLY BY CHOKE-COIL FLUX 45 SWOwN
OR BY & TMERMO-METAL RELAY.

0AK MFG. (0. "B” ELIMINATOR

OHIOHM SUPPRESSORS

THE Ohio Carbon Company has avail-

able a set of ignition noise suppres-
sor kits designed specifically for auto
radio use. The results of an interest-
ing test conducted by Ohiohm show that
suppressors installed in e¢ars and run
for over 100,000 miles have stayed
within 5% of their original resistance
when installed. These units are avail-

able, of course, in kit form as follows:
Set No. 74 for 4 cylinder cars; set No.
T4F, specially designed for Ford model
A cars; set No. 76 for 6 cylinder cars;
set No. 78, for 8 cylinder cars; and
set No. 78F for 8 cylinder, model V-8
Fords. An illustration of one of these
units is shown here.

PIONEER GEN-E-MOTOR

THE Pioneer Gen-E-Motor Corpora-

tion has available various dynamotors
suitable for use in auto receivers. The
“B” unit, shown here, is 3% inches
high, 5% inches wide, and 5% inches
long. A filter system is included as
part of the equipment. This unit is
similar to the previous Pioneer Gen-E-
Motor deseribed in RADIO-CRAFT, ex-
cept that the casing has been re-
designed, resulting in an efficiency of
better than 50%.

POSTAL ELIMINATOR

HE Electronic Laboratories, Inc.,
announce a new auto “B’ elimina-
tor—distributed by Postal Radio Corp.
—of the vibrator type using a self-

T

contained mercury-vapor rectifier.
Features of the unit include the fol-
lowing: a full-wave interrupter and
rectifier arrangement; good regulation,
better than 80 per cent; more than
50 per cent efficiency; automatic load-
delay relay; is independent of battery
polarity; adjustable voltage; is noise-
less in use.

RADIO CHASSIS "POWER PACK"

NPOWER PACK?” is a unit measuring

6x61%x61% ins. which, when coupled
to the engine of the car, delivers 110
volts A.C. It is usually mounted at
the head of the motor in such a posi-
tion where a grooved wheel (see pho-
tograph) mounted on the power pack,
is rotated by the same belt which turns
cver the armature of the charging gen-
erator of the car. This belt is rotated

RADIO-CRAFT
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from the fly-wheel of the motor. The
field excitation of this unit is taken
directly from the low side of the charg-
ing generator of the car. Thus, it does
not draw any current from the car
storage battery. A two-way outlet ap-
pears on the dash-board to facilitate
tapping the output of the power pack.
Of course, this unit is not confined to
automobile use, but it may also be used
with the gasoline motor on yacht or
niotor-boat and may be wind-driven
for use on airplanes. By means of a
special motor, also available, this unit
nmay operate from 32-volt Delco sys-
tems.

The unit is available in wvarious
sizes, depending upon the use to which
it is to be put.

UNITED SCIENTIFIC CONTROL BOX

THE United Scientific Laboratories,

Ine., have available a steering post
remote control box suitable for tuping
receivers from the driver’s seat when
the receiver is located elsewhere in the
car. The features of this receiver are:
a key lock switch and volume control
which prevents tampering with bat-
tery; an accurately calibrated tuning
scale, permitting “hair line” adjust-
ment through a system of gears; an
illuminated dial; a drive shaft—an in-
geniously designed cable, having a min-
imum of slack or back lash; a coin
embossed old bronze escutcheon; and,
of course, a control housing. Two

UNITED SCIENTIFIC LAB.
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units are available: the type L control
is a single cable drive control for tun-
ing variable condensers. A volume
control functions as a combination key
lock switch and volume control. Type
R unit has one cable for tuning ad-
justment and another cable operates by
means of the key switch attached to the
combination switch and volume control
which is an integral part of the re-
ceiver.
A photograph is shown.

UNIVERSAL BATTERY CONVERTER

WO models of battery converters
have been announced by the Univer-
sal Microphone Company for operation
v by storage batteries and designed to
supply 110 volts A.C. The model 60
will operate from 6 volts D.C.,, has a
60-watt output, and a battery con-
sumption of 90 watts (6 wvolts at 15
amperes). This unit is recommended
for operation of a 3.stage push-pull
amplifier using type 45 or 47 tubes,
or a smaller amplifier with a turntable.
The model 150 device is designed to
operate from 12 volts D.C. and is ca
pable of delivering 150 watts at a bat-
tery consumption of 216 watts.

This device consists essentially of a
D.C. motor, operating an interrupter
which is connected in series wilh the
storage battery line. The interrvpter
voltage is applied to a transformer
which in turn delivers 110 volts A.C.
output.

P
JUNIVERSAL "B~ UNIT

AT WARD AUTO-RADIO
EQUIPMENT
HE Harry Ward Company is pro-
ducing several auto-radio acces-
-~ sories. Ignition noise suppressor units

include the conventional resistors and
condensers. There are four types of
suppressors: the model C, which fas-
tens to the spark plug in either a ver-
ticle or horizontal position; the Model
L, for use on the distributor and coil
of all cars; the Model R, suitable for
Buick and Willys-Knights; and the
Model K, which screws onto the head
of spark plugs. The condenser in the
kit is specially designed for auto-radio
use.

Seven types of car antennas are
made to suit either the car or the
pocketbook: the Groundpick, Compan-
ion, Rooftenna, Splitenna, Axletenna,
and the Comptenna. A complete line
of resistors suitable for construction
or replacement purposes are also
manufactured, as are volume controls.
JUNE,
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LOCATION OF CONTROL BOX AND SPEAKER **

Control Unit
Steering Column
Parailel  Across

Pierce-Arrow. Yes Yes
Ford . ... Yes
Dodge. ... Yes Yes
Plvmouth......... Yes Yes
Stutz..... Yes Yes
Hudson...... Yes
Essex........ Yes
DeSoto.... Yes Yes
Auburn.._.. ..Yes Yes
Pontiac.... ... Yes
Oldsmobile... Yes
Chevrolet Yes
Buick. Yes
Graham... Yes
Franklin... .. .. Yes
WllYS oo ! Yes
Studebaker (Commander).. Yes
Studebaker (President).. ... Yes Yes
Nash. Yes
Packard. - *

*The list assumes that nothing is to be moved in the car.

Speaker Unit

Antenna Steering Bulkhead
Equipped Column Right Left
Yes Yes Yes Yes
No No Yes Yes
Yes * Yes Yes
Yes No Yes Yes
Yes No Yes Yes
No Yes Yes Yes
No Yes Yes Yes
Yes ¥ Yes No
No Yes Yes No
No No Yes No
No Yes Yes Yes
No e Yes Yes
No Yes Yes Yes
No No Yes No
Yes No Yes No
No No Yes No
Yes Yes Yes Yes
Yes Yes Yes Yes
Yes No No Yes
No No Yes No

However, in

the Chevrolet, the speaker chassis may be mounted on the steering column by

lengthening the free wheeling adjustment.

probably be made.

In most cases this adjustment will

In the Dodge and DeSoto, steering column mounting of

the speaker chassis may be accomplished, providing the left hand cowel ven-
tilator is not to be used. The following cars have glove compartments avail-
able which may be used to house the control unit, if desired: Franklin, Buick,

Cadillae, LaSalle, Marmon, Stutz, and
*:Courtesy, Zenith Radio Corp.

Nash.

READERS' VO

TING BLANK

HE editors are anxious to give you

only the sort of articles you wish. It
has always been our policy to publish
such material which our readers de-
mand most.

Please tear out this voting blank,
paste it on a postal card and send it
to us properly filled in. You need not
sign your name if you do not wish

Yes

—Car-Radio Service Data.
—Electro-Musical Instruments
—Radio Service Data Sheets
—Information Bureau.

—New Radio Tubes

—Radio Set Construction.
—Operating Notes.

—The Radio Beginner.
—Latest Radio Equipment
—The DX Listener's Forum

—The Readers’ Department.
Public Address Apparatus.

Suggestions.

Name
Address
City and State.

{Clearly print or typewrite name and address)

Departments Being Voled Upon

Service Equipment Construction

— Broadeast Stations of the U. S.

~Quasi-Optical Home Experiments..

.

to do so.

This will give us an exact idea of
the sort of articles in which you are
interested. Naturally, the majority
will decide.

In case you do not wish to rautilate
the magazine, you may copy the blank
on a sheet of paper.

PLEASE DO THIS NOW.
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[INTERCOMMUNICATION UNIT N21] [INTERCOMMUNICATION — UNIT Noz]
MICROPHONE | SPEAKER | MICROPHONE - _LSPEAKER |
i | NO |

. . o w BN Fig. A
A view of the inter-office communication system, complete. Station No. | is at the left and station No. 2 is shown to the right.

A NEW DUPLEX CALL SYSTEM

A description of an inter-office communication system permitting uninterrupted
two-way communication. It is completely self-contained, permits immediate op-
eration, and is A.C. operated. A novel development in communication service.

LEON J. LITTMANN, E.E.*

HE system herein described opens an interesting and

remunerative field for the enterprising radio and

public-address man, Service Man, dealer, or for any

noviee or salesman. It is a complete two-way inter-
communication system intended primarily for 110 volt,
A.C. operation, but it may be easily adapted for D.C,
battery, or motor-generator operation, This system has
many new and outstanding features, and it is deseribed in
detail to enable anyone to build it.

Within every large apartment building, office or factory
floor, store, warehouse, school, hotel, hospital, restaurant,
beer garden, etc., etc., one of these systems may be ad-
vantageously employed. It is an absolute necessity wher-
ever “two-way conversation communication” is desired and
wherever sound is to emanate from a loudspeaker, instead

’ of an old-fashioned drummy earpiece or headphone. Its
Fig. B A N p
A panel view of the system installed in a cabinet. Note the controls. compactness permits the convenient placement of this de-
vice on any executive’s desk.

Many business institutions, such as those enumerated

o above, cannot afford to purchase and maintain a separate

canssis | 3 Ar ;
SEihe -C- | AmeHER ] . a8 (1| inter-office telephone board requiring a trained operator for
T N;W'J __H_H “'-1 ™ an intercommunication service. The installation of one of
o=

these systems solves the problem economically: first, any
novice can completely install it in less than five minutes,

' frriapary e without having to take precautions of any kind; second,
C T Y epkD - lH_._,_L_]. - st the use of this system saves a lot of valuable time, it being
il | — = S more expedient than the ordinary telephone system, as your

W OF CONTACTS B

EQUAL YO Ng

OF SPEANERS
EMPLOVED

) conversation may be carried on directly without the usual

"l § a3 Y delays caused by a telephone operator intermediary; third,

3 e 'l orr, ’ T l but not least, it is so flexible in its applications that an al-
I

AMPLIEIER
43

—Ut—' = most unlimited number of uses may be found for it.
AnrLeiEd ) l?‘_ Description of System

A H “‘: s N The system referred to in this article has been developed
| j ¥ toews [ | In answer to repeated demands from busy executives for

3 AWPLFIERS whom the ordinary inter-office telephone system was much
too slow and time-robbing, besides being expensive in up-

\

Fig. |
A schematic showing the inter-connections of the system, *Chief Engineer, Coast-to-Const Radio Corp,
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keep. This two-way system consists essentially of two
individual, but identical, completely self-contained ampli-
fiers that are provided with individual speakers and micro-
phones, as illustrated in Fig. A. The first amplifier, No.
1, supplies the necessary microphone current to its micro-
phone, M1, which is mounted into the same cabinet as the
first amplifier, Al. This amplifier, Al, feeds into the loud-
speaker, Sp.1, which is mounted in the small cabinet (illus-
trated in Fig. By housing the second amplifier A2. The
amplifier A2, in turn, supplies the necessary nicrophone
current to its own microphone M2, and its output is fed into
the corresponding loudspeaker Sp.2 mounted into the cab-
inet that houses the first amplifier. The connections from
one amplifier to the other may be made with ordinary dual
conductor lamp-cord, or bell or hook-up wire (see the sche-
matice, Fig. 1A). At the same time the two units may be
placed as far as 5,000 feet apart without introducing any
appreciable losses or distortion, and without the required
aid of line transformers or booster units.

Because of the fact that the amplifiers employ quick-
heating tubes (1 type 30, 1 type 47, and 1 type 82), they are
ready for use the precise moment their switch or switches
are thrown on. Should Mr. Jones want Mr. Brown to
perform a certain duty for him, all he is required to do is
to throw a switch and start talking. The sensitive micro-
phone would carry his message immediately to Mr. Brown’s
speaker with sufficient volume to be audible in one or sev-
eral average size rooms. Much time would be lost if an
ordinary inter-office telephone system were employed in-
stead, because the telephone operator may only communicate
with Mr. Brown after being told to do so by Mr. Jones;
the operator must then wait until somebody near Mr.
Brown's telephone answers if he is not at his desk at the
moment. Only after all these costly delays can Mr. Jones
talk to Mr. Brown.

As an instance of its many varied uses, it might be well
to cite that in a RaDpI0-CRAFT editorial the editor stated
that if the Lindberghs had one of these units stationed in
their son’s bedroom, the famous kidnaping would in all
probability have been foiled, since all sounds in that bedroom
would have been heard by the parents in another part
of the house. The system is so sensitive that any ex-
traneous noise, however slight, would be immediately trans-
mitted to the microphone and thence to the loudspeaker.
Another field of application is whenever it is desired to be
in one location and at the same time hear what is geing
on in another location without actually being there. For
instance, a store keeper can go to the rear of his shop and
hear anybody enter. Both the microphone and the speaker
are separately removable and thus these units may be used
as a complete conventional public address system, in the
usual manner.

The power consumption of each amplifier is so low—
about 25 watts—that it may be left on continuously without
appreciably increasing the lighting bill. The undistorted
cutput of each amplifier is 3 watts and, therefore, at least
three speakers may be employed simuitaneously in three
different rooms, each providing comfortable volume.

However, by employing a switching arrangement such
as that shown in Fig. 1B, any number of speakers may be
individually connected to either amplifier, an application
of great value to any hotel, camp, school, hospital, ete. If
it is desired. to employ more than two complete units, such
as one central unit located on the chief executive’s desk,
and to permit inter-communication between that point and
say three other stations, refer to the diagram, Fig. 1C,
showing the switching arrangement required. Inter-com-
munication can be carried on between any two or more
stations in the system, or simultaneously among them all!

Theory and Circuit Constants

A close-up of the top view of one of the two intercom-
munieation units is shown in Fig. C, and its bottom view in
Fig. D. A complete schematic diagram is given in Fig. 2.
During the quest for an amplifier that could be made to
operate instantaneously and still possess the high amplifi-
cation necessary for microphone work, it was found neces-
sary to use a D.C. operated tube in the first audio stage:
the type 30 tube was chosen. The filament current is ob-
JUNE, 1933
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Fig. D
Under-view of the chassis of the Coast-To.Coast communication system.
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Fig. 2
Schematic circuit of one station of the system. Two are required.

tained partly from the D.C. plate and screen currents of
the 47 output tube, V2, which currents total 37 ma.
These currents flow through the center tap of the filament
winding of V2, through a filter choke CH2, through the
filament circuit of V1, and finally through the biasing cir-
cuit. The filter choke CH.2 and the bypass condenser C6
keep the audio-frequency currents out of this circuit to
prevent regeneration. However, as the 30 tube requires 60
ma. for the lighting of its filament, the remaining 23 mil-
liamperes required are obtained through the use of two
5,000-chm resistors, R5A and R3B, connected to the rec-
tifier circuit. Another interesting feature of this amplifier
(Continued on page 752)
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

ERVICE problems, in spite of the ocecasional “cork-
ers” we run into, are not usually so complicated as,
at first thought they appear to be. If Service Men
would merely stop and thoroughly “look over” the

set they would find that, in most cases, the difficulty could
be located easily,

Stromberg Carlson 25, 26

We have run into many complaints of starting and
stopping which have been traced to their source by visual
inspection.

(A) Many of these trpubles have been found due to
loose wires in the variable condenser compartment, which
are usually in place, but unsoldered. This has been such
a common occurrence that it is one of the first steps taken
in locating this type of trouble. The remedy, of course,
is simply soldering,

(B) It has been found that stopping and starting is
also due to the 100,000-ohm fixed resistor which is in
series with the center lug of the volume control shorting
to the chassis intermittently. This resistor is black with
a blue end, and is supported by a brown bakelite casing.
A small hexagon nut holds this assembly together; on
loosening, the resistor which is located just below the

MONROE M. FREEDMAN

the Philco chassis which Service Men never replace) and
placing them between the four corners of the speaker and
the cabinet the howl was eliminated at once. This kink
has been tried in every case where the set was found in a
microphonic condition, and has never failed to eliminate
the howl.

On numerous occasions it was found that these set mod-
els were very weak, and that quite a hiss could be heard
in the background of the station. This condition was
traced to either an open coil in the pre-selector stage or to
the lack of an antenna. (Fig. 1C.)

We recently came across a case which bafled a few
men. The set was very weak and distorted. A low plate
voltage was found on the demodulator tube, and one 45
output push-pull tube was operating hot while the other
was cold, though both plate voltages appeared normal
This trouble was traced to a shorted input push-pull
transformer; the short was internal, from the primary to
the secondary. (Fig. 1D.)

Another common complaint on these sets is that of a
peculiar noise which seems to drive owners frantic. This
noise is due to a defective .0001-mf, fixed condenser located
in a choke-condenser assembly in series with the plate of
the demodulator tube. It is easier to replace the entire as-

sembly rather than to dig
into the casing containing

volume control starts its
mischievous work. (Fig.
1A))
(C) Again, starting B s T oA
and stopping has been Feati
found to be caused by the ou'msj -
coil shields cutting the i —

leads going to the coils.
(D) Another frequent
cause of this trouble has
been traced to the lug on
the oscillator c¢oil which
receives the two wires
from the center of the sec-
ondary coil. These wires o

‘\

VOLUME
ConTROL

these wunits. This noise
sounded like the sputtering
of a defective tube. (Fig.

gy ! —
S In another recent case,
s a set was inoperative due
to the series grid resistor
of the oscillator changing
ok in value. This resistor is
| ¥ owssis aise 7 [ s located between the center

RF. AMPLIFIER OR PRE-SELECTOR STAGE

tap of the secondary of the
oscillator coil and the grid
. of the 27 tube. The value
of the resistor is 500 ohms.
It is located in the same
can with the oscillator coil.
(Fig. 1B.)

Distortion at low volume
has continually been traced

SRR
45

%

-00025-MF,

750
[V
INPUYT TRANSFORMER
THAT MAS BEEN
FOUND SWORTED

— 45

have quite often been 1 \
found unsoldered. (Fig. X YEDRN [ (g&é\b
1B.) SA:EWCAN {\? %

Cases have been found GG Gl % >~ seut
where the volume inereases SECONDARY,
gradually to a point where -8- =R o e
the volume cannot be con- -

ig.

trolled at all. This trouble
has been traced to:

(A) Gassy 24 tubes.
Some Service Men, in checking a 24 tube, find that the
tube draws 10 milliamperes of plate current; they merely
pass it on as being a perfect tube, and attribute the high
plate current to a high voltage. They do not stop to con-
sider the fact that the tube has an appreciable amount of
gas in it causing this high plate current.

(B) This same trouble is also caused by defective bi-
resonator condensers, which have been previously dis-
cussed. Any leak in the volume control circuit to the

chassis will cause the same trouble.

(C) It has been found, on numerous occasions, that
due to a 24 tube in the demodulator stage having a short
from cathode to heater, the control of velume is poor, al-
though the set works.

Many cases of microphonic howls have been received.
It has been found that Service Men had previously re-
moved praectically all the bolts holding the chassis to the
cabinet. But this did not cure the trouble. It was found
that by taking four rubber washers (those located beneath

720

Details of Stromberg Carlson 25, 26 receivers discussed in the text.

to a rapid-heating tube in
. the demodulator stage. Re-
placement of the 24A tube
by the 24 slow-heater tube
clears up this trouble immediately.

Stromberg Carlson 29

The outstanding troubles with this receiver will be
listed in order.

Complaints of fading have been traced, in many cases,
to faulty volume controls. Because of the poor contact
between the slider and the resistor, the volume contrel
becomes ‘“‘neisy.” Replacement of the volume control is
then essential.

“Noisy” tone controls have been found almost as often
as noisy volume controls and also require replacement.

In many cases the tubes in a receiver will not light up
because of a defective line switch in the tone control. In
order to save the cost of a new tone control switch com-
bination, it is advisable to interchange the tone control
with the volume control. They are both of the same value,
10,000 ohms. The switch in the volume control is con-
nected into the phonograph circuit and is hardly ever used.
JUNE, 1933
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After the change has been made, the unit previously act-
ing as the tone control will now act as the velume con-
trol; the switch in this latter unit, which has been found
defective, will not be used. The unit previously acting as
the volume control will then be connected in the tone-
control circuit, and its switch will be eonneected into the
line circuit. This may involve a little more work, but will
save the expense of a new unit.

At other times, we have found that all the tubes light
up, and yet the set was inoperative. This condition has
been traced to either a shorted trimmer condenser, usually
located across the pre-selector tuning condenser, or to an
open choke in series with the plate leads of the inter-
mediate-frequency stages. This choke is located in the
rear of the chasis.

Quite often complaints of hum have been encountered.
The simplest remedy in this case is to merely connect an
8 microfarad condenser between the

these sets is that the set has become inoperative. The
tubes light up and yet it does not work. This trouble has
been traced to several causes: (a) A short circuit to the
speaker frame of the high voltage; (b) the grounding of
of a screen-grid resistor of 14,000 ohms located in the
right half of the chassis between two coil shields. Usually
after the set has been operating in the home for several
months the heat forces the resistor toward one side until
it shorts against one of these shields.

It is always found that it is necessary to change two
5,000-chm resistors in the oscillator stage, because these
resistors also change in value.

This model set has been found inoperative numerous
times because of a shorted .5-mf. condenser in the plate
circuit of the oseillator stage.

Service calls have been exceedingly numerous where
the customer compimins of intermittent reception. Many

times, by merely walking across the

“high side” of the field of the speaker
and the chassis. It has been tried in
several cases, and invariably elim-
inated the hum.

Stromberg Carlson 38, 39, 40

In these particular models there are
three outstanding service problems.

When the set is very weak with a
pronounced hiss in the background of
the station, the trouble may invariably
be traced to either an open pre-selector
coil or to the shield of the antenna
lead between the binding post and the
primary of the pre-selector coil being
shorted to the primary of the coil.

On many complaints where reception
was found very weak and distorted,
the trouble has been traced to a de-
fective 600-ohm cathode resistor in

troubles

you.

WHAT THIS DEPARTMENT
IS FOR

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

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

floor, the set would become inopera-
tive., Many Service Men spent hours
looking for loose connections which
did not exist. This condition has been
traced to a defective turret condition.
Burrs would be found between wva-
riable condenser plates, These were
eliminated simply by *“flashing’’ the
variable condenser (a high voltage
connected aeross the unit). This
would actually “burn’
away.

On several occasions these sets were
found to operate very weakly. This
condition was traced to either open
R. F. and 1. F. control-grid return
circuits or open bypass condensers in
various positions,

Very recently we had occasion to
service one of these sets which had

radio

the first radio-frequency

“stumped’ several good

stage (58 tube). This re-
sistor changes in value. It 7
has been found that by
shorting this resistor en-
tirely the volume and ease
of operation of the set was
increased greatly. (Fig.
2B.)

Resonant hums, fading,
and steady hums can usual-

240 DETEC"OR, OR DEMODULATOR
e 45

THE CONDENSER IN
THIS UNIT BECOMES
NOISY

A=

men in the radio field. Re-
ception was very weak and
distorted. This was traced
to an intermittent cathode
to heater short in a 51 tube
in the second detector stage.
Simply replacing the tube
made the set perform per-
fectly.

A case came to our at-

00025 MF ~, 35

’e GND

10,000.000
OWMS

2N, DETECTOR
OR DE MODULATOR

.00L-MF. CONDENS

=C- ER CauSING

ly be traced to cathode-te- |
heater shorts in type b6
tubes. We have found
that the 56 tube has given
us trouble continually, and
whenever a hum is found, \
the type 56 tubes should

N

J3-MF.

T _T% T

be checked very carefully.

Stromberg Carlson 19, 20

600 OMM CATHOOE RESISTOR
RE. AMBLIFIER. -8-

a STAGE FADING e
i | tention not very long ago
7 where the complaint was
TuiS that when the set was
RESISTOR

turned on, the intensity of
the signal rose to a high
level within several sec-
onds, then it would fade
away to a mere whisper
and within a few more sec-
onds the set operated nor-

OPENS

¢

e 56

One consistent complaint
on this particular model is
recorded. This complaint
was fading, and was due to
a .001-mf. fixed condenser in the grid return of the de-
modulator stage. This condenser is shunted with a 10
megohm resistor; it also has a tendency to open, causing
fading and slight distortion. Replacing this condenser in
every case has eliminated the fading. (Fig. 2C.)

Carlson models 38, 39, and

Stromberg Carlson 846

These sets are now in the field approximately two years.
Practically every set of this model either motorboats or
oscillates. The usual trouble in this case is due to dirty
rotor condenser contacts. Once cleaned, by simply run-
ning a nail file several times over the contact surfaces,
the set performs perfectly again.

Brunswick |7 Series
The most common complaint received from owners of

RADIO-CRAFT for JUNE, 1933
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Fig. 2
At A, detail of Stromberg Carlson 25, 26 receiver; at B, detail of Stromberg
40 receivers; detail of Stromberg Carlson models
19 and 20 at C; detail of the RCA 78 at D.

mally. This always hap-
pened while the set was
heating up. This condi-
tion was traced to a slow
heater in the automatic volume control stage and fast
heaters throughout the rest of the set. A fast heater in
the automatic volume control stage eliminated this condi-
tion.
RCA 21| Series

The outstanding fault found with this set has been with
the volume control. They become ‘“noisy” after a short
while. Most Service Men simply replace this unit and call
the job finished. I simply wish to make it known that
these volume controls can be repaired satisfactorily. Of
course, it means more time, but saves the price of a new
unit.

The bakelite back must be removed by lifting three
small lugs holding it to the casing. When this is removed,
you will find a spring in the center of the unit which has
a coat of grease and grime. By merely wiping this off

(Continued on page 754)
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Radio Service Data Sheet

RCA VICTOR MODEL RO-23 11-TUBE ALL-WAVE SUPERHETERODYNE

{A broadcast superheterodyne—with A.Y.C., tone control, and band selection—and a short-wave converter; range, 13.8 to 550 meters.)

Two chasses complete this receiver. One
is the broadcast receiver, service data on
which is covered by the RCA Victor Service
Notes issued in connection with the models
R-8, R-10 and R-12 sets; the short-wave
converter, however, is described in the Serv-
ice Notes in connection with RCA Vietor
Universal Radiola RO-23. The model RO-23
set is rated at 106-125 V., and 200-250 V.,
650-60 cycles and 25-40 eycles: power con-
sumption 120 W.; undistorted power output®
2.26 W. (Power consumption, hroadeast set
only, 100 W.) S.W. set tunes in 7 steps.

Tube operating voltages for the broadeast
set:

Tube Cath.**C,-G.* &.-G.* Plate® I'late 8.-G.
Type Volts Volts Volts  Volts  Ma. Ma.
Vi 4. 05 T0 260 40 05

V2 7.0 6.0 70 260 0.75 0.1
Vi 40 ... 65 6.0

Vi 4.0 4.0 70 260 4.0 0.5
V5 28,0 10.0 . 250 1.0

AT e 10.0 290 280 35.0

WViT et 25 e J
{*Measured to filament or cathode;

**mensured to heater.) Filament potential,
all tubes, 2.66 V., at 120 v., line.

In the broadecast chassis the following
component values are used: Condensers Ci,
C2, C3, tuning condenser gang, 16 to 325
mmf.; C4, C6, C6, trimmers, 4 to 50 mmf.:
C7. C12, C18, €20, 0.1-mf.; C8, C22. C26,
C31, 0.65-mf.; CY9, padding condenser trimmer.
15 to 78 mmf.: C10, padding condenser, 745
mmf.; C11, 745 mmf.; C13, €27, .05-mf.:
Ci14, C15, 4 mf.; C16, C24, 15 te 75 mmf.:
C17, C23, 140 to 220 mmf.; C19, 9 mf.; C21.
C25, .0024-mf.; C28, .025-mf.; C29, .01-mf.:
C30. 10 mf.

Resistors R1, R4, R10, R11. R21, 0.6-meg.;
R2, 8,000 ohms; R3. 160 ohms: R5, 16,000
ohms; R6, 6,000 ohms; R7. R16, 40,000
ohms; RS, R15, R20, 10,000 ohms; R9, 2
megs.; R12, 80,000 ohms; R13, 1. meg.; R14,
tone control, 50,000 ohms: R17, R22, 0.1-
meg.; R18, 0.3-meg.; R19, manual volume
control, 3.000 ohms.

The short-wave section of the receiver in-
corporates the following component values:
Condensers C1, C3, tuning condensers, 60
mmf.: C2, C4, tuning condensers. 160 mmf.;
C5, .001-mf.; C6. C10, C12, .01-mf.; C7, os-
cillator padding condenser, .001-mf.; C8, os-
eillator trimmer condenser, §1.3-98.5 meter
band, 60 mmf.; C9, oscillator trimmer con-
denser, 38-51.3 meter band, 60 mmf.; C11,
tuning condenser trimmer, 50 mmf.: CI13,
100 mmf.

Resistor R1. 0.1-meg.; R2, 1,500 ohms:
R3, 80,000 ohms: R4, 40,000 ohms; R5, 800
ohms.

Operating characteristics for V9, V10, V11:

{*Measured to cathode.) Line, 120 V.

Tube Fil. C.-G.* S.-G.* Plate® Plate
Type Volts Volts Volts Volts Ma.

Vi O] 2.66 3 50 260 1
V1o 2.66 3 50 180 1
Vil 2.66 5 = 50 5

Looking at the converter chassis with the
dbinding posts at the rear. oscillator trimmer
condenser C9 is located in front of the type
27 tube, VI1: oscillator trimmer condenser
C8, at the rear, almost directly in back of
C9: and C17, oscillator padding condenser, at
the rear and just to the right of C8.

To align the circuits of the converter so

that this unit covers each tuning band, ad-
just the broadeast receiver so that it is ac-
curately set at 1,075 ke.; this becomes the
1.F. for the short-wave converter. Set the
“Range” switch at the 51.3-98.5 meter posi-
tion. Set the tuning condenser at its maxi-
mum position (plates fully out of mesh),
and place the service oscillator in operation
at 5,960 ke. Adjust C8 so that the service
oseillator signal will be heard in the repro-
ducer, or noted on an output meter,

Now shift the tuning condenser of the
converter to its maximum position, adjust
the service oscillator to 3.066 kc¢., and align
C7 for maximum output from the broadcast
receiver {tuned to an LF, of 1,076 kec.).

After checking each end of the 51.3-98.5
meter band, shift the range switch to the 38-
651.3 meter position, and set the tuning con-
denser of the converter at its maximum posi-
tion (plates fully out of mesh). With the
same LF., 1.075 ke., adjust C9 until maximum
output is obtained from the broadcast receiver,
with a service oscillator signal of 8,026 kc.
When these allignments are correctly made,
using an I.F. of 1.050 to 1,100 ke.. the *“Res-
onator®’ control will function correctly and the
various short-wave broadcast services will fall
within the bands indicated on the dial.

Adjust the indicator on the dial lamp to
read 100 when the tuning condenser is at its
maxXimum capacity DPosition. before eny align-
ment adjustments are made.

A defective “Range” switch may cause any
of the following conditions: {(a) noise, due to a
corroded or lose wire or contact; (b) lack of
““Resonator™ control: (c) oscillator not func-
tioning : (d) shift of dial readings.
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CLARION MODELS 300 DE LUXE AND 460 (2 PIECE) LEISURETTE 14-TUBE SUPERHETERODYNE

(Incorporating delayed A.V.C.; adjustable S.T.C.; dual reproducers; push-pull A.F, driver stage: push-push power output stage: visual
tuning meter; automatic selectivity; tone control; twin diode second-detector.)

Exceptionally fine tone quality is probably
the outstanding feature of this interesting,
Transformer Corporation of Ameriea suber-
heterodyne receiver. Operating voltages for
the tubes are given in the tabulation below.
These figures are obtained with the volume
control. R3, full on, with the silent tuning con-
trol. R1, full open and at a line potential of
115 V.; a Weston model 565 analyzer was used.

()

@ @ . W . . ® vom g
$8 -5 33 9felef il g,
[=1% e B> O O wr > A5
V1 22 180 0.5 7 8 7 0.7
V2 22 180 1.0 7 8 7 1.2
va 22 100 e e . 1000
V4 21 190 04 4 90 3.0
V5 2.1 190 0.2 1 9% 4 2.0
Ve 2.1 4
Vi 2.1 4
V8 2.2 180 10 - 2.0
V9 2.3 185 8 3.0
V10 2.3 185 8 3.5
V11 2.2 400 5.0
vi2 22 400 .. . 5.0
Vi3 20 . 4
V14 2.3 300

To further speed service on this receiver
model, the manufacturers furnish the following
tabulation of socket-to-ground resistance f{ig-
ures. Readings of 1 meR. and over are given
as “Inf,”" Only the first three significant
figrures are interpreted from the ohmmeter in
each reading; the value of individual resistors
in the circuit can be readily checked upon re-
moval of chasais. The readings are taken with
R1 and R3 full on, and with all tubes, includ-
ing the pilot light, removed.

8 [L]
£ w 2 il 2 & &
= = ] @& = ) =]
= ] [+ -] [ ] @
Vi Inf. 1,450 .1 6,100 3,360 1,480
V2 Inf. 5,000 .1 6,600 3,350 5,000
V3 0.1-meg. .07 d 30400 s e
V4 Inf. 500 .1 6,600 3.350 500
Vi Inf. 500 1 6,100 3.350 500
V6 0.1-meg. 500 ol 500
V7 0.l-meg. 500 o1 500
V8 0.5-meg. 350 .1 8,600
V9 68.000 1,500 -1 6,400
V1t 68.000 1,500 .1 6,400
Vil 3250 ... 3,250 £,300
vViz 3,250 3.250 6,300
V13 0.5.meg. 500 .1 3,400
vi4a o 6,100 3,400

(e e e ™
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This set has four controls: the right-hand
lower knob switches the set off and on and
controls the tone; the left-hand lower knob
controls the volume; the upper-center knob is
the station selector, and the lower-center knob
is the silent tuning control.

This receiver may be tuned in two distinet
ways as guits the user; first the velume con-
trol, R3, may be turned back to the minimum
position and 8. T.C., R1, advanced to its maxi-
mum position. Absolute silent tuning may be
accomplished by merely watching the indieat-
ing meter, M, and R3 may be advanced when
the peak swin® is recorded and the program
brought in. The second method employed is
to adjust R1 for local noise conditions by ad-
vancing R3 and tuning between stations, then
retarding R1 until local interference noises are
reduced to a comfortable minimum. Control
R1 may then be left in this position perma-
nently. and stations then tuned in either by
audibility alone or by audibility and indicator
readings. Adjust R3 to suit.

Comiponent values are as follows: Con-
densers Cl, C2, C3, tuning condensers; CIlA,
C2A, C3A, trimmers; C4 to C8, L.F. trimmers;
Co, C10, C11, C12, .01-mf.; C13, Cl4, C19, €26,
C29. 0.1-mi.; Ci5, 500 mmf.; C16, C25, 250
mmf.; C17, .05-mf.; C18, .005-mf.; C20, pad-
ding condenser ; C21, 50 C22, 1. mf.; C23, .35.
mi.; C24, .2-mf.; C27, 8 mf.; C28, 6mf.

Resistor R1, manual silent tuning control
S.T.C., 10,000 ohms: R2, tone control, 0.1-
meg.; R3, manual volume control, 0.5-meg.;
R4, R14, 1,500 ohms; R5, R6, R7, R8, R9, R10,
R17, 0.1.meg.; R15, 10,000 ohms: R16, 5,000
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ohms; R18, 500 ohms: R19, 350 ohms; R20,
3.060 ohms: R21, 2,700 ohms; R22, 1 meg.;
R23, 0.5-mes.

Fading may be due to a defect in the de-
layed A.V.C. circuit or a defective tube as V13.

Since the tuning meter, M, indicates plate
current for V2 and V4, lack of sensitivity in
the eircuits of V1, V2 or V4 will cause the
meter pointer to have a restricted swing;
whereas, if lack of sensitivity has developed
in a circuit subsequent to those mentioned, the
needle will swing freely, although the output
of the set is weak.

To adjust the I.F. circuits, connect the serv-
ice oscillator to the control-grid of V2 and
adjust C4, Cs, €6, C7 and C8 in this order,
for maximum output at 175 ke. Next, connect
the seruice oscillator to the antenna and
ground posts and adjust C2A and ClA for
maximum output at 1,400 ke.

To check the calibration of the receiver,
adjust C3A until a station of known high free
quency, about 1,400 ke., is brought in at the
correct dial marking with peak volume.

Now, to balance the oscillutor circuit to the
R.F. and first-detector circuits, the procedure
is as follows. With the service oscillator and
the set tuned to 600 ke.. slowly increase or
decrease the value of padding condenser €20,
while oscillating the tuning condenser gang
back and forth. Readjust C20 until the needle
of the output service meter reaches its peak.

Finally, retune the receiver and the broad-
cast service oscillator to 1,400 ke., and recheck
trimmer C3A to make sure that the adiust-
ment of C20 has not thrown the receiver out
of calibration. If it has, then readjust C3A
until the calibration is correct, as previously
explained, and check trimmers C1A and C2A
to make sure that the adjustment of condenser

. €20 has not reduced the sensitivity.

The effect of C26, R.F.C. and RIl is to by-
pass the major portion of the second-harmonic
frequencies generated by diodes V6, V7. It is
important that a good ground be used with
this set. The power consumption of this get
is 129 watts. The Clarion model 460 Leisurette
réceiver is  distinguished from the Clarion
model 300, 14-tube DelLuxe, by the reproducers
which in the Leisurette are contmsined in a
remote, Queen Anne-period occasional table;
the receiver chassis is housed in a special,
Queen Anne-period end table, with all eontrols
on a horizontal panel. Thus, the control cabi-
net may be Dlaced to satisfy individual eon-
venience and the reproducer cabinet may be
positioned to meet individual acoustic demands.
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HOW TO MAKE THE BEGINNERS'
POWER CRYSTAL SET

Believe it or not, but we have received more inquiries from beginners for crystal receiv-

ers than for any other type of set. In nearly every case, after the set was constructed,

the readers have written in asking how an amplifier may be attached for greater volume.

In this interesting article, the author kills two birds with one stone and describes a sim-
ple, crystal-tube receiver.

F. R. HARRIS

¥
S IT possible to “work a loudspeaker” with a crystal set; sort to pick up the radio energy emitted from the broad-
can a set capable of good power output be built at little cast stations in operation at the time; a selector, or tuning
cost—for experimental purposes? The answer is “yes system, to select the particular station wanted and reject
—and how"”; details of the “how” part of the answer all others; a radio frequency amplifier, to build up the
will follow. Incidentally, we will provide for picking up minute energy picked up by the collector to the level neces-
police calls and for phonograph. sary to reproduce at the receiver exactly what occurred in
The average beginner in radio starts off with a crystal the studio at the transmitter; a detector, or demeodulator,
set, and wisely so, since he has then but two variables to which serves to select the audio frequency variations from
deal with: the signal or radio frequency; and the sound or the radio-frequency carrier wave; an audio-frequency am-
audio frequency. All considerations of filament voltage, plifier to build up the audio frequency output of the detec-
plate voltages, screen-grid voltages, and the multitude of tor; and a transducer, or device to transform the electrical
other complicating factors present in tube sets are absent. energy into sound energy which may be heard by our ears
However, there is one serious defect of standard crystal ——the loudspeaker or headphones. The collector is always

sets—-their lack of power. They are strictly limited to the first of the chain and the transducer the last.

headphone use, and while that may satisfy the beginner Now, the vacuum tube is such a marvelous and versatile
for a while, he . : device that it can
soon grows tired 8 B" .~ B+i35V be made to am-
of his isolation o3 g 2 VOLTS plify anything
, and wants to B from direct-cur-
build a set that rent signals to
he can “show oft” signals that vary,
to his family and or oscillate, at a
friends. Of rate of twenty
course, there million times a
have been rumors, second, and in a
and rumors of ru- properly designed
mors, concerning amplifier the cur-
loudspeaker crys- rent variations
tal sets; but, in that appear in
the writer’s expe- the plate circuit
rience, these sets of the last tube
are a great deal are exact dupli-
like ghosts. One  gND. cations, within a

often meets a S very small per- -
person who knows  ANT. centage, of the
some one who e voltage varia-
has seen a ghost, tions that are ap-
but never a per- plied to the grid

son who will say of the first. How- g

that he, personal- ever, there are
ly, saw one. So ' other factors be-
we have in favor g e R — . — sides the selec-

tion of tubes to

An excellent photograph showing the location of all parts of the simple beginners' power crystal be considered in
receiver. Refer to the List of Parts and the schematic circuit of Fig. 1 for values. the design of our

of the crystal set
its simplicity and
perfect tone qual-

Fig. A

ity; and against it, its extremely low power capabilities
which make it a strictly headphone device. Are we, there-
fore, to say that if we wish power, we must give up the
crystal with its superb tone and go in for tube sets alto-
gether? No, there is another possibility. We can combine
these two types of receivers, using tubes to build up the sig-
nal, or amplify (since that is the thing they do best) and
leave the job of detection, or changing the radio frequency
to audio frequency so that our ears may hear it, to the
crystal. Therefore, we will set about to design a set along

these lines.
ese lines Theory

Any radio set, from the simplest to the most complicated
consists of six basic parts: a collector, or aerial, of some

724

“power crystal set” and these, too, will be discussed in due
course.

Design

Now, let us see just what data we have so far accumu-

lated on which to base our design. Since it is to be a be-
ginner’s set it must be simple; and since the late, lamented

depression is not yet altogether a memory, it, also, must be
It must incorporate a crystal detector for sim-

low in cost.
plicity and tone quality, and it must incorporate vacuum
tube amplification so that we can use a loudspeaker and
“show it off” to admiring (?) friends and the family.
Right here we must choose between amplifying the signal

at radio frequency, at audio frequency, or both. Radio-

RADIO-CRAFT for JUNE, 1933
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experimenting with home-made sets.
this endeavor of particular importance.

what results you are getting?

THE RADIO BEGINNER

® in this department we shall print every month simple, but effective radio sets and circuits,

and other information for radio beginners, or those just starting in radio. There are thou-
sands of radio fans and experimenters who are still interested in building their own, and in
The new instruments, as well as the new tubes, make

If you build the sets described in these pages, won't you be good enough to advise us

frequency amplification has several advantages; it is effi-
cient and can be made to have a much higher gain per stage
than audio amplification. If properly designed, it does not
distort the audio modulation carried by the signal as audio
amplifiers nearly always do; hence, we can use more stages
(up to four or five, in a well shielded and filtered design),
and build up the signal to a high level without paying for
it in poor tone quality. But, for our purpose, it also has
several major disadvantages. The power handiing capa-
bilities of a erystal are strictly limited; and, if too great a
signal voltage is applied, there will be minute arcs at the
catwhisker’s contact point and the crystal will be destroyed.
Also for loudspeaker operation it is necessary to use audio
amplification in addition to whatever radio amplifieation is
used. Furthermore, each stage of radio-frequency amplifi-
cation requires a tuned circuit which is difficult to line up.
Taken all in all, a multi-stage R.F. amplifier is not a good
job for a novice to attempt to build.

This leaves a remaining choice of A.F. amplification
which has all of the necessary gain to achieve loudspeaker
operation from a crystal output on local stations and is
considerably eas-
ier to handle than

R.F.
We still have a 37
choice of either ANT.

transformer or
resistance cou-

PHONO PICKUP
JACK , J1

pling between the L P sw
audio stages; but,

in view of the

fact that resist- ”

ance is consider- SEC.

bly; since, if satisfactory results are attained when a phono-
graph pickup is plugged in, whatever other trouble may be
encountered is at once automatically localized in the R.F. or
detector section.

Be sure that all soldered joints are really soldered, and
are not simply the “rosin” joint that results from the use
of a cold iron or a poorly-cleaned surface.

The only trouble that the novice is likely to encounter is
tapping coil L for police-band reception; but, if care is used
in pushing the wire out from the inside and scraping it
clean before soldering the lead to the knife switch, it can
be done successfully. This tap is made 35 turns back from
the grid end of the coil; this is the end opposite to the an-
tenna coil. Thus, close coupling between primary and sec-
ondary is maintained.

Operating Hints

When the set is all wired and ready for operation con-
nect the “A” battery and place the tubes in their sockets;
if the tubes light, the chances are that the filament circuit
is correctly wired. Then plug in the headphones or speaker
and connect the “C” battery in place; then the “B” batteries.
If everything is
0.K. there will be
a loud click when
the 135-volt wire
is touched to the

c3 LOUDSPEAKER
.01-MF JACK , T2

4 “B" battery, and
3 a loud hum or
f buzz whzn the

grid cap of the
type 32 tube is
touched with the
finger. Then, if

been selected in

trust to luck that

ably cheaper and you ba ve one,
with the use of a S 4 plug in the pho-
screen-grid tube L nograph pickup
is practicall PRI & = and start the rec
s y as : y -
efficient as trans- 3 aa?: SMOMOF_ C E %— E : ord. If you have
former coupling, _I[ “-L done your work
we have selected g | C5. LME _ |, 2¥ ( 2 R3 colxirgctly, y(;)g
resistance cou- I a N wi e rewarde
pling for our re- l\ i C7 \MF g L T with music. If
ceiver. - - > you have no pho-
The output \CG CHASSIS 4 2272v i‘/ (’_ 2V L o no. pickup, you
tube, a triode, has L1l = 1 ]||| 'I"'I'M"T will just have to

_T_GND‘ 1MF

—_— e Y 135V Sl
place of the more =" “A" B the audio is O.K.
generally-used Next attach the
pentode, a high- e aerial and ground
er-gain tube, be- Schematic circuit of the receiver completely described by the author in this real beginners' article. wires, see that

cause of the more

reliable results which may be obtained by the inexperienced
experimenter. (A later design may incorporate a pentode.—
Editor.)

A reference to the picture illustration of the parts ar-
rangement, Fig. A, very clearly shows the position of each
component. The space at the rear of the “breadboard” is
just sufficient for the battery power supply. The set is so
simple that very little need be said along the line of in-
structions for the assembly beyond the general advice to
keep all leads earrying high frequency, the grid leads in
particular, as short and as direct as possible; although, in
a simple, low-gain set of this type, trouble from feed-back
is hardly likely to be encountered. Jack J1 in the grid cir-
cuit of the type 32 tube allows the use of a phonograph
pickup and is very useful in testing at the time of assem-

RADIO-CRAFT for JUNE, 1933

the wave-change
switch, Sw., is in the breadecast pesition, 1 (all the coil in
use), and start to “fish.” And here your patience will
probably be tested. On the detector you will find a little
lever. A very light pressure of this lever will be found
best; if the wire is not making contact, this fact will be
indicated by a loud buzz from the phones, which, by the
way, you had better use for the first adjustment. From
this point on it is just a question of juggling the tuning
condenser and the detector adjustment until a signal is
heard, then you ean work for best response.

The three 1. mf. bypass condensers, C5, C8, C7, and one 4
mf. unit, C4, shown in Fig. 1, are not absolutely necessary,
but operation of the set, especially with old batteries which
are not quite “up to snuff,” but which work, will be some-

(Continued on page 749)
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Left: top view of the receiver showing the extreme simplicity and symmetrical
arrangement of parts; right, under view.

BUILDING THE TRUTEST "ADVANCED ECONOMY EIGHT"-

A MODERN BROADCAST RECEIVER

Here is a simple, reliable T. R. F. receiver that the Service Man or sound specialist can
assemble in his spare time and sell as a custom-built outfit in cabinets of the customer's
own choice.

HUBERT L. SHORTT
and FRANK LESTER*

HE very nature of the business gives Service lMen

and sound specialists a considerable amount of un-

welcome but unavoidable free time. Service calls,

particularly in smaller cities, are likely to come in
batches, and may especially be anticipated before impor-
tant broadeasts, such as prize fights, ball games, presiden-
tial speeches, etc, Between times it is a wise and industri-
ous Service Man who keeps himself occupied with things
that relate directly to his own business.

One of the enterprises that many Service Men are find-
ing profitable is the building of broadcast receivers for use
in cabinets that their customers may already possess or
new cabinets selected from mail order catalogs. In spite
of the present vogue of the cigar-box midgets, there are

*Wholesale Radio Service Co., Ine.

still many people who want full-size receivers with a rea-
sonable safety factor, receivers that have the tone response
made possible only by the use of good sized baffles in the
form of console cabinets. The cost of parts has come down
so much that it is possible for the custom builder to com-
pete with some factory-built products even on a price basis.
Properly presented, the custom-built idea can readily be
“sold” if the Service Man is willing to spend his spare time
selling it.

Since most of the labor in home made sets is represented
by the metal chassis, the custom builder should select a
“kit” with a properly prepared base. The electrical circuit
also requires consideration, of course, as the customer is
interested in results, not in the builder's mechanical

(Continued on page 753)

—— —_— - — i —— —— - - 0.5-MEG
ANT. r _|_. 1 ot REC. .02MF 28
/ P 58 ! 58 58 s7 W [ M s v \ .
I - v ' L
! I | T B

L 0.l

I MEG

g ed

g
PUOND
[-3-MF. suooo LIH

10000
OHMS

x o " RED g 4 vewow

300 Omms 50000 [T (! ¢ 15M s
% amF :‘" 1‘
40.000 Goo OMMS SLACK
CHASSIS e ol
SCHEMATIC DIAGRAM OF THE POt > A dD
TRUTEST HoNT
I,.GMD. “ADVANCED ECONOMY
- EIGHT " | 44 SwW

726

RADIOC-CRAFT for 1933



MODERN COMMERCIAL

AUTO-RADIO RECEIVERS

manufacturers would show,

making them.

A survey of the files of the leading radio set

nearly every one of them have, or will have
soon, a 1933 auto-radio receiver. Manufactur-
ers who have never produced auto sets are now
Manufacturers who previously
saw no profits in this outlet, have changed
their minds and are now entering this field to
the blare of trumpets and heavy advertising.

The material presented in the following
pages is the result of many months of pains-
taking work by RADIO-CRAFT.
represent all the auto-radio receivers now on
the market; it does represent, though, the most
complete technical discussion of modern auto-

no doubt, that

It does not

tion.
information.

radio receivers that has appeared in any mag-
azine in any one issue at any time.
scription is accompanied by the circuit dia-
gram with all values marked; photographs ap-
pear in every case where they were available;
and many sketches of installation or servicing
assistance appear.

The receivers described are modern—obso-
lete receivers either are not described or have
been published in past issues of this magazine.
f @ modern auto receiver is not described
here, it is because the manufacturer failed to
supply us with the necessary technical informa-
Mr. Service Man, make the most of this

Each de-

@ The following information was compiled by

RADIO-CRAFT in response to special requests.
This information should be of invaluable assistance
tc Service Men contemplating the installation of
automotive receivers and will be enlarged upon
from time to time as additional data are secured.

AUBURN—Closed types on models 8-105 and 12-
165 are wired for radio. In Cabriolet and Phaeton
sedans, in above models, antenna is optional.

AUSTIN—Radio aerials in Austin cars are not
standard but are optional equipment. HMowever,
they are factory-installed, under the roof covering
of all models, at a slight additional charge,

BUICK—1933 series 50: Business, Sport, Converiible
Sedan, and Victoria Coupes are equipped with
aerials. 1933 series 40: Sport, Convertible, and Vic-
toria Coupes, Convertible Phaeton, and Sedans
are equipped with aerials. 1933 series 80: Sport,
Convertible, and Victoria Coupes, Convertible
Phaeton, and Sedans are equipped with aerial.
1933 series 90: Sedan model 7-P, Limousine, Club
Sedan, Victoria Coupe, and Sedan model 5.P are
equipped with aerial.

CADILLAC*—In 1933 closed models: galvanized
screen in top; closed models, tinsel tape or braid

in top. Lead-in, closed cars, down front; open
cars, rear.
CHEVYROLET—AI! 1933 models have aerials built

into the headlining. The lead-in is located in the
left side front windshield post.

CHRYSLER—Aerials installed at factory in all
closed models of 1932 and 1933 Sixes and Eights.

CORD®*—No antenna system in 1933 models.

CUNNINGHAM—Antennas installed on special or-
der only.

DE SOTO®*—1933 closed models: poultry screen in
roof: open models, a stranded wire is woven in
false headliner on special order only. Lead-in,
closed cars, down side; open cars, rear.

DE YAUX®*—In 1933 closed models: atthough there
is a poultry screen in roof, an antenna will be
furnished on special orders. Lead-in, down front.

DODGE—I1933, 8 cylinder: 4-door Sedan, 5-passen-
ger Coupe, Rumble Seat Coupe are equipped with
aerial. & cylinder: 4-door Sedan, 2-door Sedan,
Business Coupe, Rumble Seat Coupe are equipped
with aerials. An opening in the floor is provided
for the installation of a radio set manufactured
for Dodge cars by Philco Transitene.

RADIO-CRAFT JUNE,
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DURANT*—No antenna system in 1933 medels.

DUESENBERG—Aerials
only.

installed on special order

ESSEX**—(933 models: stranded wire antenna in
top only on special order.

FORD—The following 1933 cars are installed with
an aerial: Tudor, Fordor, and ¥Yictoria. The fol-
lowing 1933 models have running board aerials:
Roadster, Phaeton, Cabriclet, 3-window Coupe,
and S5-window Coupe.

FRANKLIN—I932-1933 series 16 and 17 have in-
sulated chicken wire in roof which may be used
as an antenna. The series 18, of the same years,
have grounded chicken wire.

GRAHAM-PAIGE=—Aerials installed on special order
only.

HUDSON—I1931 Terraplane 4" and "8 and Hud-
son "6 and "8': all closed cars equipped with
antennas.

HUPMOBILE—1933 models 321, 322, and 326 are
equipped with antennas; antenna lead-in under cowl.

LA SALLE*—1933 closed models: galvanized screen
in top; open models, tinsel tape or braid in top.
Lead-in, closed cars, down front; open cars, rear.

LINCOLN—AII
antennas.

MARMON—Standard equipment in 1930 models 69,
79, and Big Eight; 1931, models 88. The 1932 and
1933 té-cylinder cars are not equipped with an
aertial but there is a wire mesh, in the head-lining,
to which a lead-in may be attached and run down
the left side front windshield post.

closed models are egquipped with

NASH—1932-1933, series 1000: first batch of cars
equipped with antenna, with no lead-in. Later
models, lead-in down left center post; present

model, lead-in down right front corner post. Six-
teen spark plug suppressors and twe distributor
suppressors, standard equipment in twin-ignition
models, series 1080, 1090, 1180 and 190,

OLDSMOBILE—I933, & cylinder models: Business,
Sport, 5-passenger, Touring Coupes, 4-door Sedan,
4-door Touring Sedan, and S-passenger models are
equipped with aerials. 1933, 8 cylinder models:
Business, Sport, 5-passenger Coupes, S5-passenger
Touring Coupe, 4-door Sedan, and 4-door Touring
Sedan are equipped with aerials.

1933

PACKARD=—I933 models: All closed cars equipped
with aerials.

PEERLESS®*—1933 closed models: poultry screen in
roof. Shielded lead-in, closed cars, down front.

PIERCE-ARROW—[930 models A, B, and C equip-
ped with aerials. 1931 models 4], 42, and 43
equipped with aerials. 1932 models 51, 52, 53, and
54 equipped with aerials. 1933 models 834, 1236,
1242, and 1247 equipped with aerials.

PLYMOUTH—Antennas are factory-installed in 1933
models.

PONTIAC-—1933, 8 cylinder models are equipped
with roof antennas with the lesad-in behind the right
cowl trim pad. No other medels are equipped
with aerials.

REO*—Flying Cloud model 52: equipped with an-
tenna, only on special order. Royale N-2 for 1933,

equipped with antenna. Open and convertible
Reo's will be supplied with antenna system on
order.

ROCKNE—I932 models: Sedan and Coupe are

equipped with aerials. The Convertible Sedan and
Convertible Roadster are not equipped with aerials.
1933 models: Sedan and Coupe are equipped with
aerials. The Convertible Sedan and Convertible
Roadster are not equipped with aerials.

ROLLS ROYCE*—Special bodies.
furnished.

Antenna can be

STUDEBAKER—The following Studebaker cars are
equipped with aerials: 1930 starting July, models
70, 80, and 90; starting June, 1931, models 81 and
54; 1932 models, 91, 7t, 82, and 55; 1933 models,
56, 73, 82 and 92. In 1933 Convertible Sedans and
Roadsters aetial is instatled at factory as optional
equipment, at slight extra cost.

STUTZ—Aerials installed on special order only.
TERRAPLANE®*—I933 models: stranded wire an-
tenna in top, only on special order.

WILLYS KNIGHT*—1933 closed models: stranded
wire in top; open models, none. Lead-in, closed
cars, down front.

WILLYS OVERLAND—I1933 model 9% Is equipped
with aerial.

{*Courtesy, Philco Transitone. **Courtesy, Zenith

Radio Corp.)
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ATWATER KENT MODELS 636 AND
756

ODELS 636 and 756 are similar

six-tube superheterodynes equip-
ped with all-electric power supply,
eliminating the use of dry batteries.
Model 636 is designed for attach-
ment to and operation from the
instrument panel of the car, the dyna-
motor power unit being in a separate
metal container mounted under the
floor, the front seat, or in any other
convenient place. Model 756 is in-
tended for cars on which the 636 can-

1 MEG.

lL‘.' D'ET £ 0s
3

not be mounted by reason of car de-
sign. In this type a special steering
post control is provided and the radio
chassis (complete with power supply in
a single case) may be mounted under
the floor board. With both models
the loudspeaker is a separate unit.

Ignition suppressors included
sel.

The tubes used are: two 41's, two
39’s, one 36, and one 85. Among cir-
cuit features are automatic volume
control, push-pull output, two-point
tone control. Tuning range 1500-540
ke. Tuning dial ecalibrated in kilo-
cycles. Total battery consumption, in-
cluding dynamic speaker, 5% amperes.
I. F., 262% kc.

AUTOCRAT MODEL TRF-41

A feature of this set is the small
dimensions of the chassis which meas-
ures only 5% x 6% x 8% ins. Police
calls may be received on this set. Com-
plete equipment, illustrated, at the list
price includes: one shielded T.R.F.
chassis with tubes, remote control unit,
30-foot cables, separate dynamic re-

with

-5-MEG 181 4F
s

8s

242 DET CONTROL

AUTOCRAT
MODEL TRF -4}

producer, sub-car antenna, six spark
plug suppressors, distributor suppres-
sor, distributor filter condénser, and
nmiscellaneous hardware. The “B”
supply, which may be batteries or an
eliminator, is an accessory to be bought
separately.

The reproducer is of one-hole
mounting type; the set, 3-hole. These
two units are electrically connected by
means of plugs. The receiver is de-
signed for bulkhead mwunting—as far
as possible from the ignition coil. The
remote-control unit clamps to the
steering column: The sub-car antenna
is to be slung between the front and
rear axles, toward the rear. Place the
“B” supply wherever convenient.

This T.R.F. receiver incorporates:
two type 39 R.F. tubes; one 36, detec-
tor; one 37, first AF.; and 41’s in
push-pull A!, second A.F.; sensitivity,
less than 1 microvolt-per-meter; power
output, 3 watts. The total “B” volt-
age required is 180.
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This receiver is the United DMotors
Service set described in this issue.

CROSLEY ROAMIO MODEL 98

REMOTE control unit, receiver chas-
sis, plate power unit, and loud-
speaker are separate units comprising
the Crosley Roamio Model 98. Control

clamps to the stecering column, while CROSLEY ROAMIO MODEL 98
the other units are placed under the
instrument board in the most con-
venient manner. The chassis meas-
ures 6% by 7% by T% inches, the
power unit 23 by 7% by 4% inches,
the dynamic speaker 87% square by
53, inches deep. Ignition suppressors
included.
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89. L.F. is 181.2 ke., current drain 4.6
amperes at 6.3 volts. Quiet automatic
volume control, full floating moving coil
dynamie speaker. The “B” unit is of
the vibrating type, with the sparking
at the contact points entirely elimi-
nated by a new method claimed to be
exclusive with Crosley. The “B”
called “Synchronode.” No rectifier
tube used.

The following chart gives the tubes,
their functions, and voltages, meas-
ured with the receiver in operating
condition but with no signal to the
antenna circuit. Use a high resist-
ance D. C. voltmeter (1000 ohms per
volt, or more) for all measurements.
The voltage limits are + or — 10%
of the values given.

All voltages are measured from tube
contact to chassis with 6.3 volts at
battery and 180 volts from the Syn-
cronode.

The “I” control should be entirely off.
Screen- C;llj- Supp.

Tube  Position Plate  Grid. Orid  Fil.
Volt.  Voit.  Volt. Volt. Volt
8 R.F. Amp. 0 0 60
77 Ose. d(‘!e('tor 180 85 4.5 4.5 6.0
78 I F. Am 180 85 2.0 0 6.0°
75 Diode—A. F. Amp... 130 1.5 6.0
89 Output (Cl w8 A Pen-
tode) . 180 17.0 i7.0 6.0

FADA MODEL 10t "MOTOSET"

OMPRISES three units: a control

head that clamps to the steering
column, a fully enclosed receiver
unit including plate supply device, and
a separate dynamic loudspeaker. A
flexible shaft connects the first two
units. The receiver box measures
10% inches long, 7% inches high and
7% inches deep; the speaker, circular
in shape, is 9% inches in diameter,

4% inches deep. Noise suppression
equipment is furnished. Automatic
lock closes when volume control is

turned to minimum setting; a key re-
leases it. Antenna not included.
Backlash in the remote control has
been eliminated by a worm gear drive
on the condenser shaft, with constant
tension maintained by a strong spring.
Eight tube superheterodyne circuit,
with automatic volume control. Tubes

used: three type 39, one 37, one 85,
two 89, one 98.
car's storage battery,
175 ke.

Current drain from
614 amperes.
Sensitivity 1 m.p.m.

I F,

Output 3 watts. Plate power unit is
of the vibrator type with a full-wave
mercury-vaper rectifier tube. Me-
chanical hum eliminated by sealed lead
housing, 3 inch thick.

An automatic relay is incorporated
in the chassis to prevent operation of
the set on a low storage battery.

FORD-MAJESTIC MODEL |14 AUTO-
RADIO SET
f’AFLOOR board installation,” char-

acterizes the Ford-Majestic 6-
tube car radio receiver, The set
chassis and the motor generator drop
into  water-tight, drawn-sheet-steel
pans recessed in the floor; both con-
tainers measure 6-1/32 x 9-7/32 long,
inside dimensions. The arrangement
is illustrated.

A complete Ford-Majestic installa-
tion includes the receiver chassis and
tubes, 180 wvolt motor-generator “B”
supply, steering-column control head,
separate 6-in. dynamic reproducer,
generator and distributor filter con-
densers, spark plug suppressors, fuses,
running-board  antenna, necessary
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shielded power and control cables, and
shielding and miscellaneous hardware.
The output transformer is incorpor-
ated in the set.

There is no “fiddling” with leads;
polarized-plug connections are pro-
vided on the four major units: set,
“B” supply, reproducer and control
head. As shown in one of the illus-
trations, the “B*” and set units mount
just in front of the rear seat in paas
recessed into the floor-boards. (Com-
plete servicing may be accomplished
inside the car, witnin one hour.) The
control head is designed for adjust-
ment by an operator wearing gloves.
The reproducer, which acts as a ter-
minal board for the set and control
cables, is supported on a bracket which
mounts under the cowl directly above
the steering column—this permits the
car heater to be retained.

A superheterodyne circuit is used;
the I.LF. is 175 ke. The chassis is the
Majestic model 114; the diagram is
shown here. Tubes used: one G-39,
first R.F.; one G-38, first detector and
cscillator; one G-39, first LF.; one
G-85, second-detector and first A.F.;
two G-38's, push-pull second A.F. The

total “A" drain is 5 amperes; “B,”’ 36
milliamperes supplied by a motor-
generator. This set has a sensitivity
minimum of 3 microvolts and selectiv-
ity of 30 kc. at 10,000 times; maxi-
mum noise level (antenna discon-
nected), 1 volt.

The reproducer is not designed for
very low-note reproduction, since the
car noises completely obliterate repro-
duction in the lower register. Half-
wave detection is obtained in the 85.
Automatic volume control and silent
tuning control are features of the
Ford-Majestic Model 114 automotive
radio set. The cable shielding func-
tions as the ground, common return
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for the “A” and “B” voltage, and re-
producer veice currents.
Operating voltages of this receiver:

Plate Sereen Cathode
Tube Voltage Voltage Voltage
Vi 180 85 0
Ve, 180 85 15
\GE 180 85 1.1
V4. A.F. Plate
50 b Q)
V5, 170 180 17
V6. 170 180 17
Note: Measurements made with

1000-ohm-per-volt meter with 300 volt
range, all tubes in their sockets and
receiver connected to a storage battery
supply delivering 6 volts at the cable
terminals, under load.

Readings to be taken from desig-
nated points to greund.
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FRANKLIN MODEL 100

HE Franklin Model 100 auto-radio

receiver is a six tube set using a
dynamic speaker, equipped with an
under-car antenna and all accessories
required to operate the set. The ac-
cessories include all spark-plug and
distributor suppressors, generator con-
denser, antenna, loudspeaker of the
dynamic type, batteries, battery box,

BOTTOM OF SPEAxER

GREEN SHEATH
o o d
le} # _—_10
o]
B- B- —H—’g-
of o / o / o o
+22 -‘2)2/[ +22
- SLATE
g | 8+135v
Oll +45 | +as +a5 |0
O O [e]
FRANKLIN 100

FRANKLIN- 100

G R Bt

tubes, remote-control tuning unit, and
brackets for same.

The receiver is designed for an un-
der-car antenna which preferably
should be placed under the car as low
as possible and extending from the
front to the rear axle. The receiver
proper is so designed as to mount
either on the steering column (as
gshown in the illustration) or on the
dash in either the driver or engine
side of the bulkhead. If possible, the
set should be mounted on the right-
hand side of the driver’s compartment
side of the dashboard when not
mounted on the steering column.

The “B” battery box should be
mounted on the floor boards, if pos-
sible. When mounting the battery box,
be sure that the location is such as not
to interfere with the normal operation
of brake rods, ete.

The circuit reproduced here, is of
the superheterodyne type and consists
of a combination detector-osecillator
tube with a band-pass input stage us-
ing a 36 tube; an LF. amplifier using
a 36 tube and tuned to 175 ke.; a sec-
ond detector using a 36; a first audio

stage using a 37; and a push-pull out-
put stage incorporating two type 38
pentodes in push pull. When first
operated, the antenna stage must be
resonated to the particular antenna
used, by rotating a small serew located
on the left hand side of the set.

The ‘“B” source consists of three 45-
volt batteries housed in a box, as previ-
ously described. The color code of the
wiring to both the speaker and the bat-
teries are illustrated here.

FRANKLIN MODEL 200

THIS is a six-tube superheterodyne,

with steering column remote control.
The receiver, minus plate supply, and
the loudspeaker are separate units.
No plate power device is furnished, but
a metal container for “B” batteries is
included, as are ignition suppressors,
The set may be mounted on the steer-
ing column or under the dashboard.
The speaker is of the dynamic type.
* Tubes used are two 36’s, one 37,
one 85 and two 89’s. Requires 135

volts of “B” from either batteries or
any auto-radio power unit of proper
capacity.
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GENERAL ELECTRIC MODEL B-40
HIS 4-tube superheterodyne follows
the same design as the RCA Victor

model M-34 receiver described in this
issue.

MAJESTIC MODEL 116
HE Majestic model 116 auto-radio is
a six-tube receiver. It is of the sin-
gle unit construction: the speaker, “B”

horizontal position. Either a roof or
capacity-plate antenna may be used.

The kit of accessories includes six
spark-plug suppressors, one distributor
suppressor, and two .5-mf. condensers.
A photograph of the receiver with all
accessories is shown. A sketch of the
single-unit assembly and a sketeh of
the chassis and control unit are also
shown. '

The circuit is a superheterodyne us-

T _____1!

ing the following tubes: G-57A-S, first
detector and oscillator; G-58A-S, first
I.F.; G-58A-S, second L.F.; G-75, sec-
ond-detector and first A.F.; G-89, out-
put amplifier; G-6Z5, rectifier. For II
protection, the primary circuit of the
“B” supply and the tube filaments and !
the field coil of the speaker are sup- i
plied with 10-ampere fuses. The re-
ceiver is equipped with A.V.C.

The operating voltages of this re-
ceiver are as follows:

ge—

source, and set are all in a single Sereene L S Con !
housing. Majestic calls this “B" unit Volt.  Volt. Valt. Vol
4 the “Duro-Mute.” This unit is of the L Em g S
vibrator type and recceives its magne- 90 35 3.5
tism from the core of the power trans- iy 2 e
] former, thus eliminating the necessity cee .. 180
- of separate excitation for this unit. The above measurements are made
The receiver is equipped with a re- from the designated points to ground
; mote-control tuning unit. with a 1000-ohm-per-volt meter, 300
The set should be mounted on the volt range. The “A” battery voltage
fire wall (bulkhead) behind the in- at the battery should be six volts under
strument panel in either a verticle or load. No signals should be received. I
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PHILCO TRANSITONE MODEL 6

HE Philco Transitone Model 6 auto

radio is a five-tube receiver of the
superheterodyne type. Either a roof
or capacity-plate aerial may be used,
although the manufacturer advises the
roof type.

The accessories in this receiver in-
clude the type EB dynamotor and kit
of suppressors and condensers as
standard equipment. No specific
mounting locations have been fur-
nished by the manufacturer, although
it is recommended that the receiver be
installed on the driver’s side of the
engine compartment on the bulkhead;
as far to the right as possible; it may
also be mounted on the dash. In the
model A Ford, due to the location of
the gas tank, the receiver must be
mounted on the left side of the bulk-
head in the engine compartment. The
speaker should be mounted on the in-
side of the dash over the steering col-
umn or toward the center., In the
model A Ford, the speaker should be
mounted on brackets against the right
kick pad.

The circuit of the Model 6 is of the
superheterodyne type and uses the fol-
lowing tubes: One 36 as R.F. ampli-
fier; one 36 as combination first-de-
tector and oscillator; one 36 as I.F.
amplifier (I.F. is 260 kc.); one 85 as
second detector, A.V.C. and audio

amplifier; and one 41 as an output
tube.

The Philco Transitone Model B,
made expressly for the Chrysler Cor-
poration for installation in the 1933
Plynmouth cars, is essentially the same
in circuit design and base layout as the
Model 6.

The difference between these models
is in the assembly and the manner in
which they are installed. In the B6,
the receiver and dynamotor are located
in a metal box (similar to a battery
box) and the complete unit is installed
in the floor of the car. The control
unit is mounted in its usual place and
the speaker is on the dash.

PHILCO TRANSITONE MODEL &F

HIS set, which incorporates the

fundamental circuit of the model 6
chassis described below, is distin-
guished by its power supply; a vibrator-
type “B” unit supplants the dynamo-
tor and is incorporated in the receiver
chassis. The model NF set is optional
equipment, through United Motors
Service, on the following makes of
cars: Auburn, Chrysler, Cord, DeSoto,
Dodge, Essex, Franklin, Hudson, Hup-
mobile, Nash, Rockne and Studebaker.
(A special set is available for Pack-
ards.}) The installation time for a
model 6F job is only about 1 hour.

PHILCO TRANSITONE MODEL 7

THE Transitone Model 7 receiver is a

five-tube auto-radio receiver. The
accessories in this set include ignition
noise suppression equipment and the
type EA dynamotor.

Installation of this receiver is made
on the inside of the dash, as high and
far to the right as possible. Clinch-on
nuts are provided so that the receiver
may be mounted on the dash in either
position. In the model A Ford, the set
should be placed on the left side of the
dash on the engine side of the bulkhead
because of the location of the gas tank.
The speaker should be mounted on the
inside of the dash either over the steer-
ing colunmin or near the center. In the
model A Ford, the speaker should be
mounted on brackets against the right
kick pad. The control unit is mounted
on the steering eolumn.

The circuit of the Model 7 is of the
superheterodyne type and uses the fol-
lowing tubes: One 36 as an R.F. ampli-
fier; one 36 as a combination first de-
tector and oscillator; one 36 as an LF.
amplifier (IF. is 175 kc.); one 38 as a
second detector and A.V.C.; and one
41 in the output stage.

The model EA dynamotor, or bat-
teries, (180 volts) may be used with
this receiver. Terminal connections
and a diagram of the EA dynamotor
are shown here.
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PHILCO TRANSITONE MODELS 8
AND 12

THESE two receivers are identical ex-

cept for the fact that the Model 12
1s designed for operation irom a 12-
volt storage battery. The filament
connections of the Model 12 are shown
here.

The installation data for these re-
ceivers are the same as for the Model
7 receiver except for the cable connec-
tions: in the Models 8 and 12, the
speaker and battery cables and the
antenna lead are all formed in a one-
piece cable which is totally shielded.
The Model EA dynamotor is supplied

i;: oné«asc. Le 240 DET 13140010 OUTPUT|
3 36 as 37 79
) J ’ ’ 4 ’

1 OWmMs

= GND. DHILCO TRANSITONE MODEL-12
BIL.CIRCULIT AFTER Jam. 1. 1§

as standard equipment on the Model 8
set, and the Model EC dynamotor is
supphed as standard equlpment with
the model 12 receiver. The size of
these dynamotors is approximately
6% x 8-7/16 inches.

These receivers are six-tube super-
heterodynes using the following tubes:
one 36 as an R.F. amplifier; one 36 as
a combination detector-oscillator; one
36 as an LF. amplifier (I.F. is 175
ke.) ; one 38 as a second detector and
A. V. C.; two type 41 tubes in the
push-pull output stage. The “B"” sup-
ply is 180 volts. A dynamic speaker
is employed. As in other Philco Transi-
tone auto receivers, ignition-noise sup-

TG BE REMOVED WHEN USED WM _py -~
MODEL ¢ 8 OR MOOEL 3 “";Sgn ':Agi'm“

TERMINAL ARRANGEMENT

WITH GROUNDING
ON CAR
BATTERY

pression equipment is supplied as an
accessory.

All Phileo Transitone Model 12’s
manufactured after January 1, 1933,
are similar to the Model 9, except that
they are designed for operation on 12-
volt bus and boat batteries.

PHILCO TRANSITONE MODEL 9

HE Model 9 receiver is a six-tube

superheterodyne receiver. The me-
chanical details are essentially the
same as for the Models 7, 8, and 12. The
electrical characteristics of this re-
ceiver are the same for the Model 6
discussed previously, and, therefore,
reference should be made to that de-
seription. The tubes used are as fol-
lows: One 36 as an R.F. amplifier; one
36 as a combination first-detector and
oscillator; one 36 as LF. amplifier
(LF. is 260 kc.); one 85 as second-de-
tector, A.V.C, and audio amplifier;
one 37 in an audio stage; and one 79 in
the output stage.

The “B" supply is furnished by a
type ED dynamotor which supplies 220
volts.
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PIERCE AIRO DEWALD MODEL 52

AN interesting design feature of the

Pierce Airo DeWald model 52
Motortone receiver is the inclusion of
the receiver chassis, dynamic repro-
ducer, and the “B' eliminator in one
complete assembly, as shown in the il-
lustration. An interference suppres-
sion kit is furnished with the equip-
ment. The type and arrangement of
the antenna is optional with the Serv-
ice Man. Since most modern cars are
factory-equipped with an antenna, this
very necessary signal pick-up unit is
not included in the standard Motortone
offered by Pierce Airo.

The receiver assembly is designed to
be mounted on the rear dash under the
cowl; just run two leads for the “A,”
and a third for the antenna, and the
job is done. There is supplied with the
equipment a template of the four

mounting-stud holes. The illuminated
remote control unit eclamps to the
steering post. When inserting the
tubes in the set, the type 37 tube must
be inserted before the type 89 tube.

The superheterodyne circuit used in

this set has an LF. of 175 ke. An
A V.C. connection is incorporated.
Tubes utilized: One type 36 tube as
combined oscillator and first-detector;
one 36, I.F. amplifier; one 85, A.V.C.
and second-detector; one 37, first A.F.;
and one 89, second A.F.

The “B” unit built into the assembly
is of the interrupter type; therefore,
do not remove the tubes or the cable
plug while the set is on. The “B" rec-
tifier is a type P861.

PREMIER "AUTO PAL" RECEIVER

ASTANDARD kit of parts, illus-

trated, for the “Auto Pal” set in-
¢ludes the following items: a 5-tube
superheterodyne receiver, tubes, sepa-
rate dynamiec reproducer, steering-col-
umn control unit, flexible antenna pad,
kit of interference suppressors, distrib-
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VPREMIER
AUTO-PAL f8

utor filter condenser, and miscellane-
ous hardware. Individual ear designs
determine the most suitable place to
install this equipment. Provision must
be made for the “B" supply, which is
not included in the standard kit of
parts; the ‘“B” voltage may be ob-
tained from batteries or an available
Premier “B’ eliminator accessory
rated at 30 milliamperes and 180 volts.

In this superheterodyne chassis an
1.F, of 175 ke. is used. The following
tubes are supplied by the manufae-
turer: One type 87, oscillator-first-
detector; one 88, I.F. amplifier; one
75, second-detector and A.V.C.; one
37, first AF.; one 89, second A.F. The
total power consumption at 6.3 volts
battery voltage is 33.5 watts. The
sensitivity is 2 microvolts-per-meter;
the power output, 1.5 watts.

Test voltages for this set are given
in the following table; all values are
to ground (chassis) and at zero signal
input; filament potential, 6.2 volts:

Tube Cath. 8.43.  Plate

Tut Position Volts Volts  Volts
87 Osc.-Det. 1. 7 i0 130
Iy . 1 70 165

5 AV.C-Det. 2., 3 130
3 AF. 1. 15 z 180
& AF.2. 17 180 180

RCA VICTOR MODEL M-34
A VERY ingenious receiver of ad-

vanced design is the new 4-tube
RCA Victor model M-34 automotive re-
ceiver, which is of the “one-hole
mounting” type. The set chassis
measurcs only 83% x 8% x 7% ins. A
complete kit of components at the list
price includes the following: one re-
ceiver chassis, four tubes, remote con-
trol unit and cables, six spark plug
suppressors, one distributor suppres-
sor, one generator bypass condenser,
one ammeter bypass condenser, hard-

ware. Although there is available a
special, low-priced, interior-type an-
tenna which may be pinned or other-
wise fastened to the roof fabric, it is
preferable to operate this set on the
built-in antenna with which nmost mod-
ern cars are equipped.

The shield case which houses all the
equipment except the control unit is
equipped with two spot welded brack-
ets, or mounting plates, one on the
back and one on the right side; a heavy
bolt with a round head fits into a slot
in the brackets, permitting installa-
tion of the set on the firewall of the
car by the mere drilling of only one
small hole. The only operation neces-
sary to let the entire receiver case
down to the floor of the car is to lift
the hood and loosen two nuts on the
bolt. This is an exceptionally easy and
quick installation method and should
be a powerful sales feature. The side
bracket is used in those rare cases
where a heater or other obstruction
requires a smaller space and when
this type of installation is necessary,
the firewall space occupied by the
set is only 73% ins. wide and 8%
ins. high. The reproducer is then
directed to the right side of the car.
However, the small space required for
mounting the set with the reproducer
directed to the back of the car (toward
passengers) is only 8% ins. high by
83% ins. wide and this permits of in-
stallation to the left of the steering,

RCA. VICTOR M-34

RECEIVER
REPRODUCER N %
AND "B’ SUPPLY ™

post in many cars. Additional details
of installation are shown in a photo-
graph.

One mechanical connection, the flex-
ible shaft to the control box, and two
electrical connections, the antenna and
the cable to the control box, are made
in this installation. The flexible shaft
controls the tuning condenser and is
the only mechanical connection be-
tween the receiver case and the control
box. This shaft is of special, multiple,
reverse-twisted-wire type, made up of
43 small wires encased in a flexible
tube. This form of control is so posi-
tive in action that it enables the dial
to be accurately calibrated in kilo-
cyeles. The shaft is 30 ins. long and
by cutting it 9, 15, or 21 ins. from the
receiver it is thus most conveniently
shortened to suit the individual instal-
lation, since at these points the shaft
is swaged to square eross-section.
Three set screws connect the shaft to
the control box and receiver case.

The antenna connection is a shielded
cable out of the left side of the case
and is fitted with a bayonet type of
connector, thus eliminating the neces-
sity of soldering and further adding
to ease of mounting and demounting.

The only other connection to the
case is the electric cable; an eyeletted
branch lead connects to the ammeter,
Note especially that soldeving, and

under-floorhoard work to reach the
battery,

are unnecessary, Conse-

e e
qz»n

R.E.amp
78

137, DET.£05¢C
6A7

(100} (73 c

[‘—” j (MO)) {s15)

Ave AFL
LE§ 2P DET
687

<]
-
1 9]
v, L3
2 <
= oL 47
- - L
40
MMF
*
2 60,000 b 60000
"S’_l Omms .\O;;S
—~ guus

MECHANICAL -
REPRODUCER RECTIFIER
"B uNIT
i G5 G
VOICE FIELD
4 colL con
-
BT
' -03-
(0.38)  (350) ME
A" o
(253, Goo)‘ -

INTERRUPTER _

ChHmMS THE RESISTANCE OF CQILS.
1.Fet75 Kc.

“2MEG 30000 [ % ok §00 / 0.18-MEG. N T 75
o OnMS— |¢% T OHMS VOL.CONTROL L F. PROT
LTS 3 [ [Sew [ (manvacT ¢ [ LIGHT
= GND, ~ MUMBERS IN PARENTHESES (NDICATE C* 16 =325 MMF  £3: 140-220 MmF

Ci3 1060 MME. Ca: 10=70 MMFE,

C2: 720 mmF

RCA VICTOR. MODEL 34

RADIO-CRﬁ for JUNE, |

=

933

vy — .»-.-“_d

737




-

T

—
\ =

f\ RLA-VICTOR MODEL 34

| FUSE @LCEPTACLE

AR, T & DAt

Quhspns 3
™y s
-t g evencr

s | nucTon
AT
ANTERNA COBYETTOR

= ﬁ%
nrmee
e o o
L ccaeasen |

quently, there is no danger of a poor
connection or corrosion at the battery
terminals, the installation looks neater,
and the job is thus made much more
easy. (Even the fuse is contained in
a special receptacle on the cable to the
ammeter, making it particularly acces-
sible for inspection or replacement.)

Removal of six special, slotted hex-
head screws permits opening of the re-
ceiver case for changing tubes or
other service; two each of these screws
are located on the bottom and sides
of the case. Either a wrench, screw-
driver, or a pair of pliers may be used
to remove these screws.

The control box is small and new in
construction. The dial is illuminated,
non-glare, and calibrated in kilocycles
—adding a cipher to the (large) dial-
numeral indicates the frequency. A
small knob controls the tuning; a key,
so fitted that it will not fall out in any
position, combines the off-on switch

and volume control.

A new type of circular clamp per-
mits installation of the control box on
either side, or the front, of the steer-
ing column; a low-priced mounting is
available as an accessory for mounting
the control box on the dash (it is un-
necessary to drill holes).

A superheterodyne circuit is utilized
in this set; the I.LF. is 175 ke. As indi-
cated in the schematic eircuit, the fol-
lowing tube combination is used: one
type 78 tube as an R.F. amplifier; one
6A7, oscillator and first-detector (also,
assists A.V.C. action); one 6B7, sec-
ond-detector, I.F. amplifier, A.V.C.
and first A.F, amplifier; one 89, second
A F. amplifier, The total “B” current
drain of this set is 53 milliamperes;
the total “A’” drain is 5.6 amperes.
The reproducer field current is 1.35
amperes. The undistorted power out-
put is 2 watts; sensitivity, 3 miecro-
volts-per-meter. The maximum D.C.

output from the mechanical rectifier is

250 volts. Tube operating voltage and

current figures as follows:

Tube Cath.+ S.G.* Plate* Plate

Tupe vou. Volts Voits Ma.

8. 92 253 !

GATL '3 7 g2 257 12

BATU 253 total

687 32 1 236 6

89 26.5 257 244 27.5
{Filament terminal voltage, all tubes, 6.06

volts. *Measured to cathode;
1First-detector ; Hoacillator.)

Much of the efficiency obtained in
this receiver design is due to the use of
two new tubes known as the pentagrid
converter (the 6A7), and the duodi-
ode-pentode amplifier (the 6B7).
Automatic volume control is incorpo-
rated in this set. Also, there is a two-

**to ground.

' position tone control mounted on the

front of the receiver case; this con-
trol adapts the set reproduction to the
acoustic characteristic of individual
car installations; the frequency range
is 150 to 3,500 ke.

As previously stated, the reproducer
and “B” sections of the receiver are
contained in the receiver chassis; this
“B” supply is best described as a
‘““mechanically self-rectified interrup-
ter-type” unit; it does not require a
tube rectifier. The design necessitates
double shielding, both mechaniecally
and electrically; two heavy screw-cov-
ers telescope one over the other, and
inside shield-partitions further segre-
gate the circuits. This type of inter-
rupter-“B” has a very low current drain
and, in fact, even will funetion when
the “A” voltage is considerably below
normal,

SENTINEL "A.C.-D.C." MODEL 561

ERHAPS the most interesting fea-

ture of this ultra-midget 5 tube set,
illustrated, is its adaptability to the
current supply, whether the available
power is a 110 volt, A.C. or D.C. light
line, a 32 volt farm lighting system, or
the 6 volt storage battery in an auto-
mobile.

Included with the set are only the
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tubes, dynamic reproducer integral
with the set, and a 25-foot reel of
antenna wire. However, the following
accessories are available: a special Sen-
tinel 125 volt, 60 milliampere inter-
rupter-type ‘““B” unit, car antenna, 6-
volt adapter cable and plug, spark plug
and generator suppressors, generator
filter condenser, and mounting bracket
assembly, web strap and buckle.

The receiver may be mounted in any
convenient place in the automobile
such as the robe rail in back of the
front seat, between the dashboard and
windshield pane, or on the underside of
the dashboard head. Mounting acces-
sories are available for this purpose.

In this receiver we find a super-
heterodyne circuit designed for A.C.-
D.C. operation; the LF. is 265 ke,
Tubes used: One type 36 oscillator-
first-detector; one 39, I.F. amplifier;
one 36, second-detector; one 38, AF,

mplifier; and one 25Z5, rectifier.
Total “B” requirement, about &0
milliamperes at 125 volts; a 90-volt
block of “B" batteries may be used.
The reproducer has a 3,000 chm field.

Tube Tube Plate S.-G. C.q.
Tvpe Position Volig Volte Volts
36 Osc.=Det. 1 112 25 2.5
39 1LF. . 112 112 2.9
36 Det. 2 28 25* 2.0
38 AF 108 112 1.5
25725 Rect -

*Approumate. **Total current output, 52.5 milismperes.

SPARTON MODEL 34

THE Sparton model 34 automotive
receiver is a seven tube superheter-
odyne employing the Lafoy system of
automatic volume control, pentode push-
pull power output, and is equipped with
finger tip remote-control tuning; the
tuning control box is located on the
steering column.

The receiver comes ecquipped with
tubes but without accessories: the ac-
cessories include batteries and ignition
suppressors. Either a wire mesh or a
capacity-plate antenna may be used.

The mechanical arrangement of the
set is such that it may be mounted
either on the dash or under the floor-
boards. The dynamic speaker, aside
from the more conventional arrange-
ment, may be mounted under the floor
boards so that the grille is flush with
the floor, like a heater.

Reference to the schematic circuit
will show that a 39 is used as the first
R.F.; a 36 as a combination detector-
oscillator; a 39 as the I.F. amplifier
tuned to 172.5 ke.; a type 70 second-
detector and A.V.C. tube; a 37 in the
first A.F. stage; and two type 38 pen-
todes in the output.

SPARTON-34

The battery equipment necessary,
aside from the storage unit, is four 43
volt “B” batteries and a small “C” bat-
tery. The operating voltages and cur-
rents are as follows:

Cont. Screen-
Tube Plate Grid Grid Plate
Type Volta  Voltage Voltage  Curr.
V1. 90 3.0 90 4.0
V2. 120 15.0 90 2.0
V3. 90 3.0 90 4.0
Vi, 180 - - 1.0
AL - 125 10.0 oo 4.0
V6. 180 19.5 180 8.0-10
\I 180 19.5 180 8.0-10

The above data are valid only when
the condition of the batteries is good
and the volume control is set to maxi-
mum with no signal.

A photograph of the equipment and

a pictorial view of the receiver showing
the location of all parts are appended.

MODEL 34 CHASSIS
and associated equipment
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STEWART "ARISTOCRAT"

HE Stewart ‘““Aristocrat” is similar

to the Stewart “Companion,” here
described, in many respects: the me-
chanical considerations are the same;
but the electrical characteristics are
different.

The sensitivity of this model is, also,
1 microvolt, measured by R.M.A. stand-
ards; the tubes used are as follows: a
39 as an R.F. amplifier; a 36 as a com-
bination detector-oscillator; a 39 as an
IF. amplifier; an 85 as a combination
second detector and A.V.C.; a 41, class
A audio driver; a 79, class B power
output tube; and an 84 rectifier., The
“A” battery consumption of the set is
5.5 amperes at low signal levels, and 6
amperes at maximumn power output.

The components of the “Aristocrat”
and the “Companion” are completely
interchangeable with the exception of
the audio system and the “B” supply
transformers.

STEWART "COMPANION"

THE Stewart Companion is a six-
tube receiver of the superhetero-
dyne type. It is 93 inches wide, 65
inches high, and 57 inches deep. It is
equipped with a remote tuning-control
box, a combination “B” unit and

speaker, and a rveceiver. The acces-
sories are part of the car: they consist
of all suppressors, condensers, bolts,
washers, etc. The more conventional
antennas may be used.

The receiver is designed to mount on
the bulkhead, on either the engine or
driver’s side. The combination speaker
and “B” unit mounts with a single bolt.
The speaker should be so mounted that
it may be adjusted, by means of the
provisions provided, to suit the acous-
tic characteristies of the car, depend-
ing upon whether the car is crowded or
not. Stewart Radio & Television Co.
calls this feature “floating control.”

As previously stated, the “Com-
panion” is a six-tube superheterodyne
using one 39 as an R.F. amplifier; a 36
as a composite detector-oscillator; a 39
as an LF. amplifier; an 85 as a com-
bination second-detector and A.V.C.; a
41 output pentode; and an 84 rectifier.
The LF. is 175 ke. The total current
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consumption of the set is five amperes
at 6.3 volts; the sensitivity is 1 micreo-
volt per meter, maxinium, measured by
R.M.A. standards; and the power out-
put is 1.5 watts.

The receiver is equipped with manual
quiet A.V.C., which the manufacturer
calls “QAVC.”

“TOM THUMB" STEERING POST SET

Q0 MEET the demand for a quickly

installed automotive radio set the
Automatic Radio Mfg. Co. has added
to their “Tom Thumb” line a Steering
Post Auto Radio Set; this instrument
and the accessories which are supplied
to complete the ensemble are illus-
trated. Although the operating system
includes four tubes, only three—the two
R.F. amplifiers and the detector—are
incorporated in the unit which mounts
on the steering column (holes in the
tuner case permit either left- or right-
side mounting). The case of this
“tuner” measures about 5x5%xb1% ins.
deep. The remaining tube, the A.F.
amplifier, is contained in the dynamiec
reproducer chassis, as shown in one of
the views; the case of this component
measures 41%x8 ins. diameter (about
10 ins., over all). These two units con-
nect together by means of a cable which
plugs into the tuner.

A complete installation at the list
price includes: a steering-column tuner
(with illuminated, full-vision dial, vol-
ume control, and off-on switch), an
amplifier-reproducer, shielded junction
cable and plug, shielded power cable,
steering-column clamp, tubes, spark
plug suppressors, distributor suppres-
sor, generator bypass condenser, and
hardware. Not included in the factory
kit are the antenna and the “B” unit;
either batteries, or any of the conven-
tional “B” units with a voltage output
within the range of 135 to 180 volts,
may be used as power supply.

Clamping the tuner to the steering
post eliminates the necessity for run-
ning-control wires to a remote-control
unit. By tremoving from the tuner
chassis the L-shaped cover-plate, or
from the reproducer chassis the cover-
dise, the interior of these two units is
available for replacing tubes—without
. the necessity of removing either of

these chasses. The amplifier-reproducer
chassis brackets may be bent to con-
form with irregular bulkheads or floor-

boards.
| o = _STEERING-COLUMN TUNER UNIT
AT REL RE2
78 78

L2

TOM THUMB

Referring to the diagram it is seen
that this diminutive set, a literal “Tom
Thumb” in automotive radio receivers,
incorporates the following tube ar-
rangement: one tvpe 78 tube as an un-
tuned R.F. amplifier; one 78 tuned R.F.
amplifier; one 77, detector; one 41, A.F.
amplifier. The total “B” current con-
sumption is 28 milliamperes at 180
volts, or 18 at 185; the “A” drain (tube
heaters and reproducer field) is 2.7 am-
peres; the total storage battery drain
for “A” and “B” (using a good, stand-
ard “B” unit) is less than 4 amperes.

The Tom Thumb set has a sensi-
tivity of about 4.5 microvolts at 1400
ke., about 40 at 750 ke., and about 20 at
600 ke.

The power cable has three main
leads: hot, or ungrounded “A" (HA, in
diagram), a “B” positive lead which
taps to a 135 to 180 volt current source
(the higher voltage will result in im-
proved volume and tone quality), and
a shield lead GA for the “B” negative
and grounded “A.”’ The leads from the
dynamie reproducer are shielded. A
special terminal, X, is provided in the
reproducer and is connected to the
“live” side of the heaters. This wire is
required for controlling the “B” supply
or motor-generator unit which is not
equipped with relays. A shielded lead
run from this terminal to the supply
device, and grounded at each end, will
enable the “B” unit to be turned on

s50C

70

32}

or off with the switch on the front of
the set.

Many Service Men prefer to use a
dynamotor rather than batteries or an
“eliminator” to supply the required
“B” voltage.

The dynamotor shaft must be placed
in a horizontal position.

Check the polarity of the dynamo-
tor leads by means of a voltmeter. If
the precaution of pre-determining the
polarity of the dynamotor leads is not
followed, the shielding of the hot ‘“B”
lead, being grounded, will short the
output circuit of the dynamotor and
perhaps permanently damage it; or,
the set will not operate. If the leads
to the storage battery are reversed,
the storage battery will be shorted,
due to the hot “A’ lead shield being
grounded, and the car battery thus
may be permanently damaged.

To determine whether interference
is due to noise pick-up by the flat-top
or lead-in sections of the antenna sys-
tem, remove the lead-in from the an-
tenna, or substitute for the lead-in a
short length of wire running in the
same dirvection as, and the same length
as, the regular lead-in. If the noise
stops, it indicates that the flat-top por-
tion of the antenna is picking up the
interference.

UNITED MOTORS SERVICE (GEN-
ERAL MOTORS) MOCDEL 2035
(U. S. RADIO & TELEVISION])

ONTROL panel, receiver chassis,

dynamic loudspeaker, and power
supply are all individual units. The
control box is designed for mounting
under the edge of the instrument board
rather than on the steering column.
The other parts fit most conveniently
behind the instrument board. Plug con-
nections between the units facilitate in-
stallation.
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Circuit is of the superheterodyne WELLS-GARDNER MODEL Z6Z1 This control ineludes a lighted fan dial

type, with automatic velume control.
Uses two 36’s, one 39, one 85 and two
89’s. ILF., 2862 ke. Purchaser has
choice of “B” batteries or two types of
eliminators for plate supply.

VOLTAGE CHART

Screen Sup.
Pube Grid. Platc  Hier. Hier. Cathode Grid.
Vi... 80 170 0 6 2.4 .
Ve... 80 170 0 6 5.5
¥i... 80 170 0 6 2nd
V4. 0 160 0 6 10.5 0.15
V5. 170 170 6 0 20.5 20.5
Y6.. 170 170 0 G 20.5 20.5
Spkr. 8kt.. 170 170 0 6 0

U. S. RADIO & TELEVISION

UTOMOTIVE radio receivers manu-
factured by U. S. Radio & Tele-
vision Corp., are manufactured ex-
clusively for United Motors Service,
Inc., the parts distributing division of
General Motors.

See the July issue of Radic Craft
for complete construction details of
an automotive receiver.

N THIS new single-unit receiver de-

sign we find the 6-tube set chassis,
interrupter-type “B” supply, 5 in. dy-
nanic reproducer, relay switch, and the
controls all housed in a single container
which measures 6% x5%x12 ins. The
equipment illustrated includes this re-
ceiver unit, the receiver unit dash-
mounting bracket, one distributor sup-
pressor and one generator bypass con-
denser; the type W remote control unit
shown is available as an accessory.

WELLS- GARDNER- 267

with tuning and volume control knobs.
Two flexible drive shafts are used to
connect the control unit with the chas-
sis and, except for a pilot-light supply,
there are no electrical connections. The
net weight of the complete receiver is
18 lbs.

This instrument is adapted to, first,
floor board installation; second, under-
cowl installation with controls flush

with instrument panel; and third, bulk-
head installation with a type W steer-
ing column control accessory.

2%0 DET. {31 AUDIO,
LAVC. 75

REPRODUZER.

- WELLS-GARDNER. |
MODEL Z6Z1

RECT.

<
100 MEGS
FEACH)
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An LF. of 262 ke. is used in this
superheterodyne. The diode A.V.C. cir-
cuit tends to equalize the intensity of
all carrier signals to a point predeter-
mined by the setting of the manual vol-
ume control, at the same time auto-
matically compensating for any varia-
tion in the carrier signal strength such
as is usually experienced when driving
past large steel buildings or under via-
ducts. This feature further eliminates
the blasting effect when tuning from
weak to strong local signals and adds
materially to the life of the pentode
tube by reducing the likelihood of over-
loading the A.F. circuit.

The tube arrangement is as follows:
one type 78 tube as R.F. amplifier; one
77, oscillator and first-detector; one 78,
I.F. amplifier; one 75, A.V.C. and sec-
ond-detector; one 41, A.F. amplifier;
one 84, rectifier,

The “A” consumption is 4.85 am-
peres. The sensitivity is 0.5-microvolt-
per-meter; selectivity, 20 ke.; power
output, 1 watt. The tone quality has
been adjusted to a fixed value by means
of a bypass condenser in the plate cir-
cuit of the A.F. pentode.

All components may be examined and
serviced by removing the two bottom
screws of the container and the bottom
plates. The circuit of the interrupter-
type “B” unit is not shown in its en-
tirety in the schematic diagram.

ZENITH MODEL 460

ONSISTS of two units: a small one

containing the directly connected
tuning controls and the first tube (a
combined oscillator and first detecter),
intended for mounting on the steering
column; and a larger one containing
six tubes, the loudspeaker and the plate
power unit, for either steering column
or bulkhead mounting. Lock switeh,
ignition suppressors and all mounting
hardware supplied; antenna not in-
cluded.

ZENITH- 460 -

3

A i

Seven-tube superheterodyne circuit
with automatic volume control. Tubes:
one 85, two 89’s, two 6Dé’s, one 6C6,
and one 6Z4. Autodyne first detector,
two stages of 485 ke. LF., duo-diode

second detector, push-pull output, dy-
namic speaker with tone control. Cur-
rent drain 6, amperes; fused battery
lead. Sensitivity 1.5 m.p.m. Plate sup-
ply device of interrupter type, with
step-up transformer and full-wave ree-
tifier tube.

Tube Operating Voltages

Position Tube Er Ek E¢l Eqf Eo¥ Ep
ist Detectar... €08 4.8 6.5 0 6.5 120 150
WL P 6D6 5.3 105 * 105 103.5 185
2nd1.F. 6D6 3.3 105 * 105 103.5 165
2nd Detector ... 885 gg gg 8 B B ]gg
9 53 17.0 0 17.0 1650 1
Push-Pull dudlo g5 5’3 1700 0 1700 165.0 168

{=filament. k=cathode. gy=suppressor grid. g;= screen
grid. p=plate. g:=suppressor grid

*This voltage depends on the applied signal atrength.

All voltages are measured from indicated points to ground.

APRIL FOOL!

The revolutionary (7} seven-tube Superhetero-
Ultradyne

It is too bad that the several hun-
dred readers, who had written in
hastily for additional information as
to where they could buy this now fa-
mous set, did not take the trouble to
read the entire article. They prob-
ably just glanced at it and jumped to
the conclusion that this was a real set.

Inasmuch as the May issue usually
makes its appearance about the 1st of
April, the veteran Ulysses Fips, the
perpetrator of many radie jokes dur-
ing the past twenty years, had thought
it appropriate to play one of his cus-
tomary jokes on his radio readers. He
was more than successful in this one,
because all too many readers took him
seriously and either wanted to know
where the Westing-Mouse set could be
purchased, or where the parts and
tubes, at least, could be obtained.

Needless to say, the set only exists
in a single model built by Fips him-
self, from various junk parts. The
miniature “vacuum tube” some read-
ers may have recognized as an ordin-
ary 6-volt pilot lamp such as is used
in radio sets.

PHILCO TRANSITONE DYNA.
MOTORS

In all there are five dynamotor
models with characteristic differences.
Model EA 6.3V. primary, 40 milliam-

peres at 180 V. (6715 V. tap.)
Model EB 6.3V. primary, 40 milliam-

peres at 180 V.

Model EC 12.6V. primary, 40 milliam-

peres at 180 V.

Model ED 6.3V. primary, 40 milliam-

peres at 220 V.

Medel EE 12.6V. primary, 40 milliam-

peres at 220 V.,

Standard Equipment

Philco Transitone Model 6—Dyna-
motor EB.

Phileo Transitone Model B6—Dyna-
motor EB.

Philco Transitone Model 7—Dyna-
motor EA.

Philco Transitone Model 8—Dyna-
motor KA.

Phileo Transitone Model 9—Dyna-
motor ED.

Phileco Transitone Model B9—Dyna-
motor ED.

Phileo Transitone Model 12 (121)—
Dynamotor EC.

Philco Transitone Model 12 (122)—
Dynamotor EE.

Packard Car Radio—Dynamotor ED.
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THE DX LISTENER'S FORUM

This department is devoted exclusively to the DX radio listener of the broadcast band.

In this

department are letters from those listeners who achieve unusual results in long-distant reception.

We invite all readers of this magazine to forward their list to us for publication.

lists will be published.

Only the best

OUR PENTODE PORTABLE

Editor, Rap10-CRAFT:

I wrote to you telling of the results obtained
with my "Pentode Portable” described in your
September, 1931 issue. Here is a list of stations
received on the dynamic speaker during Juily and
August ; all city stations: WJIZ, WABC, WEAF,
WOR, WPG, WGY, WLW, WCAM., WEEU,
WBZ, WRC, CFAC. CKCL. WAPI. WJAX,
WHAS, WTIC, WTAM, WLS. WENR, KDKA,
WBAL, WBT, WRVA, WDEL. WRUF.

JounN FoSTER.
5938 Sansom St., Philadelphia, Pa.

NOT BAD, EH?

Editor, Rap10-Cra¥T:

My first experience with broadeast receivers
dates back a few years ago when I was using
a one tube, regenerative receiver. The tube used
was a type 201A. The ‘B source was a 45-volt
Eveready unit. The “A" battery was a 6 volt
“hot shot.!” With a pair of Baldwin headphones,
an aerinl approximately 100 feet lonZ and a pump
pipe for a ground, I managed to pull in oodles
of stations from various parts of the country.
Here is a list of some of the stations
received: WAPI, WBAL, WBT,

CPRY, Toronto: KWEKH. Schreveport. La.;
WABC, New York: WENR, Chicago; WLS,
Chicago; WGBI, Scranton, Pa.; WILL, Urbana,
Il.; WIJAR, Providence, R, I.;: WMMN, Fair-
mont, W. Va.;: WBEN, Ruffalo; WJAX, Jack-
sonville, Fla.; WEKY. Oklahoma City, Okla.;
XEW, 5,000 watts, Mexice City; KPRC, Hous-
ton. Tex.: WWJ, Detroit ; WDBJ, Roanoke, Va.;
WAAT, Jersey City, N. J.: WCSH. Portland,
Me.: WFIW, Hopkinsville, Ky.; KMBC, Kansas
City, Mo.; WRC, Washington, D. C.; XED,
Reynosa, Mexico; WOCFL. Chicago: KDKA,
Pittsburgh. Pa.; WBZ-WBZA, Boston; WHO,
Des Moines; WOQC, Davenport; WORK. York,
Pa.: WIHN and WRNY, New York; WIS, Col-
umbia, S. C.; KYW, Chicago: WRAYX, Philadel-
phia; CFCF, Montreal; KRLD., Dallas, Tex.:
KTHS, Hot Springs, Ark.; WESG, Elmira.

N. Y.: KNX. Hollywood; WTIC, Hartford.
Conn.; WTAM, Cleveland: WBT, Charlotte,
N. C.: WMBI. Chicago: KMOX, St. Louis;

WLWL, New York; WPG, Atlantic City, N. J.;
WRVA, Richmond, Va.: WDEL., Wilmington,
Del.; KSL. Salt Lake City, Utah: WJJD, Chi-
cago; WOV, New York: WAPI, Birmingham,
Ala.; WHAM, Rochester, N. Y.; WOWO, Fort
Wayne, Ind.: WWVA, Wheeling, W. Va.;

N. Y.; WGES. Chicago; WJKS, Gary, Ind.:
WGLC, 50 w., Hudson Falls, N. Y.; WSVS, 50
w,, Buffalo; KQV, Pittsburgh; KLRA, Little
Rock, Ark.; WHEK, Cleveland; WBBC, WCGU,
and WLTH, Brooklyn, N. Y.; WAAB, Boston:
WRBX, Roanoke, Va ; KFIZ, Fond du Lac,
Wis.; WAGM, Presque Isle, Me.: WAZL, Hazle-
town, Pa.; WHFC. Cicero, Ill. : KECA, 1000 w.,
Los Angeles: WCAH, Columbus, Ohio; WHEC,
Rochester; WHP, Harrisburg. Pa.: WOKO, Al.
bany, N. Y.: WCBA. Alientown, Pa.: WMBD,
Peoria, Ill.; WHOM, Jersey City, N. J.; WNJ,
Newark, N. J.: KSTP, St. Paul. Minn.; WJSV,
Washington, D. C.: KGA, Spokane, Whash.:
WLAC, Nashville, Tenn.: KOMA, Oklahoma
City, Okla.; WKBW, Buffalo; WCKY., Coving-
ion, Ky.: WMIL, Brooklyn, N. Y.; WPEN,
Philadelphia; WRDW, Augusta, Ga.; WSYB,
Rutland, Vt.; WWRL, Woodside, N. Y.

As you can see from this list I have received
several stations from California and the Pacifie
Coast as well as four Mexican stations. There
are also B0 watters from as far as Michigan
and a 100 watter in Alabama. Considering that
I use only an indoor aerial, I think 1 am justi-
fied in being proud of my set's performance.
It was originally designed by me for listening
to programs when my D. C. set
was humming badly, as it does

KTHS, WFLA, WSUN, WRUF.
WJIAX, WQAM, WIOD, WDBO,
WDAE, WSB, WENR, KDKA,
WLS, WCCO, WOWO, WHAS,
WWL, KWKH, WPG, WOR, WEAF,
WJZ, WLWL, WGY, KRLD, WLW,
WEAN, KVOO, WSM, WRVA ; and
last, but not least, KFI, in Los An-
geles. I consider that a record as it
is approximately 2,000 miles airline
from my location (Ocala) to that
city. I also received WLW in July
at noontime on this same outfit.
Later in the afternoon, I picked up
WCCO and WEAN. Both signals
came in with fair volume. In these
last two instances [ was eleven
miles from Ocala, west of Summer-
field, Fla. This is in the country
away from all man-made electrical
interference. At this same location
[ received CMK in Havana, Cuba,
and another unidentified station
somewhere in Hawaii.
SimoN H. SassSer,
P. O. Box 46, Hawthorne, Fia.

In our issue of November, 1932, we asked our readers to
contribute letters giving the results of their DX experiments.
This new department is to further efforts in this direction.

There has been an increasing interest of late in long dis-
tance reception, particularly in the broadcast field, and there
seems to be a race at the present time between owners of
broadcast sets and short wave sets to outdo each other in
DX performance.

Many people probably do not realize that thousands of
broadcast listeners are making records almost daily, and even
broadcast reception from Australian stations received in the
United States is not impossible today.

In this department, we will publish monthly letters from
DX listeners relating to their experiences and all letters for
publication must be sworn to by a Notary Public to make
sure that our readers get only such data as are autheatic, so
far as this can be done.

We shall try to publish as many of the letters as we can;
but it may be impossible to publish all of them.

We would be cfad to have your comment on this new
department, "

at times, and [ was surprised at the
number of stations pulled in. New
ones came in every night; four yes-
terday. If you would be interested
in a diagram of this set, which is
more or less of accepted two-stage
R.F. grid leak detector, and two.
stage audio design, I would be glad
to send you a copy., but I cannot
promise to answer too many letters
as I would rather tune than write.
I used standard parts, similar to
those in small A.C, sets, and have
completely shielded the set and
tubes. My next experiment will be
to substitute a 32 detector for the
30 I am now using.
GeorGE H. BALDWIN, Jr.,
2339 Yale Station,
New Haven, Conn.

AND FROM FRANCE

Editor, RADIO-CRAFT:

I am reading with much pleasure
your RaADIO-CRAFT, in France, which
is the best radio magazine I have

OH BOY!

Editor, RADIO-CRAFT:

I have just seen your new DX section in
RAD10-CrAPT, and as I have been getting what I
consider very good results with a 5-tube T.R.F.
set 1 constructed two months ago, I decided to
let you know what two 34s, two 30s. and one
33 have done for me. Using an indoor naerial
and this battery set I have received the follow-
ing stations, hearing the call letters of each
one clearly: CKOK, Windsor: WGR, DBufTalo:
WEKRC, Cincinnati; WLIT, Philadelphia;
WQAM, Miami: WMCA and WNYC. New York:
WEEI, Boston WC;AC, Storrs, Conn.; WCAO.
Baltimore; WICC, Brideevort. Conn.: WIP,
Philadelphia; WTMJ, Milwaukee; CKOC, Ham-
ilton, Ont.; WMAL, Washington, D. C.; KFI,
Los Angeles; WSM, Nashville: WEAF, New
York; WMAQ. Chicago; KPO, San Francisco;
WPTPF. Raleigh, N. C.; CFRB, Toronto; WLW,
Cincinnati; WOR, Newark:; WGN, Chicago:
CKAC, Montrea!; XER., Villa Acuna. Mexico:
WSB, Atlanta: WJR, Detroit; WBAL, Balti-
more; WJZ New York: WBBM, Chicage:
WEAN, Providence. R. I.; WTAR. Norfolk,
Va.; WGY. Schenectady; WBAP, Fort Worth,
Tex.; WFAA, Dallas, Tex.: WCCO, Minneapolis ;
WPCH, New York: WHAS, Louisville. Ky.:
KOA, Denver; WHDH, Boston; CKGW and
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WCAU, Philadelphia; WINS, New York;
WOAI, San Antonio. Tex.; VONA, 300 watts,
St. Johns, N. F.: WFBE, Cincinnati; WIBL,
Decatur, 11.; WNBO, Washington. Pa.; WORC,
Worcester, Mass.: WFAS, White Plains, N. Y.:
WGBB, Freeport, N. Y.: WGNY, 50 watts,
Chester Township, N. Y.: WHBF, Rock Island.
1I.; WJIBY, 100 watts, Gadaden, Ala.; WPRO,
Providence, R. I.; WSEN, Columbus, Ohio;
WCAE, Pittsburgh; WREN, Lawrence, Kans. ;
WFBM, Indianapolis; WNAC, Boston; KTFI,
Twin Falls, Idahe; WXYZ, Detroit; KFOX,
1000 watts, Long Beach, Calif.; WAAM, New-
ark, N. J.; WLB, Minneapolis; WODA, Pater-
son, N. J.; KOIL, Council Blufls, lowa; WLBW,
Erie, Pa.: WFBR, Baltimore; WCAM, Camden,
N. J.; WCAP. Asbury Park, N. J.; WDOD,
Chattancoga: WIBA, Madison, Wis.; WTNJ,
Trenton. N. J.: KDYL, Salt Lake City: WEBC,
Superior, Wis.: WJAS., Pittsburzh; WBBR.,
Brooklyn, N. Y.; WEVD., New York City:
WHAZ, Troy. N. Y.; WIOD, Miami, Fla.:
WEBR, Buffalo; WEXL, 50 watts, Royal Oak.
Mich.: WNBH, New Bedford, Mass.; WOL,
Whashington, D. €.: WTRC, 50 watts. Elkhart.
Ind.; WADC. Tallmadge, Ohio; WDRC, Hart-
ford, Conn.; WSAIL Cincinnati; WTAQ. Eau
Claire, Wis.; WSPD, Toledo, Ohio: KWK, St.
Louis, Mo.;: WBNX, and WCDA, New York:
KGER, 1000 watts, Long Beach. Calif.; KGIR,
500 watts, Butte, Mont.; WFBL. Syracuse,

RADIOC-CRAFT

ever seen. I have received a lot of

American stations with my set (11 tubes) : four
58's, three B6’s, one b7, two 47's, and one B);
with “Flashograph Automatic.’” The following
is a list of stations received in France: WJIR.,
Detroit, Mich.; WRR, Dallas, Tex.: WTAM,
Cleveland, Ohio: KFI, Los Angeles, Calif.: KGB,
Los Angeles, Calif.; WAAT, Jersey City, N. J.:
WACO, Texas; WBAL, Baltimore. Md.; WBBM,
Chicago, Ill.; WBIS, Beston, Mass.; WBOQ,
New York; WBOW, Terre Haute, Ind.; WBT,
Charlotte, N. C.; WBZ, Boston, Mass.; WCAE,
Pittsburgh, Pa.;: WCAU, Philadelphia, Pa.;
WCBD, Zion, 1il.; WCMA, Culver, Ind.; WEAF,
New York: WEAO, Columbus, Ohio; WEBR,
Buffalo, N. Y.; WENR, Chicago, Ill.; WEVD,
New York; Akron, Ohio; WFOX, Brook-
Iyn, N. Y.; WLAC, Nashvillee Tenn.; WLBL,
Stevens, Wis.; WMSG, New York, WNBX,
Springfield, Vt.; WOAI, San Antonio, Tex.;
KFPY, Spokane. Wash,; KFRC, San Francisco,
Calif.; KGFW, Kearney. Nebr.; HHK. Port au
Prince, Haiti; HRB., Tequcigalpa, Honduras;
Canadian Wave, CFCN, Calgary., Alberta;
CFRB, Majestic Corp., CHRC, Quebee, Que.;
CHNS, Halifax., N. 8.; CJBC, Toronto, Ont..
only on Sunday; CKAC. Montreal; CKCI, Que-
bec; CKGW. Toronto; VECA, Western Broad-
casting, Calgary.

FrANCYS CARVILLE,

1, Place des Vallices,

Bois Colombes, France.
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READERS DEPARTMENT

A department in which the reader may convey his thoughts to other readers. Included

in this department are letters, kinks, short cuts, and experiments.

Send in your ideas.

THE CAR PLATE-TYPE ANTENNA

Editor, RAp10 CRAFT:

I am a regular reader of RabpIO
CrAFT, and note, in checking through
my back copies, an article on page 29,
in the November, 1932, issue, regard-
ing automobile radio installation. This
article is under the heading of “A Con-
venient Car Antenna’ (second para-
graph), in which the author suggests
the use of a plate, underneath the car,
to be used instead of a direct ground
to the frame of the car.

We have tried this antenna circuit
with a model 96 Crosley Roamio on
a late model Dodge 8 sedan, and wish
to advise you and anyone else who is
associated with radio service work on
automobiles that the idea is well worth
while. Before using this circuit we
connected to the regular antenna of
the car (factory installed) with the
conventional ground to the frame. The
results were not at all satisfactory due
to the low sensitivity of the average
sedan antenna. However, by discon-
necting the ground from: the antenna
coil and bringing it direct to an in-
sulated plate placed midway under the
car frame, the pick-up and volume of
the set were increased at least 100 per
cent. It is now possible to get good
daylight reception from several sta-
tions which could not possibly be heard
before, this being a rather remote sec-
tion for auto reception.

We do not hesitate to recommend
this methed to anyone who is having
trouble in getting sufficient volume on
an auto radio. They will be well re-
paid by the results.

STANLEY L. STEVENS,
Auto-Radio Service Department,
Fernand Seiler, Bloomsburg, Pa.

REDUCING CAR-RADIO INTER-
FERENCE
FRANK N. MAYER

Did you know that oftentimes the
ignition system of a car may be so
“tuned” as to greatly reduce car-radio
interference? Perhaps “de-tuned”
would more aptly express the idea,
which is to resonate the car’s ignition
system to a wavelength outside the
range of the automotive radio receiver.

The following data econcerning an
“ignition tuner” for this purpose, sup-
plements the writer’s previous discus-
sion concerning the electrolock cable;
the story appeared in the February,
19338, issue of Rapio CRAPT, and is en-
titled, “Interference Elimination in
Car-Radio Installations.”

Before building the

“tuner,” try
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some of the ordinary tricks, such as
reversing and shielding the ignition
coil leads, shielding the heavy, or “A”
hot wire from the storage battery,
“building up” the distributor contact
arm, and also rebuilding the electro-
lock cable (as previously described).
In case the car in question does not
use an electrolock system, run a
shielded wire to the breaker point
housing.

The ignition tuner is made up of
two respective units, Nos. 1 and 2 in
Fig. 1, connected in parallel. The
completed tuner is connected to the
breaker point lead by a .5-mf. coupling
condenser, C.

Unit No. 1 is composed of a basket-

wound coil of 60 turns, 25 in. in
diameter, with an 8-turn coil inter-
woven into the 60-turn coil. The 8-

turn coil is insulated from the 60-turn
coil and short-circuited upon itself.
The 60-turn coil has a 250 mmf. fixed
condenser connected in parallel with
it. One end of the 60-turn coil and
condenser combination goes to the .5-
mf. coupling condenser, and the other
end goes to ground.

Unit No. 2 is also made up of a
60-turn basket-wound cojl, 2% in. in
dia. with a 53 turn coil wound directly
over it. A .003-mf. fixed condenser is
connected across the 60 turn coil; one
end of this coil is connected to the
same .5-mf. coupling condenser as unit
No. 1, and the other end of the coil
and condenser combination is con-
nected to ground. The 53 turn coil is
short-circuited upon itself and con-
nected to ground. (The frame of the
car is to be used as ground.)

After the units have been correctly
connected, tape the two coils together,
with the .003-mf. and 250 mmf. fixed
condensers placed inside the coils.
Solder the .5-mf. condenser to the in-
side of the can and place the coils
in there, also; the can details ave
shown in Fig. 1. Solder the two coil
leads of units 1 and 2 to the condens-
er; the ground leads of the units may
be soldered to the can. By drilling a
small hole in the can, a shiclded lead
may be brought in, the shield con-
nected to the can, and the wire con-
nected to the blank side of the coupling
condenser. This shielded lead is for
connecting the tuner to the breaker
points. After all connections have
been made run the can full of sealing
compound to complete the tuner,

Ground connections to the coils and
shielding should be made by a piece of
bonding soldered to the can in which

(Continued on page 750)
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T'VER SINCE the manufactured radio broad-
4 cast receiver became an accepted neces- a
sity in the household, the Radio Service Man =2
has been an essential factor in the radio
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trade; and, as the complexity of electrical .{, 3-%"0«-[_:‘-&-&[-'-&‘,-,-4 Lo fpo i il
and mechanical design increases, a higher LR TY VPR S o —
and higher standard of qualifications in the . :_“V

Service Man becomes necessary. y

The neced for a strong association of the
technically qualified radio Service Men also
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becomes more pronounced as the industry - o - 6 e g, s s TOVAL” = S0 i A b
progresses. This 1s the fundamental purpose o SR

of the OFFICIAL SERVICE MEN’S ASSOCIATION, No. 14—50¢ each i

which 1sdn?t a mo‘;:tey-:naking institution, or (Plus 10c for postage) No. 3—60c per pad of 50
organized for profit; to unite, as a group, e

with common inler,ests, all ;well qualified §3.00 per tenSpads, each of

Radio Service Men; to make it readily pos-
sible for them to keep up with the demands
of their profession; and above all to give
them a recognized standing in their profes-
sion, and acknowledged as such by the entire
radio industry.

Recently, at a meeting of the membership
committee of the ASSOCIATION, a new group
of members was started. Formerly, all ap-
plicants for membership were required to
pass a rigid examination to prove their abil-
1ty to cope with any servicing problem. How-
ever, there are a number of capable Service
Men who either through lack of time or
other causes cannot take the examination,
and in order to permit these men to enjoy
the advantages of membership, until such a
time that they can pass the full membership
examination, an associate wmembership was
created.

In order to become an associate member,
the applicant simply has to fill out a form
listing his past experiences, type of test-in-
struments used, ete. He is then immediately
accepted as an associate member and may
obtain any of the essentials shown on this

RALPH C, REEDER
3131 Sa. Pazos Stract

No. 4—50¢ per 100
$3.00 per 1000

pa{;:e;i ﬂ_’I‘he essentiali for th% associat{e :Amm-
ber differ only in the specification o 880~
ciate Member in place of Member as shown ﬁ?[“.‘ RADIO SERWC
in the illustrations. on ALL makes £ || |
The Service Men’s Essentials are sold only
to members and associate members. Service ALL WORK !
Men are therefore urged to clip the coupon OUARANTEE
below and send it to the OFFICIAL RaDIO D No. 8—40¢ each
SERVICE MEN’S ASSOCIATION, Inc. REASONABLE CHARGES . - . .
) WALTERE. SLOCUM e —
Be sure to spemfy whether you desire the RADID SEAVICE ENOINEER
application for full membership or associate Tel. Brosd 6618 Eoctmacp ! THE RADIO
member. | SERVICE MEN’S
—————————— —_————————— Assortment Package
r L ] No. 12—8$3.00 set of 25 cards | In order to facilitmegnew
I Apphcatlon for ORSMA I rr‘xen;]bers in lxetting startcc'i..
I Membership in | I;.ZMTIX}’ conential materiai,
Executive Secretary, ORSMA | ‘ a3 follows:
: 98 Park Place, New York, N. Y. i = g S
Kindly send an application blank for 1 pad (50) No. 3 Record
i | These DISPLAY SIGNS | |
[0 Full Membership { 2 . ] Cards i
| O Associate Membership | areprinted in attractive colors JoL il A :‘;\ﬂvﬁﬁxnokgl;:l;
I i and they are certain to help DRt S -
: Name | Service Men in their business | | || imprinted with vour name,
T ] if they are placed in local el i Bl
=="=" et Y o I stores where they can be seen Price 3.00 rrepuia
| Gty o e _State ... | and read. PEIgEEY $ * e
e e T ER | 1
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Radio Service Men's Essentials

fthe O R S M A

| SERVICE MEN'S ESSENTIALS

| FEYHE OFFICIAL RADIO SERVICE MEN'S ASSOCIATION has made arrance-

ments to supply s pumber of “Service Men's exsentlals™ for the use of its members

R nd awsocinte members. Only members and sssociate members cun buy these tems:
they are not sold to others.

These cssentinls sre priced at cost. plus o small additional fes which is the only source
of income that the Aseocintion has. No obe obtains uny profit or benefit, except the
Associntion jwelf. Whatever profit acerues. is reinvested for the furtheranee und en-
largement of tho Association.

| By unsing the letterbeads, billbeads, ete., you present the business-like appearnnce
to your 50 in! to ful servicing. In addition. the Amsocintion
hnw made nrrsagements with most of the prominant manufncturers to allow specisl
discounts to members. providing ORSMA lotterhoads are used when ordering.

No. | ORSMA LETTERHEADS

These lettorheadn. shown on the richt, are {urnished with your name, address and tele-
phone number, printed on excellont puper. They are wold in lots of 100 or multiples
thereof. with 1 distinct saving for singls orders of 1.000 or more. You would have to
Py Inany times mors if you orderod small lots {rom your local printer. Per 100, 60¢:

per 1000, $3.00
No. 2 ORSMA ENVELOPES

These are furnished to match the letterheads. printed with your name nnd address.
and seal of the Associstlon. They go hand-in-hand with the letterheads and are usually

No. 9—75¢ each, large size | ordered io the same quantity. Ier 100, 80c: per 1000. £3.00.
9A —60c ecach, small size I No. 3 ORSMA SERVICE RECORD CARDS

They serve a double purpose: whenever you complete a job you £ill out the report-hill

and hand it to the customer: this is the ~psyehological moment” to collect. By the uxe

%l carbon paDer u mrmﬁnenc record is k;pt “hie:i is lﬂ valuable u«ﬂ:t toPs-our t()i\ui;uﬁ. NO. 1——60(: per 100
H f i 31 . ads t i 50.
. R m::c’p::elou;:ﬁega;“ol3.';31.);5-'!'!3(')..“ address and telebhone number. er pad of 8300 per 1000
| No. 4 ORSMA INSPECTION LABELS - N e =l

‘The lubel is to be fillad in with the proper dates. and pasted inside the wet or cabinet
where the customer will seo 1t. It is a continuous reminder to him that, when service | ¥
ix needed. ho can call you again. The advantage is Spparent. FPor 100. S0¢: per 1000,
$3.00. 1

No. 5 ORSMA LAPEL BUTTON ;

I At the sukRestion of many meinbers 1 handsome lspel button hearing the name and

emiiem of the Associstion has been dedigned. It wignifies to Your lellow members that
you helon® to the same Awocintion:—und In addition it Rives Your customers 2 better
1 apyp iation of the professi | nature of your work. 50e each.

No. 6 ORSMA BUSINESS CARDS

These nre {urnished on a line grade of paper in two colors with a blotter back. Thus
‘ they prexeént an added incentive 10 Your customers to keep them in a prominent Pluce

whero they il do the mont Koo, Hhey are brmted o Tae. por 1000, 3400, No. 2—60c per 100
No. 7 ORSMA EMBOSSED STICKERS $3.00 per 1000

Ideul for use in sealing packnkes, cnvelopes. ete., or for use on post eards. They give - - - -
your letters or cards t professionsl aspeet. They are sold In lots of 100 or more. Ter
100. 85¢: ber 1000, 36.00.

No. 10—75¢ each, large size | No. 8 ORSMA RUBBER STAMP
10A—60c eaChv small size A handy addition to any member's equipment, The first line of the stamp beur
vour pume and the second rend: —Member Official Radio Service Men's Ass’n.

STEPHEN MARKO

This stamp has muny uses In the everyday life of u Service Man. 40c¢ each.

Nos, ¢ & 10 ORSMA EMBLEM CUTS
Theue cuta for printing, advertixing, etc., are furnished in two «tyles and sizes. The B
may bo used for hewshuper of telephune-book ndverti ta or for printing of any 123 Boghton Drive
kind. [Largae size. 1 Mx1% in.. 75¢ ench: small size. 3{x3{ in.. 60¢ each. Tel. 3-0672 AKRon,O.

No. Il ORSMA MEMBERSHIP SIGN

A et of three of these sikna. printed on heavy cards. nod having holes punched in
order to hang in your nlliche or '.sl,nre. :\ndillra sold to nmrx:ll'o}r.n and associnte Miembers No. 6—80c per 100
They ure lurke enourh ~o that they are auite prominent and the two tone effect mnkes =

very attractive appearance. Set of three. Sle. $4‘00 ber 1000

No. 12 ORSMA ADVERTISING DISPLAY SIGN ==

A two color wizn printed in lare lottern with your name, addrews and telephone. with
the senl of the Association. This sikn is xold in quantities of 25 or more and is 1des] for
hanging in sores, offices, ete.. for sdvertixing purposes. Bet of 25 eards. $4.00.

No. 13 RADIO SERVICE MEN'S ASSORTMENT PACKAGE

This includes one wold filled lapel button. 100 letterheads, 100 envelones. 50 servira
rocord eards. nnd 100 labels brinted with your name snd nddres as descritied above
The whole assoftment costs only-—83.00—a worth-while saving. Complete. £3.00.

No. 14 ORSMA MEMBER CERTIFICATE

No. b— A handsome diploma-like certificute cngraved on atiff vellum-bound. The certificate ) -
50¢ each ix petsonally signed by the President and Fxecutive Becretars snd the corporation stemp No. 7—85¢ per 100
of the Axsociation i Presweid on o red real attached toit.  Your name. certifieate number $6 00 per 1000
and tute of registration are lettered by hand snd the Certificute is mailed inacardboard . P

tube to insure =afo telivery. Eunch 50c. plus 10c for pustuge.

OFFICIAL RADIO SERVICE MEN'S ASSOCIATION B
98RC Park Place, New York, N. Y.

Please send me the following RADIO SERVICE MEN'S ESSENTIALS which I have selected from this advertisement. My remittance for $...
is enclosed. Send remittance in form of check or moncy order. Register letter if it contains, cash, curremey or unused U. S. Postape Stamps.

Name - SE—— _ORSMA No......... ...Address i ity and State .
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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 & careful diagram when

needed, to explain your mesning; use only one side of the paper.

List each question.

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

misunderstanding.

and the appearance of its answer here,

Replies, magazines, etc., cannot be sent C. O. D.

inquiries can be answered by mail only when accompanied by
25 cents {stamps) for each separate question.

Other inquiries should be marked *'For Publication,” to avoid

SERVICE BOOKS—WINDSOR
MODEL 70 SET

(198) Joseph Baron, 545 Quiney Street,
Brooklyn, N. Y.

(Q.1}) As a Service Man who is breaking
into the radio game. I would appreciate any
kind of help you can give me by letting me
know how 1 should go about adjusting the
trimming condensers of a set with an oscil-
lator. As I happen to be one of those who
sleep and eat radio, I would be very thankful
for any help you can give me., Do vou have
a book on how to neutralize and balance radio
sets? 1 would like to purchase same.

(A1) We publish a series of ten books
designed for men in your class, These 64-
page, board-covered books carry the follow-
ing titles:

Radio Set Analyzers and How to Use Them:
Modern Vacuum Tubes: The Superheterodyne
Book; Modern Radio Hookups; How to Be-
come a Radio Service Man: Bringing Electric
Sets Up to Date: Radio Kinks and Wrinkles;
Radio Questions and Answers: Automobile
Radio and Servicing: and Home Recording.
We also recommend to you the following two
publications of Press Guild, Inc., New York
City: Elementary Mathematics for the Tech-
nician and Craftsman. and Fundamental Prin-
ciples of Radio.

Most of these books contain information
Pertaining to your questions but since the
answer varies with the particular type of re-
ceiver and its individurl manufacturer, it is
not possible to give specific information. It
is recommended that the Rab10o-CRAFT Data
Shcets be consulted for detailed procedure con-
cerning the individual set models.

(Q.2) What is the schematic circuit of
the Windsor Model 70 receiver? This set is
made by National Transformer & Radio M{g.

0.

(A.2) The diagram of the Model 70 re-
ceiver is shown in Fig. Q.198A. We call your
attention to the detailed comments on this
receiver which appeared in the May, 1933,
issue of Radio-Craft in the article entitled.
"Trouble in a Windsor 70 8. G. Set,” on page
665.

INTERMITTENT OPERATION—
OHMITE "DETER-OHM"

(199) Paul V. Brown, South Main Street,
Oberlin, Ohio.

(Q.1) 1 am a student and a Service Man.
Being in the business for four vears ['ve
hit upon a lot of trouble—your magazine
kinks quite often help, but in one case, 1 have
as Yet to find a solution.

I have a Radiola 46. The tubes being new,

the set starts out to work like a new one.
But, after a while, it “pops’”” and goes off
dead. If one waits a minute. or sometimes
two or three minutes, it will come back:
also, snapping an electric light switeh will
make it go on or off. At first I thought of a
broken aerial. but that was checked. The
snapping of the eclectric switch raises a new
question. Could you help me in getting a
solution to the trouble.

{A.1} The trouble you describe is not an
unusual one, but that deesn’t make it easier
for you to locate the cause and eliminate
the trouble. The first thing to do is to try
to localize the fault to some Dportion of the
¢hassis by connecting milliammeters in the
tube plate circuits to determine whether the
current flow through these elements in the
R. F., detector or A, F, stages is interrupted.
If there does not appear to be any disturbance
in the current flow to any of the tube elements,
then perhaps an intermittent short cireuit is
occuring in an R. F. circuit. It is possible
that by the substitution method the fault
may be localized to one section. It then re-
mains to closely examine, or else apply other
tests to, this portion of the chasis.

If a minute inspection, and a mechanical
test by means of a prod, of every wire and
unit in this section of the chassis does not

(Continued on page 753)

100 O=MS PER STEP

1000 OMMS
PER STEP

O—u

10.000 OHMS PER STEP

100.000 OHMS
PEQ STEP

100 OMmS PER SESTION

10.000 OHMS PER SECTION

YO TaP-
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J00,000 OHMS PER SECYION i
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SWITCH
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Figs. Q.199A and 1998

Above: Schematic circuit of the decade box; and left, a photograph of same.

50000  oc.ue
350 MMF JnmE' 5 0.25-MEG

{

TO FIELD
SOCKET COIL OF DvNAMIC
] A S REPRODUCER PT.  Sw

/ / 3z
50,000 OumS ~ / 900 X
="t CHASSIS A VOLUME CONTROL 4:890 Buato OHMS 10 v, AL
Fig. ©.198A
Schematic circuit of the Windsor model 70 receiver. The values of all parts are shown.
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CONSTRUCTING THE POWER
CRYSTAL SET '

(Continuved from page 725, |

what improved if they are included.

The writer used *shop” equipment in put-
ting this set together. hence the “'seedy’” ap-
pearance of some of the units—but the set
works swell. The tuning coil is extremely ef-
ficient, being wound cn a celluloid form; how-
ever, the beginner may wish to try his hand
at making the inductance. The primary has
13 turns of wire (about No. 22, any covering
will do) on a form 2% ins. in dia.: the sec-
ondary has a total of 756 turns, spaced 2 turns
from the primary. To prevent the soldering
iron ¢harring the insulation of adjacent turns
(thus making the ¢oil useless), when soldering
to the 35th turn, a small piece of thin bake-
lite or fiber must be placed underneath the raised

<Availas wlssemb/adl:{famor 4
UNIVERSAL 110 YOLT AC:DC.And 60r32VOLT
TRAHSFORMERLESS MINIATURE RECEIVER |

T T T A T

’875

i T e
"\ Emplo
: DYN
5 snuu:n'
"Uses VDUAG[ MUB’IIR Rectifier 2515
) [{® @ 437ubde Providing 900 Milliwalls bndis
"PRICES || Zorfed Oulput-Amagingly Sexsilive aad Seledlive
Deseribed In April 1933 Issue
“RADIO-CRAFT”, Page 600

FIVE TUBES REQUIRED: 2=239 l—‘) —
T CONTAINED ALRIAL - ¥ o 3323

=
‘ D|°
PCATALOG |

A D

COAST TO COAST RADIO CORP. =

LONTAINS TllnI.ISANOS OF LISTINGS FROM
A LUG DR SCREW T0 A 100 WATT DUAL

iy with o mplowing o
S CHANNEL RACK AND PANEL AMPLIFIER/ NASESEERKER samare ,.;::::r.';"..'.::::'h..'::‘;id‘u’em.' i
Notice that each battery lead is identified e neheod i LA ong o g, U nd hin P Somlin)

nd volume gantrol In one. TAs wie ol r 2
TAGES iiaptead of TWO/) fo an seavrgnes of M A UM
SIT'\-’ITY and SELECTIVITY! A cadmium Ill.d chay
furnished WITH ALL PARTS MOUVTED THEREOV
gimple wirlie that femsins to be done esn b
novice! Ovu all dimensions: 10 in. lona. l\‘ In - [
Covers 200 to 550 meters. Employe no peuwar transfesmer, herafore
breakdown 52 impasnble! In using the latest devign tubes resyls
o n;cur.‘ ecomparsble to vious de-
sign

{ OR RE 32.45,5175 /mpiroved
TWO STAGE PUSH-PULL

‘MIKE* PHONO - RADIO
41072 WATTAMPLIF IER

by a little tag which is hung on the respec-
tive connection wire. The "A" supply in-
dicated in the illustrations is a 2-volt storage
cell which is comparable to 8 No. 6 (the
standard size) dry cell. However, it differs

ﬁs)

3
2

Tecervarst “FULLY

JdH0D OIdVYH 1LSYO0D 01 ISYOD,

from the dry cell in that it may be recharged |l ” . ShernivE NE

from a D.C. source of higher voltage. For the — olby T':.b:: yﬁn'ﬁga’:d' ELECT&":{‘*DEEME sz::mfulﬁ;
experimenter this is a great help in cutting 4 i | l-ﬂ!owlrf OO XTI U Bl TN
down the cost of “A” current. At the same I 71/2 Watt Model o iuer oy canm e (. e

and Tubesr 88.7§

Fact, Wired=—Reddy
tor ‘:-"lnedl'l‘lt Use. “°‘7s
83.9%

Set of Five Tubts.

S TUBE SUPER- HETERODVNE MODEL
TUBES EMPLOYED 1—6A?. 1—78 f=i8 fart523
An amasing. trens{ormerless rerllvu ?I"l!el hun #ithee 6. 12

Wk -4Y nn nlfuv(wu)
Il S AT a0 e

Eaulpped » th s Iate demn RCA
Power Tranaformer. which makes possible
the use of Improved tubes of most recent desisn! Hivh
pain charactevistics derurt Enormous volume o “mike” oad
phone-pickup. Furhishes D.C. Fueld Current Epcitation to &
2800 ohm 110 Volt Dynamic Spesker. Erceptionslly ru‘('.dly con-
o éont PLE‘TELV T ED oy e s | o7 118 val current (110 valt A.G. oF I8 uie af tutess dinen
this amplifisr successiully —fully descriptive bl\n! pm\u furnished || tuben snaures manimum nmnlvlw (.ml 3000 nils DX Recep-

tion). snd uncenny selectivity. as well s perfeci tone Quality.
Fully Guarantesd—Your Completo Sallstaction I3 A lmned! oy
4w

.._
oy

time, the voltage of the primary cell more
closely approaches the voltage required by the
tubes. Since this primary cell has a voltage
of 2.56 at full charge and only 1.7 at dis-
charge, it is necessary to compensate in some
manner for this variation, otherwise the tube
life would be very short. The Amperite in
the List of Parts '‘absorbs’ this excess volt-

Semae

P

Schematic diegrams and blue-prints furnish e well oe u drdled
chassise—same auge n sbove,

age. Of course, a rheostat could be used but | m,‘_,;.[:_a_.,.‘ Aupunu_.uu. .98 | Fuiy Assombiea Wi and bn-.m-e tossker  £10.7§
this would necessitate the use of a meter | ""’"I"‘" "’::':“" 4‘:: A"'“""n‘.':“ ’:"::'l:. sc l:iﬂon vt i57 $112.68§
to indicate when the correct voltage was being "'r':f'"l: "-'.alm'c'.m DeCos- t-&"n.".'nu'""'.' oie Fodmrateat $4.95
5 ter Dynamic 'TCH s o
applied to the tube filaments. Also, the rheo- Ol 12.48 oher IS5 Tac Ve - S $1.9§

Pieavs specify (upe Tuber you lnll uee when ordereng.

“TWO-WAY’ CONVERSATION IN
TION SYSTEM Two of these units are required for

communicstion. and
ditione] units may sl be employed simulianeously! By remov.
i0g Lhe sDeaker and Dlacing it rnmnely 1rem the -mphim prapu
gna unll can be employed --nnmplc :- Leyntam.” IMMEDIATE
OFERATION iv made pe. of inswdniencons A .u %
c.b-- t—ua I—i(y. 1—82, Crnmvlelelv 110 Volt 80 cycls A,
d4 doubls butt eurrent supptyl
reduces volume oute

H 1
pulﬁlom each spesniet. whils two way converuation ls employsd=—

etat, unlike the Amperite, does not automat-
ically change in value as the applied voltage
varies.

(This primary cell may be recharged in |
about 12 hours: the charging rate should not
exceed 2 amperes. The center terminal of the
cell is the positive comnection.)

TERCOMMUNICA-

of speskers emw-d Rpesh era can be
placed up 1o 5. fee: away. without
any 1084 of ethelency =ordinsey ball
wite fan be ueed between tn¢h unit.
snd an¥ novice con make the invtsll-
stion In s few minutes! nnln dlm

: 14% long 8° deep.

Compiete Wit, Chudes: Ammlllor
Douple ’unon Mike snd Speaher
Factory wired.

COAST TO COAST RADIO CORP

$29.50

T1f the experimenter wishes v 100 mande Tor Tl valafes Sutput (5 wstter)
e, n @ mac, twg dos R, Bimakon 1 ten e, Lo Iy T Rnather oxehlng 301 OF Thewe Tubes. 62,35
cells (total voltage when connected in series, -n-nnm-nt(uumu)utmn..I.cuonnllnyvntnllnyeomhln-uon Cabinet See Hustration . $4.98

3 V.) instead of the single storage cell, a |
fixed resistor of 5 ohms, or a 10-ohm rheostat,
will be required in place of the Amperite, R3.
Now, let’s see what luck you have in build-
ing up the Power Crystal Set. Let’s have
your reports of stations heard and distances
covered, Incidentally, isn't there some ‘‘pet’’
idea which you would like to eee made into an

COMBINATION §-VOLT (Auto Storage Battery, snd 510 YOLT A. C. OPERATED P, A, AMPLIFIERS
£A3Clars’ A" Model Produces 8 Walts—15 Class ' B Modsl Produces Batd 1l ond #4 w-m' Idealfov Ssund Trvikand Indoor-Ourdasr Auditoriumsl
Both modela nre #quipped with o lcl'fonl-in!" MOTOR GENERATOR and unique awitehing arrangement which permity inptan.
!ln.oul cm-n aver to L1l voil AC operation. : sdvanced chrruit desieh, remarkoble high fﬂlcknc of Benersior snd use ol u.. modm.
A T e sy FEE Isakuzs ot thees cecently introduecd omoltery ol
HIGH GAI‘U mnkn these -mnl(ﬁcu ®1ceDtionsliy M--l for MICRO ONE PHON- B, -nd ADIO UNER MPLIFICATION
op Imm ] lmphﬁlu mied below are equipped with Combination ™ \‘Hie —Pnono--n U'l‘ TRANSTOR\IEI( OUT
nu-sros\mn 500 ohms. taboed et 200 chms: |8 ohme. upte and 2 shme) F or uunobnie use. 6 voit field dynamic
Deskers nra recommend: od—nm- felds can be 0p¢tated from A.C. lines by emplonnl sppropriats euimo. meking yueh speskers unhu'u\lly

-Dolk bie. Tone and volume controle nre wioo Provided.

20 WATT 243 Anvurlu« na.. Requissd: 3—087 9= AS.
% plete Amplifiar KL, iass
o = = —— Malcy Ganerator

DUAL-OUTPUT 11 and 22

dHOD OIAVYH LSVOO O1L LSYOY

actual! set for other beginners to experiment o ‘$29.8$0 =19 (Dalfeorinr i1 Wen

f . e Comsumpls
with? Let us have your ideas on the sub- Factory Wired.....$39.80 comm:a::;;-'mu W,
ject—maybe we can work up a construction Funes e ™ sza.50

34.50
or 29. so
9.

-13 ——
Pack 0 nclud
. 51878

article along the lines you suggest, Sat of Flve Tubes.
10 vonr A.C. Power Pack

1
Fully wired). .. ‘817,80

nciudes 1-82 Rectifer,

od Po
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DON'T BUY

Those HIGH RESIST-
ANCE UNITS until you

List of Parts §

Onc Gen-Win type 302A two-eireuit tuner ® COAST-T0-COA
One U-S5-L 350 mmf. tuning condenser, C1; I2ZR-WEST | 7Yu STRE
One mica-dielectric fixed condenser, 500 mmf., - e =

Cz; I OO I X I I M I I KA
One mica-dielectriec fixed condenser, Ml-mf., |78 i ¢ . ... —— -

One (CD::I;er-diclec!ric condenser, 4 mf,, 200 V,, Dl - I - L - E - S

200

Three paper-dielectric condensers, 1 mf.,

I
V., €5, C¢, C7; we 7 TYPE have received our New
One fned resistor, 0.2-meg., 0.5-watt, R1; Com])lete PO L A"ll)l,f’ers F 3}:"]‘::?}’ "ll"":'(:)eg](-)lt?(gl!%"
One fixed resistor, 0.5-meg., 0.5-watt, R2; y N - ]
One Amperite No. 18, (for use with storage a"d Publlc Jiddress Sys 1-WATT CISIONRESISTORS,

Also investigate our
Type BP. 5 Watt and VP
10 Watt REPLACE-
MENT units. They will

cell; otherwise, see text), R3;
Puretone crystal detector, D;
porcelain base, single-pole, double-throw

tems for AUTO RADIOS

Miles. the 1argest deaizner und manulactuzer of Power amplificra

One
One

One
One

knife switch, Sw.;
open-cireuit jack, J1;
single-closed-circuit jack. J2;

nnd publlc address systems in the enst. hus byilt specinl G-volt
Power Amplifier Equipment for Auto-radio ingtallation. The new
tubss arc featured. and meny new. highiy specialised nmplifying
s¥atetns constructed by our lahoratery enginecrs

save you time and money
and will bring you a sat-
isfied CUSTOMER on

One full-vision dial and pointer; every SERVICE CALL

One type 32, 2 V. screen-grid tube; V1; ::::i .,'.°‘:‘.§‘::“.';1‘é?ﬁ!‘:fm::"° s Rl If g'our JOBBER or

One type 31, 2 V. triode power amblifier, V2: Miles manulsetures—Fortabis Publle Addreas Systems: Expo. DEALER cannot supply

Two base-mounting UX-type sockets, for VI, ngegiatiilecou fFeumicte JOMTailL svllandlhros duistgHELw) your needs write TO-
Vo - wer Amplifiers: “*Connecto phone.”” ‘‘Announcing’” snd *'De- DAY f FREE

: . tectophone™ Systems: Microphone Stands: Transtormezni Photo G or our
Two Fahnestock clips, ANT., GND.; Elcctric Relays und everytbink ia the Souad Equipment field. BOOKLET and price
One roll push-back hookup wire; list.

Brite for interesting iternture describing complets fins of Milea |

One baseboard (a breadboard), 10x14x% in.
thick;

One Sturges “Rechargit”
storage cell, “A";
Three Eveready No. 762, 45 V. batteries, “B"; |
One Eveready No. 768, 2214 V. battery, “C’,

roducts.

I
| MILESREPRODUCER COMPANY

244 W. 23 St, Dept. RC New York, N. Y.

CUSTOM BUILT
Precision Wire Wound Resistors

Mtg. By
PRECISION RESISTOR CO.
334 Badger Ave., Newark, N. J.

type No. 6, 2 V.
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QUALITY APPARATUS For
Short Waves

~ UL~

GEN‘W!N SHORT WAVE COIL KIT
g

These eoils are considered the finest made. Fach coll
precislon wound oh a different colorell bukellie form for
uulck identification of wave lengihs, Used and hizhly ree-
ovmmended by 41l shart wave experts. Range (16 lo 225)
melers, using a .00014 or 00015 mfd. cohdehser. Recom-
mended for the following setz: ‘"The Globe Trotter,” “"The
Overieas,”” “The Doerle 12,500 Mlis Two Tube ileceive:

:nd Doerle Three Tube Signal Gripper.” *"The Megadyne.”" |

Litz

Wire

Coil Enamel Wire 4 Cell
i $2.25
55¢

Kit . ....$1.50 it -
Broadeast Coil. (200 te 550 meters)
A A AP A A A

POLICE AND SHORT ALL-WAVE COIL xIT

WAVE ADAPTER Range 25 to 550 Meters
Convert your broadeast set? Comprisesa
into s shortwave wet tuning § vrecisio n
trom 80 10 200 meters. wound _tuner
i, and K. F.cail.
Get exciting po- ¢ bo th having

lice -Iur;.n froén

- stations thousands
i of ilea  away.
Airplane communi.

entions while

Dianes aro in fight.
Amataur phone
international

¢ods  communiea-

tlons. The biggest

tapped sec-
onduries.
which permitg
Ou to én
Lotk SuBhE
WAVE and
BROAD N
CAST PRO- =4
GRAMB. 11 you own an Amtassn-
dor or any other three circuit tuner
receiver, you can easily converl the
8t into ah all wave receiver. by re-
pl.cmgwlhc coila. with these new
GEX.WIN ALL-WAVE wile.
Coils may be had for use with
either 00038 or (005 M{d.condens-
er. anlly whieh when ordering.
Wird

i l}ui!l l‘l::"u“ !(,ul'
" ¢ money. nelal mnw iy,
Fluge directly into the detector
oocket. Speeify the detector
tube in your set. or if uncertnin as
ta detector tube. advisw make and
model number of set when ordering.

No. 200—for *27, '37$] 39 ng” dingrsm included (ree
and °S6 Det. tube.. . - { with coils. Separately 10¢.

Ne.  20i—for 24, § ANl wave Tuner (as
'35, and ‘36 Det.$l 39 illustrated) .......900
tube DI AN Wave R. F, ol 75¢

Send eamittdnce sn check or monay order
Regisbar lottor if t containe currency.

GENERAL WINDING COMPANY
NEW YORK, N. Y,

2144 FULTON ST.

if the
trouble
is Jiete
or iete —

— Replace

with CENTRALAB
Volume Controls &

Fixed Resistors

The Centralab Volume Control
Guide gives you all the latest
dope on replacements.

Jobbers everywhere carry com-
plete stocks.

« + . Centralab Units have set
the standard by which all others
are judged.

Send for the new 50¢ Volume

Control Guide . . . it is yours for
two 3c stamps,

€ENTRAL RADIO LABORATORIES
930 E. Keefe Ave. Dert. C Milwaukee, Wis.

750

!

| each side of the hole, as shown.

READERS' DEPARTMENT
(Continued from page 7,5)

the units are sealed. This bonding may then
be connected to the car frame after the tuner
is mounted in the car.

This device gave its best results on Chevrolet
and Ford cars. Some slight changes may be re-
quired to secure correct results because of
changes in the capacity, inductance, and resist-
ance of different car ignition eircuits.

TESTING ELECTROLYTIC
CONDENSERS

HENRY T. PAISTE, Jr*

Electrolytic condensers can be tested by meas-
uring the leakage current when high voltage,
direct current is applied to the terminals. The
hizher the leakage current, the more likely is
the condenser to break down after a period of
operation.

A convenient test circuit is illustrated in Fig.

A power transformer, such as used in the
Phileo model 111 receiver, with the 24 and 80
filament windings connected in series supplies
all voltages for the type 81 tubes. Reference
numbers in the diagram are for connections to
the terminals illustrated in the service bulletin
on the model 111 set. If the 81 filament voltage
is Jess than five volts, connect 6 and 11 together
instead of 6 and 10.

A heavy duty, 6.0hm rheostat is connected in
the filament circuit to control the D. C. output
voitage. The control knob must be well insulated
because of the high potential.
used as a protection for the millismmeter is a
specially constructed push-button type which
closes the cireuit at all times except when the
button is pressed. This can be made by attach-
ing a strip of phosphor bronze or other spring
materinl to a piece of bakelite in such a manner
that the spring will contact a terminal on the
bakelite except when pushed away by the button.

The positive terminal for connecting the elec-
trolytic condenser should be a rubber insulated
battery clip. The negative terminal can be a
metal plate on which the condenser will be placed
for test, This plate must also be protected be-
cause of the high voltage.

Adjust the rheostat until
voltage with the condenser in the circuit is
exactly 430 volts. After one minute,
the rheostat until the output voltage is 400 volts.
Now read the current on the milliammeter. New
condensers will average 0.2-ma. per micro-farad.

Electrolytic condensers whose leakage current
is in excess of one milliampere per microfarad
should be replaced.

In some cases the condenser will not form
properly in one minute, and will show an ex-
cessive leakage current.
remain on charge at 430 volts for ten minutes
before the leakage current reading is taken at
400 volts.

A shorted or partially shorted condenser will
be indicated by a low voltmeter reading. Do not
attempt to take a illiammeter reading with
such a condenser in the circuit; the eurremt is
ecxcessive and iz likely to burn out the meter

the D. C. output

*Service Dept., Philco Radio & Telev. Corp.

AN AUTO-NOISE PICK-UP TOOL
F. E. PATTERSON

To find that noise maker in the auto, take
about € feet of shielded lead-in wire and solder
it to a piece of copper screen about 9 by 12 ins. ;
put a No. 14 wire around the edge to stiffen
the screen, tack on a short wood handle and
it's ready for business. The idea is illustrated
in Fig. 3. This is a useful auto-radio tool.

BINDING-POST INSULATION
LOUIS RALUS

Here is a “wrinkle” that may prove useful.

Often, in building sets using metal chasses, it
is desired to mount binding posts on the chassis
for antenna leads, speaker output, power supply
connections, etc.

To readily do this, we use this system: procure
from the “dime store” a supply of plumber’s
washers, They sell 10 for 5¢. They are about
%-in. in diameter and are somewhat cone-
shaped, as shown in Fig. 4. Drill a hole in the
chassis slightly smaller than the outside diameter
of the rubber washer and place one washer on
A washer may
be required under the binding post te prevent
it pulling through the chassis.

RADIO-CRAFT

The switech 6, |

re-adjust |

Such condensers should |

CARTER

Genemotor
Power Plant

Makes auto radio
gsets all-electric—
more power—
greater volume—better tone. Con-
sumes less than 2 Amps.—delivers
180 Volts at 30 M.A. or more—No
parts to replace—or adjust—no
oiling—no tubes—no vibrators or
relays—guaranteed one year—also
supplied for 32 volt farm light
equipment—high voltage type for
sound trucks and class “B" ampli-
fier equipment,

Write for Circular

CARTER GENEMOTOR CORP.

365 W. Superior St. Chicago, llinois

_

R:QD]O OPERATING |
RADIO SERVICING |

Prepare for the new
Government Radio
Operating license ex-
aminations; R 2 d 10
Operator, Marine
and Broadcasting.
Also radio Amateur
Telegraph and Tele-
phone. Resident
courses. Write for l
hooklet.

“Opportunities
in Radio”
WEST SIDE Y M C A TRADE

& TECHNICAL scuoon.i/
7 West 63rd Street New York City g

radio reta at Prices that

R A D l o s are sensationally low.

The TRUMAN Auto-Radio is all-eleetric. employs six
tuhes and hias two stages of audio. The set in extremely
compact and messures only 6x6%12 inches. Crackle
finished case enhances set Rreatly. Oaly three wiree
to connect and set ia ready to operate. Traveling light
and vernier dial makes tuning simple and aceurate.

The season for ayto*
radios is here. Live-
wire dealers and serve
icenien can make biz
money this summer in-
stalling  better auto-

Dealers and servicemen write today for the astounding big
discounts. Your chance to make money in a ahor! season.

TRUMAN
RADIO SHOP

7443 Stewart Avenue
Chicago, litincis

We take prde in
mentioning that we
sre “Buildera of high
elans Midget Radios."

PERSONAL

Need an extra wad of rent or
gasoline money? Improve the
sets you service. Plug Amper-
ites the way the smart service
boys do. Reuben Gordon, 2504
Bronx Pk. E., New York, av-
erages $90 per month on Am-
perites alone. Amperite Cor-
poration, 561 B'way, N. Y,

" RADIO SERVICE MEN

Be sure to read the announcement on Page 754 of

this issue, which tells about the new ORSMA BUL-

LETIN. It is the most up-to-the-minute news tabloid
for all radio Service Men,

for JUNE, 1933
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REPLACE BURNT-OUT>4
DEFECTIVE BAlLASTS

ILLIONS of

Sets including
MAJESTIC and other standard lines |
need ballast Replacement NOW.

JOBBERS AND SERVICE
ORGANIZATIONS—
Send for our plan outlining Ballast
Replacement Market and Money Mak- |
ing Plan. Also Volume Control Re-
placement Data Book.

e

CLAROSTAT MANUFACTURING CO., Inc. |
285 N. 6th St. Brooklyn, N.Y.

Auto Acrials

AXLE &= ——Q

TO
AXLE ——

TYPE &=
Size 367x4".. $1.00 Bize 51"x6" $1.50
Size 54"x4". $1.25 Blze 54 'x8".......81.75
RUNNING BOARD TYPES
Size 36" x8” $2.00
Jobbers \Vrite for Proposition
BELL RADIO SALES CO.
936 Westchester Ave. Bronx. N. Y.

USE OHIOHM
SPARK SUPPRESSORSETS

for eliminating Ignition Inter-
ference on Automobile Radios
For 4, 6 and 8 cylinder cars. Furnished
complete with condenser and necessury
spark suppressors. Luasts the life of the
car. Special non-shorting, and temper-

ature and vibration resisting features.
Cash in on this growing market.

THE OHIO CARBON CO.

Cleveland, Ohlo

FORDSON"
SIX-TUBE .9._.

®Goldentone $9

TRADE MARK AND DYNAMIC SHERKER

SUPERHETERODYNE WITH AUTOMATIC
——| VOLUME CONTROL
- - Using the new duplex diode
- A triod type 55 tube

WITH CLASS A PTOWER
PENTODE

Using the new neven pronk |
1ype 58 tubes

Send for FREE Circular

rorﬂ;on Radiao M1, Comouﬂlon
11700 Livernois Avenue |
Detroit, Michi

8end me FREE ehou]nr i!bl}r;[h;-‘r)nnplﬁtn“‘d‘:l:lll S ort.tokony et

Name.. gy ey a1 l
Address. . > = por. ..
City ‘. . State. l

___.__-.
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| tubes contained a pair of 41 plate,

(Continued from previous page)

A JUNK-BOX GANG CONDENSER

By W. 5. GILFOIL

The old Radiola superheterodymes using type 99
0.001-mf.
condensers. As the cross bars holding the plates
in place are made of solder, or some low-melting-
point alloy, it is a simple matter to make a two-
gang condenser from one of these units. Two
of these condensers may be connected by a short
piece of copper tubing and two screws to make
a four-gang condenser. One of the original
drum dials may be used if desired, although a
better looking dial may be purchased.

Let us assume that you want a 0.00035-mf.
unit. Since the plate area and spacing will re-
main the same, the formula

n-1 .00035

41-1 001
tells us that n, the number of plates in each
unit of our finished instrument. must be 15. We
will then leave 14 plates in the rotor and 16 in
the stator, removing the center plates in each
instance, leaving reom for a shield.

Three soldered bars hold the stator plates in
position. To each of these, solder two machine
screws, one on each side of the portion to be
removed. Drill bakelite strips to fit these screws,
so that the portions will be accurately spaced
when the solder is removed.

Take the rotor out and melt the solder from !

the three center plates in the stator, twisting the
plates out with a pair of long-nose pliers. If
you try to take out all five at once yeu may ruin
the whole job. Your stator will now be in two
sections 80 you c¢an take the other plate from
each half without danrer of removing too much
solder. Fasten the two halves together with the
three bakelite strips and proceed to the rotor.

Melt the solder at the free ends of the six
center plates {starting at the center as hefore)
and twisting out with the pliers. They will pull
out of the axis. This leaves you a eommon rotor
with two sections of seven blades each. Serape
out any loose solder from between the blades of
rotor or stator with a knife, and assemble. If
necessary, loosen the screws holding the bakelite
strips and adiust the clearance. If the screws
were placed vertically and the proper size drill
used on the bakelite this will not be necessary.
Purchase or make a pair of trimmers and attach
in a convenient plate. Make a shield of sheet
metal.

For a 0.00015-mf. instrument you would leave
4 plates in each stator and 3 in each rotor. By
using a little inFenuity, you can make a 3 gang
condenser of this capacity, if desired, from a
single 41 plate condenser.

SMELLING SMOKE

Editor, RADIO-CRAFT:

It was suggested some time ago by one writer
that the 27 tube could be substituted in the
Sparton receivers for the 484. I did not believe
it would work, but I tried it. The voltage prob-
lem is easy as the 27's have a higher drain and
the voltage will usually fall a little below 2%
volts, so no change is required if all 6 tubes are
changed to 27. but there is a loss of volume.
This can easily be seen by noting the amplifica-
tion factor of the two tubes. However, the
power tubes may be easily changed by wiring the

power sockets in series, putting in a 750- to |

800-ohm resistor to change the grid bias. This

| may be connected at the center tap of the hum

potentiometer and disconnecting the one at the
center tap of the winding.

At a small expense a new transformer ¢an be
installed and then the new 56 tube can be used
in place of the 484 and the volume will be just
as good as with the 484: in fact. the amplifiea-
tion factor is a little greater and the 45 tubes
can be used in place of the 83's in the usual
manner; the grid bias, however, must be proper.
No change in grid bias is necessary for the 56°s.

The difference in cost of one set of tubes will |

almost pay for the transformer.
We got quite a laugh out of the Jenkins foot
board switch; I suppose that he had been phon-

| ing the power plant to shut off the power hefore

he discovered this short cut. Well, if the sets
he repairs do not have a switch, gor he is unuable
to pull the plug, his idea would be quite a help.
Personally, 1 like the smell of smoke from a
radio. It is much easier to collect a reasonable
fee for repairs if customers smell smoke!

IraA N. Fauror,

Smith Center, Kans.
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TESTER

No. 711
A tlE o 229

Net to Dealers
(List $37.50)

*“A Remarkable Instrument At a
Remarkable Price’

V’O MATTER how many testers you now have,

you can attord to put No, 711 on your pay-
roll becauseé it brings in more money with less
effort . . . . epables you 1o do a quicker, better
testing job'

New, Improved Features

Readrite Tester No. 711 is similar to the famous
Readrite No. 710. but better. It is equipped
with the new Triplett D Arsonval Veltmeter, hav-
ing 1000 ohms per volt reslstance. The rteading
is 0-15-60-300-600 volts, which covers a complete
range for testing comirol grid. screen grid,
cathode and plate voltages.

It i3 equipped with a practical zelector switech
for checking all Darts of the tube circult by con-
neeting to the set sockets, It §3 so designed that
selectlon can be qulckly and aceurstely made for
testing voltages of plate. grid. cathode. sup-
pres30r Rrid ard screen Erid.

Roth A.C. and D.C. filament voltages are accu-
rately measured. Contains new wirlng und socket
for tuking carc of new small and Iarge 7-prong
luhes. 1t 1 equipped with a small dlameter
plug-adapter for testlng In new sackeis. Try
this amazing tester one «day and you'll wonder
how you c¥er got along without It.

Your Jobber Can Supply You
Your johber can supply you st the ilealer's net
rice of $22.50. 8end coupon for more detalls.

READRITE METER WORKS
56 College Ave. Blutfton, Ohio

MAIL COUPON NOW
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r i
| Readrite Meter Works, |
| 36 College Ave., Biuffion, Ohio |
| Gentlemen I
| Please send me information about Readrite 1
| No. 711 Tester. Also catalogy of other
I servicing instruments. |
l |
| Name....commmma — il s, om i ‘
! |
| Street Address..cocoimnnnn 1
] I
| €t .. State |
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RCA INSTITUTES

Recognized Standard in Radio Instruction Since 1908

Technical Training Courses
in Radio and Asseociated
Electronic Arts

Practical Radio Engineering
Sound Engineering
Broadcast Transmission
Radio Servicing

Commercial Radio Operating

ResidentSchoolsat NewYork and Chicago

EXTENSION COURSES for HOME
STUDY under new “no obligation™ plan,
with privilege upon graduation of 2 wecks’
intensive practical training without charge
at either Resident School.

Mail Coupon for Hlustrated Catalog

@/\ Dept. RT-6
mh‘ul 75 Varlck Street, New York. N, Y,
' N 1154 Merchandise Mart, Chicage, i1,
lease send with no obligation to me:
) INlustrated catalog and information about resi-
dent sehool courses.
) Information about extenslon courses for siudy
at home, tofether with illustrated catalog.

—~m

Age._..

etter gel
Will Pay Yo

RADOLEK CO., 128 Cana! Station, Chicago
QGentlemen: Ple; end me the Protit Gulde.

1 am Deuler {J Servireman

I operate from Shob or Store I a

I awn the following Test Equipment.

 training and esperience js

Adiress

RADOLEK

New Short Wave D-X

Sensational Converter

A simple amazing D-X device is being |
offered on trial to users by J. H. Miller.
512 Kirkwood Building, Kansas City Mo.,
with which any radio set can be converted
into short wave frequency, bringing in
police, amateur and air plane stations at
full loud speaker volume. Enjoy thrills
of short wave reception. Easily attached
without charge by anyone, Mr. Miller
wants local agents and is willing to send
you a no-cost sample. Write him today.
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DUPLEX CALL SYSTEM
{Continued from page 719)

is the manner in which the cumbersome and
sometimes unreliable microphone battery is
eliminated: part of the D.C. filament eurrent is
forced to pass through the microphone buttons,
and the other part through the biasing resistor,
Rl. This resistor is of sueh value as to supply
the microphone with the proper amount of exeit-
ing current at ail times. This circuit auto-
matically prevents any excessive mierophone cur-
rents and its resulting “packing” of the earbon
granules. It further removes the current from
the microphone every time the amplifier is shut
off, thereby increasing the life of the micro-
phone.

The output of the 30 tube is resistance coupled

into the 47 audio stage producing faithful re- |

Production of the input signals. The 47 tube is
connected to an outbut transformer T2, which
has a secondary winding to accommedate a 15
ohm load. This output permits the use of a
500- to 5,000-foot extension line of No. 14 wire

! with a resulting loss of less than approximately

10% of the total output, which is negligible for
all practical purposes. The other end of this
transmission line may be connected directly to
any D.C.. AC., or permanent-magnet dynamic
speaker equipped with a 15-chm voice coil, or
to any magnetic gpeaker equipped with a cor-
respondingly matched input transformer, such as
T3. Two potentiometers, R7 und RE, are placed
ahead of each speaker, the potentiometer RS
serving as volume control when the switch S1
is in the ‘on’ position only when two-way com-
munication is being earried on. The potentio-
meter R7 is located at the rear of the chassis
and is set at some position below any possible
microphone feedback condition. However, these
two potentiometers are shunted out of the circuit
by the switch S1 the moment the amplifier js put
in the “off" position, thereby permitting maxi-
mum energy transfer from one amplifier to jts
corresponding speaker. In other words, each
speaker is detivering jts full output only until
the amplifier located in the same cabinet is
thrown *“on” for two-way conversation. There-
fore, the moment switch 81 is thrown on. the
speaker output is automatically reduced to a
sound level similar to that of a normal! voice.
for there is no need to then listen to the full 3
watts output. This action makes the whole Sys-
tem fool-proef, as it is necessary to turn the
amplifier on in order to reduce the speaker out-
put, and vice-versa. This procedure aveids the
possibility of having the output turned down
while the other party at another station, is try-
ing to talk through a loudspeaker which has its
volume control turned all the way down. A
ruby light bezel indicates whether an amplifier
is turned on.

List of Parts (for One Station)

One Coast-to-Coast cabinet, 15x8%x7 in. deep

One Coast-to-Coast chassis, and three cans, type
CH637;

One Best magnetic speaker, Model $p637, (SP1)

One Sound Engineering double-button micro.
phone, type C1099, M1

One Remington power transformer, type PT6¢37:

One Remington filter choke. 30 hy., 500 ohms,
type 6167, CHI;

One Remington filter choke, 30 hy., 400 ohms.
type Ch637, CH2

One Remingion double-button microphone trans-
former, type 6164, T1

Two Remington output transformers, type T¢37
T2, T3;

One Coast-to-Coast resistor, 50 ohms, & watts
type 1748, R1;

One Lynch resistor, 500,000 ohms, 1 watt, R2

Two Lynch resistors, 250,000 ohms, 1 watt, R3

One Lynch resistor, 50,000 ohms, 1 watt, R4 ;

Two Const-to-Coast 5.000-chms resistors, 5 watts,
type 4601, R5A, R5B;

Two Carter 40-ohm potentiometers, R7, RS;

One Eikon 10 mf.,, 35 volt, electrolytic condenser,
type 5224, Cl1

One Solar tubular condenser, .02-mf., 400 volt,
type 6713A, C2;

One Elkon three-section, 8 mf., 500.volt electro-
lytic condenser, type 5332A, C3, C4, C5;

One Solar 10 mf., 35 volt, e¢lectrolytic condenser,
Cs;

One H & HD. P. D. T. toggle switch, SI:

One Yaxley pilot bulb and bezel, P;

Sockets, binding posts, extension cable, and mis-
cellaneous hardware.
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announces

SHUNTS-DIALS
RESISTORS

for the Beede | mil. meter

COMPACTNESS — STABILITY
QUALITY
ORDER THROUGH YOUR DEALERS
If they cannosr supply, send for folder.

D. L. YAN LEUVEN—Laborafory
410 East 15th St. New York City

CAN YOU READ THIS?

‘AN oL man SIS UMMUDIID L2 T
TN *NVW OIdvd IMi NYTH

“PlOm @i up NIt c1pus meu
PUP P10 JO TONIIR 0 18XIu] 941 DAY ING IO[EIED W
BIEN1 JOUOP 84| BI0IUIUINIGA T OIPUY Of FGLISjED
11110 a1% puw &i31unb 1n3in) of Pesonr A1dwijy 8@
'PANIAIFULL Lewosd ueaq BVY 3 ISP 8 uIVE
V)Y aY)] CURAUIRG JO VRO 813 A m 1Y) 810N}
1WOd IRo £q PANININD JoWINI W WING Sy dray],

SERVICEMEN and DEALERS

Radio Bervice Parta in Stock for all Models of—

General Motors and Dayfan Radios

Speclallsts In Q. M. Speiker repairing. Send us
defective partg that You cannot replace. We will
duplicate them for less money than elsewhere.

Send for our !atest catalog FREE
Genera) Mirs. Radio Service, 255 Tth Ave.. New York City

SHURE BROTHERS COMPANY

Maonufaclurers=Cagemesrs
SN SHURE. Prev

337 WEST MADISON 5T. CHICAGO, ILLINOIS

S A

DEALERS & SERVICEMEN

FREE' Your copy of our
®

Latest Bargain
Bulletin NOW READY.

| Send for it today.
AIREX, 80 Cortlandt St, New York City
m
Pave the way to more sales with actual
names and addresses of Live prospects.

Get them from the original compilers
| of basic list i nformation—up to date—
accurate—guaranteed.

Tell us about your business. We'll help

you find the prospects. No ob.
Ligation for consultation service,

60 page Reference
Book and Mailing
LIST CATALOG

Gives counts and prices on
B,000 lines of business:
Shows you how to get special lists by ter-
ritories and line ofieusiness. Auto lists of
all kinds.

Shows you how to use the mails to sell
your products and services. Write today.

' R. L. POLK & CO.
Polk Bldg.—Detroit, Mich.

Branches in Principal Citics
World’s Largest City Directory Publishers

Mailing List Compilers. Business Statis-
tics. Producers of Direct Mail Advertising.
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READY]

The
RADIO-CRAFT

INDEX

It contains a thorough, alphaberical and topical
arrangement of EVERY article und subject
which has been published in all the issues of
RADIO-CRAFT from July. 1929 to June, 1932

Radio Men have conclusicely proved to us the need and
practicability for a book which has Included in it. a com-
Prehensive and eomplete listing of every article which has
thus far been published In RADIO-CRAFT. A hook |
which has esth topic so sub-divided and eross-indexed
that a mere kKiance at a subject wlill Rive you any num
ber of classifications and uses of it. For examble. if
you look at tubes, ¥ou flnd under this topi¢, various sub-
titles, general, power, transmitting. photo-cells, testing
of tubes, thyratons. ete. Erery article or notice in the
book has been consldered so deeply important that when
you refer to a certain classification, listed below the main
tople. you will find perhaps a dozen or more articies
treating the subject from different angles. The author fn
cach cuse s glven—the exact lssue In which the article
appeared, and on what page ft 13 to be found. Bo ac
curately complled. by €. W. Palmer, one of radio's fore- I
most writers, that In less than two minutes you ean turn
to any article—needless to wade through all the Issues
of RADIO-CRAFT which have been published during the
past three years.

The RADIO-CRAFT INDEX is exactly the same size as
the monthly magazine—it has 24 pafes. ran be con-
venlently kept on file with the coples of the magazlne—
ready for quick reference, ‘The Index §3 printed on good
paper with self covers.

This book i3 sold only by the publishers at 25¢ the
coby. Mail coupen below for youf copy of the RADIO-
CRAFT INDEX.

Briefly ourlined below appears only a parrial
contenrs of the book

| nected.

| during this procedure,

:m;ELIFNIEHS—T PATENTS~—
NNA SYSTEMS— PHONOGRAPH REPRO.
CABINETS— DUCTION AND RE
%bnnczuns— CORDING—

= POWER _SUPPLY AND
COILS AND TUNING—
COMPONENTS— SATTERIES

COOPERATIVE LABORA-
TJORY—
DETECTYORS AND

RECEPTION—
REMOTE CONTROL—
SELLING AND M™MDNEY

e MAKING SERVICING—
EECHIEIERS SET CONSTRUGTION—
INTERFERENGE AND SPEAKERS AND REPRO-
HUM ELIMINATION— DUCERS—
KINK S— TELEVISION—
MANUFACTURING TONE AND VOLUME
METERS AND TESTING CONTROL—
EQUIPMENT— TOOLS—
MISCELLANEOUS— ;:»\:gmﬁsﬂgﬂs—
MOTION PICTURE A SSION—
RECORDIN GU‘ND TRANSMITTERS—
PROJECTION— TUBES—
USICAL INSTRU. LIST OF BROADCAST.
MENTS— SHORTWAVYE AND
NEUTRALIZING— TELEVISION STA.
NOVELTIES— TIONS—

ABSOLUTELY NOTHING WHICH HAS APPEARED
IN RADIO-CRAFT HAS BEEN OMITTED FROM
THIS YVALUABLE COMPILATION

Clip and Mail Coupon Today!

[ e o o e e e e e e e e

Publishers of RADIO-CRAFT RC-833
96-98 Park Place, New York, N. ¥
Enclosed you will find my remittance of 25¢ (check.

stamps or money order accepted) for which you ure
postage prepaid, one copy of
RADIO-CRAFT INDEX.

to send me,

Name

Ctty e s

Btare coininn
THIS BOOK

STAND — ONLY

]
I
1
I
i
|
|
|
I Addreas
|
|
!
|
|
|
|
|
L

CANNOT _BE
BOUGHT ON THE NEWS-
DIRECT
FROM THE PUBLISHERS THE COPY

the

25c¢c
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If a ecouple of strands innocently lean
over the adjoining lug, it will be found that
several tubes will be blown instantaneously! We

| have found many cases of this nature.

RCA 78

Complaints too numerous to mention in which
excessive hum and noise are reported on low
volume have been traced each and every time
to a poor ground, or nce fround, ¢onnection to
the yellow lead.

It has also been a continual complaint that
the set’s tubes would light up and vet would not
funetion. And this has been found to be due to
an “‘open” 1,100-ohm cathode resistor on the
type 56 tubes which drive the 46 tubes in the
output stages. (Fig. 2D.)

Hum has been traced to defective 66 tubes.

Oscillation was found, in many cases, to be
due to various bypass condensers obening up.
The simple method of bridging the various
suspicious condensers will locate the defective
unit in a very short time.

INFORMATION BUREAU
(Continued from page 748)

show up a poor connection or a shorting lead,
it may be necessary to make an ohmmeter
test of each circuit in the receiver. Since
the set eannot be connected to the power line

to simulate operating conditions by heating
the chasais with an electric heater.

The “Operating Notes’” department of past
issues of RADIO-CRAFT contains additional
comments concerning this fault in various
reeceiver models. Sure the trouble isn’t in the
tubes ?

{Q.2) What is the circuit arrangement of
the Ohmite “Determ-Ohm” Resistance Box?
This device is used as a test replacement
unit to determine the value of unknown re-
sistors which have ‘‘gone west.”

(A.2) The circuit of this unit is ehown in
Fig. Q.199A. Six tapped, wire-wound resist-
ors are used ns shown: each unit measures
6x]} ins. in dia. This “decade” box may be
used to determine the value required for a
replacement resistor, or it may be used as a
multiplifier for voltmeters in cireuits where
the applied voltage does not exceed 600. The
manner in which the kit of parts is assembled
is shown in the picture, Fig. Q.199B.

ECONOMY EIGHT

{Continued from page 758)

turned over every few minutes. You simply

J‘ turn the set so that it rests on the tube shields

| in the field for some time now.

and the gang condenser, with an additional prop
under the power transformer, and you then do
the whole job without moving the chassis. The
dial light wires are fished up after the set is
turned around and is ready to be hooked up to
antenna and speaker.

FRANKLIN 100

The Franklin auto-radio recciver, described
elsewhere in this issue, is a set that has been

serviein® this receiver and to facilitate its in-
stallation, the diagram below is given.

Note that the set is mounted on the steering
column, the loudspeaker under the dash, and
the aerial under the chassis.

Compare this figure with the description given
in the front of the magazine.

TO AERIAL
SHIELD UNDER CaR
) 1l i
} e SET
== ki
.\. F'& 1.”' =
fah ,‘i"g
BATTERY
Ak SPEAKER
FRANKLIN 100
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it may be necessary |

all 5 in one set

to satisfy every
service requirement

COMPACTLY housed in a single car-
rying kit, Weston now offers the

| complete set of 5 Standardized Serv-

ice Units: Analyzer, Volt-Ohmmeter,
Test Oscillator, Tube Checker and
Capacity Meter. The combination is
a portable laboratory that makes
intelligent servicing of any set easy

| and certain. It contains every instru-

To facilitate |

ment for making both Point-To-
Point and Tube Checker-Analyzer
tests as desired.

With the addition of this'5 unit set
Weston has rounded out its line of
Standardized Service Unit combina-
tions. Those who prefer the Tube
Checker-Analyzer method will want
the set containing the Test Oscillator,
Tube Checker and Analyzer. For
those who prefer the Point-To-Point
method Weston offers the kit con-
taining a Test Oscillator, Capacity
Meter and Volt-Ohmmeter.

Bear in mind that each unit is en-
tirely independent and can be hought
and used separately. It can then be
combined in the multiple unit case
at some later date. We will be glad
to furnish detailed description.

Write to...Weston Electrical In-
strument Corporation, 599 Freling-
huysen Avenue, Newark, New Jersey.

WESTON-JEWELL

adro Iustrurents-

Wreston Ergcrnicar INStaUment ConromaTioN
599 Frelinghuysen Ave., Newark, N. J.

Plesse send me further information
on Weston-Jewell Serviee Equipment.

Name...meinnnne
Address........ j
755



UNIVERSAL

Steering Post Remote Control for
Auto Radio i

SR00
i

E CONTROL=Prevants
urste volume adiusiment

Exclusive

Featurese

REY LOCK 8WITCH AND VOLUM
e wit ntrery

pe slileg
without affecting tone quuiity,

MICROMETEH TUNING—Aecurate calibrated {lluminated
scale permits huirline ndjustiment through proper gesr reduction,
TLLUMINATED DIAL - Indlentes when aet 1 reuds for soecn:
tgn.

DRIVE SHAF1 ngrniotia deeikned cable pre a aluck or
back lash when tuning cshis han n merpentinml under da

board.
ESCUTCHEON—Coln ombussed old bronse finish hlending
with car_hardwara.
CONTHROL HOUSING—Prensed steel binek jnpanned embod
ing caclusive englueering feutures.
0 TYPE UNITS AVAILABLE
TYPE L CONTROL—Sinxlc 2
eablo drive control for tunink L
the varisbie condenser.  Vaol %
ume control pnrt of remote
control functlonink ns combie tein
pation hey loek awited und eoniral whieli
volunie control. ottt of the rece
If your jobber cannat supply you, send your ovder dirertiy 10 vug.
UNITED SCIENTIFIC LABORATORIES, Inc,
62 west 14th St. Now York, N. Y,
MAKERS OF RADIO PARTS FORI12 YEARS

A tew territeries open for Jobhers and Ocalers.
Write tor comblete details

arenched to
nution  awitel

Test All the NEW Tubes

with This New and
IMPROVED Instrument

The E 34 TUBE CHECKER

Tests ull 4, 5, 6 and 7
Prong Tubes including
the new 15 and 25 wolt

Gives short test:
Change Test: Os- |
cillation Test and Total
Fllament Emlision Test
—Provision made for
future type tubes—rvolt
age regulation 90-130
volts—iop with handle
provided.

SOLD ON TEN DAYS }

TRIAL—MONEY RE-
FUNDED IF NOT
SATISFACTORY.

E 31 with 3%"” D'Ar-
soncal Meter.......321.50

E 233 A, samo but
with  vane type
meter ..oomccese. $17.80

Circvlar on request

L & LELECTRIC COMPANY
336 Madison Ave. Dept. 1-A Memphis, Tenn.

AUTOCRAT AUTO RADIO

6 TUBE

Quality—Tone—Selee.
tivity and Power

Complete §29.40—in
cludes  set,  remote
control, suppresor
kit, iubes, mounting
brackets, dynamic
speaker.  Het  only
£10.78. Alio 4-5-8
Tube Midgets with
lytest tobes at low
brices.

—=
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v
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Write today for our free catalogue.

AUTOCRAT RADIO CO.

3855 N. Hamilton Ave, Chicago, 101
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| SERVICING A.C. HUM IN SETS
AND AMPLIFIERS
By SIDNEY FISHBERG

HE servicing of A.C. hum

difficult problem because this fault is one
which is not generally indicated by meters or
analyzers. It is a type of fault which can be
best serviced by a systematic procedure which
first traces down the fault to its source and
then takes steps to eliiminate it. We advis-
edly say ‘“systematic” because -andom stabs
at the problem will do nothing but waste time.
and needlessly rip up the chassis,

The causes of excessive hum may be divided
into two feneral classes: those caused by im-
proper or defective filter or bypass condensers,
and those caused by induction hum. The lat-
ter type of hum is caused by the field of the
Dower transformer or filter choke, which
crosses the fields of the audio transformers or
similar units and induces a 60 cycle voltage in
them. Induction hum is not usually found in
commercial sets or amplifiers except, perhaps.
when an audio transformer has been replaced.
it is more commonly found in. home built
apparatus. The instructions given below are
useful both to the serviceman repairing com-
mercial sets and the experimenter who has run
into difficulty in building a set or amplifier.

The method of locating the faulty component
in the set consists of shortinz out one part of
the set at a time in a logical sequence until
the hum disappears. The stage at which the
hum is stopped is obviously the one which is
causing the trouble. Then. knowing the vari-
ous causes of hum, it is a simple matter to
pick out the defective unit and replace it.

When servicing a set for hum, it should he
turned to a point on the dial where no station
and the volume control turned to

eomes in,
maximum. The ground. of course. should be
connected. The R.F. portion of the set may

be checked as a unit, since A.C, hum rarely,
| if ever, originates in this portion of the set.
This check is made by shorting the R.F. coil
feeding the detector stage with a picce of
copper wire. If there is mo change in the
intensity of the hum, it i3 safc to assume that
the cause of the hum does not lie in the R.F.
portion of the set. If the hum stops., how.
ever, upon the application of this test, there
is some fault—usually poor shielding or a de-
| fective fllament bypass condenser (in sets
using type 26 R.F, tubes). With modern high
gain super-het receivers. there may be some
induetion hum in the I. F, trans{ormers,
The set may have a peculiar fault in which
hum appears only when a strong signal! is
tuned in, and makes the speech and music

| “gargly”™ or "buzzy” instead of remaining in

the background like other types of hum.
This fault is known as “modulation hum” and
is due to defective tubes or improper grid-bias
voltages. In order to cure it. the suspected
tubes should be replaced by others known to
be zood (since this defeet will not be shown
by a tube checker), and the grid-bias wvoltage
|I should he checked. The tyre 26 tube is espe-
| cially critical in regard fo correct bias.
The next unit to be tested
| stage itself, The grid
| should be shorted out to see if any hum is
being induced into the nrid of the detector
tube. This type of hum often occurs in short-
wave sets, and may be cured by keeping the
grid leak and condenser off the chassis, using
a very short grid lead. and shielding the de-
tector tube, If there is no change in hum
level when the leak and condenser are shorted,
this portion of the set is O.K. In plate circuit
detectors. the grid-bias resistor should he
shorted out to check up on hum at this point,
which is usually due to an open bypass con-
denzer. The plate circuit of the detector tube
| should then be checked for induction hum and
insufliicient bypassing by shorting out the pri-
mary of the audie transformer. If the hum
censes, it is an indication of either induction
hum or an open or low capacity bypass con-
denser. This bypass condenser should first be
checked up; and if it is O.K., then the fault is
induction hum. This may be remedied by

is penerally a |

|

is the detector l
leak and condenser |

shifting or tilting the transformer wuntil the |

hum is reduced or eliminated. If this is im-
possible, the hum may be greatly mitigated
by shunting the secondary of the audio trans-
former with a resistor of 100,000 to 250,000
ohms. This will cut down th ehum, while
affecting the gain very little.

Here's a book
you'll need this summer

‘ i the
‘\ A Comp‘zte Treatise on

s from lnstalting

to Servicing and Maintenance

By, Lovis Martin

A
)
TV D DY
L U U BUICATIONS, 4. |
¢ Ch PUBLICATIONS. e f 4
PO 5 -

3

64 Pages
SiZe 6 x 9 inches C
Over 63 illystrations

Stift, Flexible govers

Automobile Radio
and Servicing

By LOUIS MARTIN

There is no question of the fauct that the
automobile radio set is here to stay. In an ex-
perimental stage for three years, automobile
radio 8€ts are now being installed into cars
by the larger automobile manufacturers us a
standard accessory, but there are, of course,
actually millions of cars not equipped with
radios today and milliens of such ears will be
so equipped during the years to come.

Automobile radio is an art all of its own.
It must be tréated by radically new methods
because the functioning of the automobile set
is more difficult than other types. In such a
set we have neither a real aerial nor Bround.
On the other hand. there is an electrical igni
tion system which makes it impossible to use
an ordinary radio set due to the interference
set up.

Automobile radio is up and coming. Millions
of cars will have to be serviced. Someone hus
to service them. It is certain that your turn
will come one of these days. whether you are
an experimenter, a car owner or a Service
Man.

The book is of eourse chork-fuil of 1lustrations, photo-
graphs, dlagrams. hookups, eic., 10 make sure that nothing
has been left out

Im]:ercnlth ome of the more important contents of the
o

CITAPTER T—1. Introduction—1. Profits In Automotive
Radlo: 2. Business Opportunities. 11, Auromotive Huadie
Lnstellatlons—I. The Antenna: 2. The Groiund; 3. Location
of Jteceiver; 4. Mechanleal DinNleulties: 5 Requirements
of an Automotive Hecelver; 6. Limitations of Volume and
Noise Level

CUHAPTER IT—1. Complete Description of Commercial
Autumotive Receivers

CHAPTER ITI—1.
The lignition
tlons; IV.
Conclusion,

Serviclng Automotlve Recetvers: IT
Syslem: I11. General Service Considera-
Effects of Temberature on ower Supply: V

Gernsback Pubiications, Inec.,

98 Park Place,

New York., N. Y.

I enclose herewlth 50 ety (check, stamps or moncy

order accepted) for which send me n copy of Your book
AUTOMOBILE RADIO AND i

1 SERVICING
Name . e
| N
Addre SUS— —
City State..........
" — —
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APPLICATION NOTE ON THE 287, |
6B7, 55, 75, 77 AND 85 AS RE-
SISTANCE-COUPLED AUDIO-
FREQUENCY AMPLIFIERS.

(Courtesy RCA Radiotron Co., & E. T.
Cunningham, Inc.)

The data tabulated on the following page is |
of particular interest to the engineer design-
ing transformerless receivers of either the
universal (A.C. or D.C.) or A-C type, and
automobile-radio receivers.

Tabulated below are optimum operating
conditions for the 6B7, 75, 77° and 86 as
resistance-coupled audio-frequency amplifiers
at each of three plate-supply voltages and with
specified values of resistance in the grid eir-
cuit of the output tube. The 2B7 and the 56
are not included in the tabulation since the
same conditions, excepting for heater voltage,
obtain for these types as the 6B7 and the 85,
respectively.

The 100-volt piate-supply conditions are of |
especial interest to engineers designing uni- |
versal (A.C. or D.C.) receivers, because this is
about the maximum plate-supply voltage avail-
able due to voltage drop in the rectifier and
filter.

The 135-volt plate-supply conditions are of
especial interest to engineers designing trans-
formerless A.C. receivers, using the 26Z5 in
a voltage-doubler circuit. Although the 2525
will give approximately 220 volts output when
used in a doubler ¢ircuit, the voltage drop in
the filter and in the electro-dynamic speaker
field plus the regulation drop in the power sup-
ply eircuit will reduce the voltage available
for plate supply to about 135 volts.

*The data in this note for the 77 is not to
be confused with that given in Note No. 1
for the 77 as a biased detector.

The 180-volt plate-supply conditions are of
especial interest to engineers designing auto-
mobile-radio receivers. since this is approxi-
mately the voltage from most auto "B elimi-
nators or dynamotors.

In the tabulation of obtimum operating con-
ditions for each tube type. the column head-
ings have the following meanings:

PLATE SUPPLY VOLTS—The voltage applied
to the plate through the plate-load resistor.

GRID RESISTOR—The grid resistor for the
sueceeding tube. The value of this resistor
must not exceed the maximum value speci-
fied in our published data for the tube used.

BIAS VOLTS—The bias voltage on the control
grid of the amplifier tube.

SELF-BIASING RESISTOR—The value of self-
binsing resistor required to give the bias
voltage. In calculating this resistance for
screen-grid tubes. the sum of the plate and
sereen current must be used.

SCREEN SUPPLY VOLTS—The supply volt-
age for the screen grid.

PLATE LOAD—The resistance in the plate
circuit across which is developed the output
voltage.

PLATE CURRENT—The plate current of the
tube. In the case of duplex-diode types.
this refers to the amplifying tube-unit.

PEAK OUT——The peak output voitage devel-
oped across the plate-load resistor. The
first figure gives the maximum undistorted
output voltage obtainable, and the second
figure gives the maximum obtainable with
some distortion. The output voltage meas-
ured across the plate-load rvesistor alone
would be somewhat higher, were it not for
the shunting effect of the grid resistor of
the succeeding tube.

VOLT. AMPLIF.—The voltage amplification
obtainable with the tube under the condi-
tions specified. It is to be noted that these |
data give the voltage amplification obtain-
able at the grid resistor of the succeeding
tube: that is. the a-¢c lond on the amplifier |
is the parallel combination of the plate-load
resistor and the grid resistor of the succeed-
ing tube. {
NOTE: The coupling condenser between the |

plate-load resistor and the grid resistor of the

succeeding tube should be of adequate capacity

1o insure good low-frequency response. A ca-

pacity of 0.1-mf. is usuelly the maximum |

which will be required. |
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ELECTRAD

Serves the

SERVICE MAN

[FLECTRAD serves not merely manu-
4 facturers and experimenters —
ELECTRAD is keyed up to help the
Service Man with entire understanding
of his many puzzling problems.

Write Dept. RC-6 for catalog of the
most complete line of Replacement Re-
sistors, Volume Controls and Direct-
Coupled Amplifiers for every purpose.
You will find it a useful guide.

"It's a great
book! Eliminates
all doubt.”

FTHAT is what thousands of service men

say about the new ELECTRAD 1933
Resistor Replacement Hand Book. And
it is what you will say. Sold on 10-days’
trial, money-back guarantee, Send along
yonr dollar today!

Plain and switeh covers in-
stantly interehangeable. Just
shap one out and the other in.

JUST 5 TYPES
of ELECTRAD
Volume Controls
Required to
Service 799
Standard Model
Receivers

\ THICH means less investment
in stock and fewer parts in
the kit.
The shafts are ALUMINUM—
extra long—easily cut to desired
length. Standard cover may be
replaced by power-switch assem-
bly, without disturbing control
connections.

These Replacement Volume Con-
trols save service time, labor and
nmoney.

175 Variek Bt, New York. N.Y.

ANOTHER STEP FORWARD

TOM

A

STEERING POST

WwITH THE NEW e ¥
7/

AUTO-RADIO !

|NSTALLAT|ON—Bcihersome and expensive—the only objec-

tion fo Auto-Radio sales is practically ELIMINATED &

Y[5 SRt Tou CAM INSTALL | TUST mAT L

THIS YOURSELF

{ )

SO SMALL THAT COM-
PLETE SET CAN BE

|OTHER MAktf / 4

MOUNTED DIRECT ON 3
STEERING POST AND A £ T
POWERFUL i -
PERFORMER I L=
. v o

LEsS Ve BEEN
T THAN 1T TAKES A
TRAINED RADIO OR

WAITING  FOR — =
JiLL Tt o) {HLME ALTO

A Compact (AroroBit._omnic Tor ~ e 4 B
AUTO-RADIO UNSTALL AV @2 |

Size o .
4%x5%54 ey

DEALER AND SERVICEMEN—W yite Your Nearest Distributor or Direct To
AUTOMATIC RADIO MFG. CO., Inc.

1352 CANAL STREET

BOSTON, MASS.

747 of this issue are extremely important.

NOW and read them carefully.

TO ALL RADIO MEN!

Everyone should turn to these pages

The advertisements which
appear on pages 746 and
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Hlustration
showselim-
inator with
leads and
plug at-
tachments

Here at last iy a deviee made to eliminate compietely man-
mado static. the type of noises that vo often causes discomfort
to radio listeners. Quickly it reduces it to a minimum. dis-
turbances eaused by electrical apbliances and serials of all
descriptions, and brinks in reception with clesr, snd excellent
results. Can be connected in five minutes. Supblied with 75
teat of shicided lead-in wire.

Hervice Men and Deulors add this money-muking radio
device to your line—install the Dument Eliminator in every
home where you call to service the net. A lifetime of sérvico
is guaranteed for every Dumont Eliminater.

SERVICEMEN AND DEALERS! Get e catslog and prices
on complete line of lacement condensers. Electrolytie and Paper
‘They are “Beat by Test.” Jobbers und representatives territor

open. Write today.

Clip—Mail Coupon Today!

P W W PPN WP PPN

4 DUMONT ELECTRIC €0.. Ine.. Dert. RG-6
453 Broome Street. New York. N, Y.

Enciosed herewlth you «ill find eheck of money aedor for $2.85.

(Regulur List Price. $5.00). for which you nre to send me.

postnge Prapuid. one Dumont Stalic Eliminater. with com-

Dlete insiructions for obtrating.

Name

Address

PPt

Cly

Wy iy Ty

Remarkable Freedom
from NOISE...by use of

LYNCH

Short Wave Antenna System

HARVEY'S RADIO SHOP
Harvey E. Sampson
105 WEST 43rd STREET
NEW YORK CITY

Mr. Arthur H. Lynch March 23, 1933.
Lyneh Manufacturing Co.. lnc., .,
G’:r‘neral Motors Bldg., New York, N. Y.
Dear Mr. Lynch:

For many years, we hare been unable to ﬂv;
satlsfactory demonstratlons at our slore. ‘Qor'k
\s located in the midtown section of New .
because of man-made static.

Howeser, on very high recommendatinn from

one of the leading manufacturers of short wave

1 tenna
4. we put up one of yoeur doublet an
:;ftig:ns “usL:z your transposition Bblocks. 3
Words cannot e€xpress m'll:rguuelye lh:v:“:;,::
y ¢ are obtaining w same. °
vﬁ‘e':"ccr? J\mcrent antennas installed in our hurl‘lf({
Ing. and these .coupled together are not. y
peféent as good as your transposition system.
May we add that lhAlatcertalnl)' i3 a1 con-
tribution to the Radie rYBurs sery. truls.
HARVEY'S RADIO SHOP.

2 !7

$.00
Comphkte Kit
At ALL LYNCH Jobbers and Dealers

Free Descriptive Folder Upon Request

LYNCH MANUFACTURING CO., Inc.
TIIRP—General Motors Bldg.,
New York, N. ¥
Makers of the Fameus Metallized Resistors
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OPERATING CONDITIONS
FOR

RESISTANCE CQOUPLED A-F AMPLIFIERS
TYPES: éB7, 75, 77, 85
RCA-6B7 and C-6B7

Self -
Plate Grid ) Biasing Screen Plate Plate Peak
Supply Resistor  Bias Resistor Supply Load Current Out. Volt
Volts Megohms Volts Ohms  Volts Megohms Ma. Volts  Amplif.
100 0.25 -2.00 3350 20 0.25 0.27 28-30 35
100 0.25 2.50 12200 20 0.50 0.15 25-27 36
100 0.50 -2.15 9350 20 0.25 0.23 3638 47
100 0.50 2.60 19250 20 0.50 0.13 32-33 46
135 0.25 -1.80 3800 20 0.25 0.35 38-10 36
135 0.25 -2.25 8300 20 0.50 0.20 32-35 38
135 0.50 1.95 4850 20 0.25 0.30 48--50 53
135 0.50 2.40 10900 20 0.50 0.18 42-414 56
180 0.25 2.10 700 25 0.25 0.43 50-53 50
180 0.25 2.60 7600 25 0.50 0.26 45-48 53
180 .50 2.10 3500 25 0.25 0.45 65-68 63
180 0.30 2.60 7300 25 0.50 0.26 64-66 70
RCA-75 and C-75
100 0.25 1.05 10500 0.25 0.10 11-16 30
100 0.25 -1.05 15400 0.50 0.07 10-14 29
100 0.50 1.10 11550 0.25 0.09 15-19 36
100 0.50 -1.05 15000 ¢.50 0.07 14-19 37
135 0.25 -1.05 6200 0.25 0.17 17-23 42
135 0.25 -1.10 3120 0.50 0.12 17-21 38
135 0.50 -1.05 5850 0.25 0.18 20-30 50
135 0.50 1.10 10000 0.50 0.11 18-27 48
180 0.25 -1.25 4900 0.25 0.25 26-33 48
180 0.25 -1.20 7100 0.50 0.17 24--30 46
180 0.50 -1.30 5150 0.25 0.24 32-40 56
180 0.50 1.30 9000 0.50 0.14 30-38 55
RCA-77 and C-77
100 0.25 .10 3760 20 0.25 0.22 15-23 40
100 0.25 -1.25 6450 20 0.50 0.14 17-22 39
100 0.50 1.05 3400 20 0.25 0.23 16-29 54
100 0.50 1.25 7250 20 0.50 0.13 18-28 53
135 0.25 1.20 3100 25 0.25 0.29 21-32 54
135 0.25 1.37 5600 25 0.50 0.18 27-31 52
135 0.50 1.27 3750 25 025 0.25 20-37 61
135 0.50 1.42 6300 25 0.50 0.17 34-38 62
180 0.25 1.25 2180 30 0.25 0.43 31-43 76
180 025 -1.50 4550 050 0.25 36-41 65
180 0.50 1.30 2600 30 0.25 0.38 36-52 92
180 0.50 1.55 4850 30 0.50 0.24 4552 03
RCA-85 and C-85
100 0.25 4.75 16800 0.25 028 242 6.15
100 0.25 -3.75 25800 0.50 0.14 17-22 6.05
100 0.50 -5.00 21200 0.25 0.23 27-29 6.60
100 0.50 -5.50 46000 0.50 0.12 26-27 6.20
135 0.25 -6.80 21200 0.25 0.32 34-36 6.15
135 0.25 -4.75 24300 0.50 0.19 27-30 6.10
135 0.50 7.00 22000 0.25 0.31 38-42 6.50
135 0.50 -7.00 42500 0.50 0.16 3640 6.35
180 0.25 -7.50 16300 0.25 0.46 38-40 6.45
180 0.25 -7.00 28000 0.50 0.25 36-38 6.40
180 0.50 -7.00 14900 0.25 0.47 40-44 6.75
180 0.50 -7.50 31200 0.50 0.24 40-45 6.50
RADIO-CRAFT for JUNE, 1933



CONSIDER THESEGREAT FEATURES
Fl WAV E*R’POWER SUPPLY

FOR...AUTOMOBILES ...STEAMSHIPS ...MOTOR BOATS ...FARMS
the only unit incarporating the automatic load  delay circuit.

R M A STANDARDS f

In response to numerous requests, RAD10-CRAFT
presents below a recent report of the various
committees on standardization of the Radio Man-
ufacturers Association, Courtesy is extended to |
the RMA for this reprint.

Report of Sub-Committee on Electrolytic Ca- | |1

pacitors and Engine Compartment

Temperature
1 Purpose.

The purpose of this Committee was to deter-
mine the safe operating temperatures for elee-
trolytic eapacitors; to determine the approximate
temperatures efcountered in various positions
guitable for mounting radio receiving equipment
containing such capacitors; and to make such
recommendations as scemed desirable relative to
suech mountings. This report covers the uabove
guestions.

i1 Operating Temperature of Eleetrolytic Ca-
|

pacitors.

A. Two definite varinbles are introduced by
temperature change. The ecapacity varies di-
reectly as a function of temperature. The ex-
pected life is not so directly related, as it bears

a definite ratio to the leakage current expressed |
However, this leakage current be- |

as coulombs.
comes a function of temperature after a eritical
temperature value is reached.

B. Temperature effect upon capacity.

It has been found possible to develop elec-
trolytic capacitors capable of performance be-
tween the temperature limits of -10 degrees C,
and 82 degrees C. A decrease in capacity to
approximately 50% of that at 15 degrees C
will be observed at the lower temperature limit.
No harmful effects may be expected if the tem-
perature is still further decreased. other than a
further decrease in capacity, which ultimately
will approach zero if the temperature be dropped
sufficiently. The increase in capacity for tem-
peratures higher than 15 degrees C will not be
g0 marked. Receiver designs for cold operation
should consider this capacity variation.

C. Temperature efiect upon lealage,

Leakage current may be expected to increase
rapidly after a temperature of 85 degrees C has
been reached. The life of the capacitor will be
very short, if this leakage current is permitted
for any appreciable period of time. It, there-
fore, limits the upper operating temperature
limit to aproximately 82 degrees C or 180 de-
grees F. This temperature may be considered
as a safe maximum,

111 Engine Compartment Temperature.

The temperatures encountered may be classi-
fied with respect to their source. They reach
the receiver by means of conductor throush the
heated metal part upon which the receiver is
mounted and through the air stream surround-
ing the motor. By far the highest temperatures
gre caused by conduction through metal parts,
and care must be used to reduce the actual con-

tact area between the receiver and the motor |

block or erankcase at an absolute minimum. The
metallic path between these points and the re-
ceiver should be as long as possible. Tempera-
tures of a high order, 70 degrees C (165 degrees
F.) to 80 degrees C (175 degrees F.) have been
observed in rare cases, and from 45 degrees C
(110 degrees F) to 66 degrees C (130 degrees F. )
are generally encountered beneath the hood of a
motor car. when it is exposed to the direct sun
and there is little or no circulation of air. These
temperatures may exist for an extended periced.
It has been determined, however, that this source
of temperature rise has little or no influence
upon the operating temperature of the motor
compartment and drops the instant the motor
ijs started, owing to the air circulation. Ducts
near the upper side of the hood should com-
pletely eliminate this source of heat by con-
vection currents through these duets.

Heat from the cooling system of the car (radi-
ator) is probably the largest part of the heat
encountered while the ear is in motion. Behind
the radiator and between the fan and the motor
block the temperature rise was 30 degrees C
plus or minus 2 degreea C (50 to 55 degrees F.).
Thia test was made at 60 M.P.H. under Florida
sun and with a temperature of 30 degrees C
(86 degrees F.) ambient, after motor had reached
maximum temperature. It thus seems probable
that the maximum temperature existing under

(Continued on page 761)
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completely eliminates *B” battery replacement.
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! 32 wolt
livers up 1o 200 \olu

1co Bystems.

medinte voltage.
| or home receive

r on and of
nttery.

luste o}

POS’r\T “B" ELIMINATOR KIT A8 LISTED
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POSTAL RADIO

LIBERTY STREET

NEW YORK N ¥

RADIO
CITY'S

Annomzcing
MODEL 401 PERMITS TRIPLE TESTING WITH SINGLE METER

sz net

{eompse xrlf \nrﬂ.l
nitd smeny .
ulmlﬂ\ lml ter neauud

I.|s| 311 50

|.% to 200,000 ohms.
RADIO Cl‘rY PRODUCTS Co.

Combined voltmeter-ohmmeter-milliammeter

D:Arsonvul type moving coil meter
with an within 2%.
anble, etched panel,
.«elf—conl.xined batteriezs and test prods with
peat lachahle
5% x8%x41% Inches
DOUNLLE RANGE OHMMETER ..md CIRCUIT
TESTER (ag illustrated on the rigin

Complete

48 West Broadway

NEW Multitester

is compaet—essential to

dealer und Serviee Men. TRIPLE-RANGE OHMMETER—{rom % to
s 2,000,000 ohms. FOUR-RANG E-——
1599 VoLTMETER—_ 0.5, ~ 0-50, ' 0-250,1
net 0-750 volts. Sensitivity 1000 chms
tmk : wo kit per volt, TRIPLE-RANGE MIL-|
g - LIAMMETER—0-5. 0-50, 0-250 milli-
“List $27.50 amperes. Automautic selector switeh
prevents possible burnouts. 3|

Compact, port-l
erystalline finish.

alliguter  spring  c¢lamps.  Case,

S1195

New York,N. Y.

tests from

AUTO RADIO

There are many kinks to look for in servicing

an auto-radio receiver that do not occur in the |

senlcmg of the more conventional “home’ sets.
Of major consideration is the problem of *“noise.”
Pages upon pages have been written on the pro-
cedure to follow in locating the source of noise
in un aute. One interesting account was spilled
to the editors by our own Bertram M. Freed, of
“*Operating Notes” fame.

‘I hunted and hunted until I was sere,” he
declared. *'I made the startling. but nevertheless
unfortunate, discovery that almost every part of
the engine I tested was the source of noise. If
I shieided the distributor leads, the noise seemed
to increase from the area surrounding the coil.
Regardless of what I tried, the noise persisted.
There were only two octasions when I had no
noise: when the set was shut off, and when the
motor wius not running.

*Finally, 1 decided to finish the job the next
day, at which time I expected my spirits to rise
ufficiently to enable me to think of something
more remunerative. Besides, the wife decided
that it was high time I quit for the day. And
so I quit (will Service Men’s wives ever be-
come scientific?), not because the wife said so,
{ mind you. but because 1 thought (7) it was a
i wood idea.
“The following day I attacked the problem
with renewed Vigor. The more I tried, the less
1 accomplished, until lunch time. The owner of
the care (7) drifted in during o spell of pro-
longed expostulation, and aimlessly glided from
one side of the car to the other, commenting
on its condition, and telling me what the bus
needed to put it in shape.

“He strolled to the motor, glanced at the con-
glomeration of wires, dirt, and filth, and naively
mentioned that the motor needed a washing. 1
suggested the same thing, more to Fet a rest
than to see the thing clean.

“And when the bus arrived after a motor
washing there was ubsolutely no noise! Not
even a wee bit of noise.

“The dirt, it seemed. caused enourh leakage
to make every part of the engine noisy.”

1933

Field Coils
FOR ANY MAKE OF RADIO SPEAKER

Jobbers, Dealers and Service
Men write for our attractive
prices. Every coil we manufac-
ture is guaranteed to be made
from new BELDEN wire and an
exact duplicate of the original

Radio Service and Supply Co.

310 Dexter Avenue, Montgomery, Ala.

BRING IN NEW and DISTANT
AMERICAN
ALL DIRECTION
ANTENNA

Coast to coast reception is possible.
and louder receptlon.

Gives clearer
Gets greater distance and
volume. Made of copper. Neal and durable.
Eosily and aulekly dnstalled. Guaranteed.
PRICE NOW $1.00 PREPAID
AMERICAN RADIO HARDWARE CO.
137 Grand Street, New York. N. Y.
Agents write for exclusive terrltory

WORLD'S FAIR ISSUE JUST OUT

write for FREE eatalog todsy. Most complete line
of radio sets, servlce men's supplies. reDlacement
parts, test equinment. at lowest wholesale Drices.

ALLIED RADIO CORP.
€33 W, Jackson Blvd.

CHICAGS

75¢



This

Radio’s GREATEST

Servicing Book

The Most Complete Directory

of Radio Circuit Diagrams
published!

P s
s G
Yo Ratn

In ONE VOLUME of over 2.300 Pages

Extra Hearvy Cover—Looseleaf Bound

Buy this Big Volume on our

New

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 threc 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 volume of con-
solidated radio circuit diagrams and eomplete
radio servicing course ean be bought on a de-
ferred payment plan—and at a big saving.

It is needless to say how valuable the OFFI-
CIAL RADIO.SERVICE MANUALS have been
to members in every branch of the Radio In-
dustry, and how many thousands of each edi-
tion have been sold to manufacturers, jobbers,
denlers, Service Men and experimenters. But
we must emphasize this one fact: Service Men
now realize that they are tremendously handi-
capped without the full set of Gernsback Man-
uals. So much se, that those who have pur-
chased only one or two volumes, are NOW OR-
DERING 'THE MISSING BOOKS. They want
their files to be complete.

The complete book gives you & volume of over
2,300 pages with over 5.500 diagrams. charts
and photos. There are absolutely no pages or
illustrations or diagrams duplieated. _ There is
no radio book published today which is so mod.

Mail Coupon Today!

r—————————————_ ———— ...
| GERNSBACK PUBLICATIONS, Ine.,
96-88 Park Place, New York. N. Y,

Gentlemen

In accordance with your fipeclal Offer. I enclose
herewlth $3.00 28 first Dayment towuard the One-
Volume Ruadio Manual. Please forward it to me
promptly. Upon reeipt of the book, I shall pay
expres: company $5,00, Thirty days iater I shall
send you $3.00, and iFty da¥s after receipt of
book. 1 shall send you my Iast payment of $£3.00.

I you want to tike advantage of the Bpecial DI
1 count” of 10%. remit only $12.60 with this coupon.

l Namo e eme e

ern, up-to-the-minute, and which contains so
much useful information as is to be found in
this single volume. It is a book that will outlast
any other radio book in print. Look carefully
ot the illustration of the complete edition on
the top of pawe. It measures 9” wide, 127
long, 4% " thick.

Included in this volume is a complete radio
servicing coumse. This course covers every step
needed to learn the servicing business . . . from
starting in busines: . materials needed . . .
and how to go about servicing reeeivers and re-
PRIiring other radic equipment. This course in
{)‘jsil(r' is actually worth the price of the entire

Our new plan now enables every radio man to
get this single volume—a Complete Directory of
all Circuit Diagrams, of gver 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 ecan
make the first few ealls pay for the entire cost
of the book.

For you to wet

this book is quite simple and it
1 sent to you i

as soon as your order i3 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,

Now you e¢an get the
1931 OFFICIAL RADIO SERVICE MANUAL,
with Supplements,
1932 OFFICIAL RADIO SERVICE MANUAL,
with Supplements,
and the 1933 OFFICIAL RADIO SERVICE
MANUAL Complete
at a big saving.
THE SPECIAL NEW PRICE FOR ALL THREE
MANUALS, WITH SUPPLEMENTS, IN ONE
VOLUME, WITH HEAVY BINDER IS ONLY

$14.00

You buy this book this way-

Send $3.00 with order—

Paby sks.oo to Express Company upon receipt of
DOK .

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

2.300 Pages

0VER 3.000 Illustlgations

THIS IS THE GREATEST SINGLE
VOLUME RADIO BOOK IN PRINT TODAY

] Address

GERNSBACK PUBLICATIONS, Inc.

96-98 Park Place

New York, N. Y.
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FUNDAMENTAL PamarLes

of
Raoo

JaanY DOPLATIED

e O PNCTIONS

s ORGM, NATURE. A

L)
LOUS MARTIN, 85+

No. 2

FUNDAMENTAL PRINCIPLES
OF RADIO

Radio Simply Explained—Its Origin, Nature and Functions
By LOUiIS MARTIN

Prepared with special consideration given to young
meinbers in the radlo professlon. and those who have
gained their experience in a haphazard fashion. ‘This
radlo primer s & handy fundamental uid tor ‘“checking
up’’ end systematizing your knowledge of radjo. Re
gurdless of how much you know about the Bubject, you
should read this book.

PARTIAL CONTENTS:

Chapter I—Fundamentals of Radlo: Electriclty, Resistance.
Batteries, The Magnetic Clrcuit. The Mugnetic Fleld. In-
ductance, Condensers, A.C. Clreults, Propagation of Radig
\Waves; Chapter 1I—The 8lmble Radio Net, 8ingle, Two,
and Three-Circuit Tuners, Tnhe Batwry 8et, Vacuum
Tybes, Kleciric Sets. Loud Speukers; Chapter II—Dis-
grams, How. to Resd Them; Chapter IV-—Amateurs and
Hroadcast Stations, Talking Plctures, Telerlslon.

No,

FORMULAS and RECIPES

For the Practical Man
By S, GERNSBACK
An extremely helpful book showing ¥ou how to save
niohey by making in your own home. at a fraction of the
refuiar cost, the hundred and one preparations which you
now buy for use at home OT business
PARTIAL CONTENTS:

1. Adhesives: Glues. Cements. 2. Cleansing: Staln Re-

miovers, Lleaches. 3. Metsl Craft: Coloring, Ozxydizing,
Pleting, Polishes. 4. Paints: Colors, Stains, Vurnishes.
5. Glags-Working: Culting, Drilling, Borine. Etching,

Encraving. . \Wood-Craft: Fireproofing. Acld-proofing.
AWaterproofing, Furniture Pollshes. 7. luks: Sympathetle
Inrisible, Hectograph. 8. Photography: Developers. Emuli-
slons. Fixers. 9. Antidotes for Polsons. Hemedies for
turns and Scalds,  Disinfectants. 10, Preparation,
Manipulation. Handling. Mlxing. Tables 0f Weights and
Measures. Useful Tables.

No. 3

ELEMENTARY MATHEMATICS

for the Technlclan and Craftsman
By C. SHAINMA

This manual has becn espeelally prepared for the man
who wishes to acquire a working knowledse of the ele-
mentary princinles of mathemmatics. A complete treatment
of tho subject ia given by the author, Mr. C. Bhuinmark.
with specisl attention to the use of mathemstics in Radio
and other technical work: for these who employ jtg for-

mulas dally.

PARTIAL CONTENTS:
1-—Arithmetie: Additlon. Multiplication. Subtraction, Di-
vision, How to Use Decimals: 1I—Fractions. Percentaces.
Ratic and Proportions; III—I"owers and ltoots, iV—The
Metzic System: V—How to Messure Burfaces and Vol-

umes; VI—3uthematics for the Manual and Technicul
Crafisman; VII—Special Matliematies fer the Radio
Techniclan: VI1II—Commereia! Caleulations.  &hort-cut

Arithmetie, Interest Calculation, Discounts; IX—Welghts
and Measures; X—Useful Tables.

All our books are of uniform size, & x 9 Inches, and
contain 61 pages. The books are printed on strong paper
with stff colored covers.

PRESS GUILD INC.. 16 Murray St.. New York, N, Y,

ANY TWO BOOKS FOR 85c
ALL ‘THREE BOOKS FOR 51.25} postpaid.

Enclosed find §...... for which mall me postpald
the followlng books:
No. 2 0O

No. 1 0 No. 3 O
Single copy Bo¢ Postpald

Name .. PR —

Address

City and Stute
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RMA STANDARDS
(Continued from page 759)

driving conditions may be within 10 degrecs C
of this figure,

Temperature rise from various points on the
motor indicates that excessive heat may be ex-
pected adjacent to or in eontaet with the upper
section of the erank case. This has been ob:
served to reach temperatures as high as 110
dezrecs to 120 degrees C (220 degrees to 250
degrees F.). It is, therefore, deemed inadvisa-
ble to mount any component of the receiver in
the relatively low position.

Temperatures near the exhaust manifold. of
eourse, reach excessively high values, and no
equipment was available to measure these. In any
event, the receiver should not be mounted near
this manifold.
1V  Coneclugion.

A. Electrolytic capacitors may be operated up
to 82 degrees C or 180 degrees F. Short periods
(several minutes possibly) at higher tempera-
tures produce no permanent damage.

B. Temperature measurement shows it prae-
tieal to mount the radio receiver in the engine
compartment. Temperature rise of 30 degrees
plus or minus 5 degrees Centigrade (45 degrees
to 55 degrees F.) above ambient may be ex-
pected. Peak temperatures of high value but
short duration may be expected upon stopping
the engine with poor circulation. This might
become troublesome in southern locations.

C. It is recommended that the received be
installed upon the engine partition on the side
opposite the exhaust manifold and as high us
possible.

Report of RMA-SAE Committee on Wiring
for Installation of Aute Radio Receivers,
at Meeting held at the Book-Cadillac Ho-
tel, Detroit, January 19th, 1933

The members of the RMA Committee have not
had an epportunity to meet as yet with the SAE
Committee, and consequently, a joint report is
not available. |

However, the following recommendations will
be taken up for consideration by the Members
of this joint committee, and a report will be
submitted at the next meeting:

(1) The lead from the igrdaion coil to the
distributor breaker should be shielded. the shield-
ing to be well grounded. In the event that it
is inadvisable to shield this lead, it should not
run through the conduit or manifold with the
secondary or high tension wires. It should be
run or placed as far away from these leads as
possible in order to cut down the induced surges
as much as possible.

(2) The lead from the battery terminal to
the ammeter should be shielded and shielding
grounded at the battery and at the dash. Also
the lead from the ammeter to the ignition switch
and from the ignition switch to the coil should
be shielded and shielding grounded.

(3) The ignition switch should be entirely
enclosed in a metal container where the switch
is located in or around the dash.

(4) In all cases it is recommended that those
motors or engines which are supported by ma-
terial which is in itself an insulator or poor con-
ductor, such as rubber, springs, etc., that the
motor be bonded with a flexible copper braid or
strap at at least two places, one being the frame
of the car and the other being to the bulkhead [
or fire-wall.

(5) It is advisable wherever a dome light
is installed in the body that the antenna be kept
as far away from the dome light as is allowable
with a minimum of 4" due to shunting effect
which is present wherever the antenna is too
close to the dome light or dome light leads.

(6) The dome light should be so constructed
wherever possible as to entirely be enclosed in
metal at the back and for best experience it
should have a shielded wire leading from the
dome light down to its switech with a wire also
shielded from there to the ammeter as this wire
is the closest one to the antenna and nas it is
also connected to a source of interference, it is
important that the antenna be kept as far away
from these dome lights and dome light lead wires
as possible, and that its interference effect be
even further minimized by shielding it, the shield-
ing could be used as a ground return cireuit for
the dome light. However, it is advisable to
ground the shield to the body at the nearest
point possible as well as at at least one other
place beside the other end or ammeter side. ]i

{Continued on following page)
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7% ECONOMY

The ECONOMY EIGHT is well
named! It is simple in design;
ecasy to build—and you can_ now
buy the Complete Kit of Parts
from WHOLESALE RADIO SERYV-
ICE CO. for only $13.75!

What u radio this is! It has everything!
Great Tone Quality, Sharp Tuning and
Hizh Sensitivity! Here is a new receiver
which uses the latest tubes in improved
ci{}:uits. Write for details of this GREAT
BUY!

& 1&23‘

FREE

eatalog No. 54 of 10.000
Rudio Bargains now ready,
The coupon brings itf

WHOLESALE RADIO SERVICE CO.,
100 SIXTH AVE:, NEw YORK.N.Y.
- Gentlemen: Dept, C-63

| " Gend me details of the “ECONOMY-8";
{ also Catalog Ne. 54.

]

1 Name seemeoioe .
: Address ..ceemn

t Town..........

Voltage and

Resistance Measurements

95% of radio-set troubles can be lo-

and accurately with the

SHALLCROSS

No. 681
Quick-Change
Volt-Ohmmeter

10 - 100 - 500 - 1000 volts
I obm to 3 megohms

cated quickly

This instrument is
very easy to build.
The important parts
required are a 1l-milliampere meter
zrsu]i. the SHALLCROSS Resistor Kit No.

Send 6¢c in stamps for Bulletin 68{-P, describing
the service man's most useful test instrument.

Shalleross Mig.Compang |

ELECTRICAL SPECIALTIES
Rl 703 PAARE R avENUE L

B~ o
>

.Qi. Py

UNIVERS A

Protected Diaphragm Type
1933 MODEL “X"

Here in mierophane value without precedent!
lel. rotecisd diaphesdm

A brand new. 1933 mod
type. Z-butlon mi-rophOnec. listing at only
$10,00¢ Execods #very reasonnble require.
meat for Quallty performance.

UNIVERSAL MICROPHONE Co.hl.lsd.‘

424 warren Lane, Inglewood, Caiif.,

7561



(7) In the event a spark coil and switch |
SEI‘ VICE“’EN. « loval o integral and mourl;lt(et;1 up‘;n tchoe‘ ;ar:;h s:rl ‘i:n ‘t]ll;ee Tlle lat(‘s‘ 8ddiii0n
driver’s compartment, it is advisable to use

THE STAJEBTI:It)l;}eAtE‘YH;}ER PLUG | shielded secondary ignition cable for the sec- ‘0 ‘h‘n BADIO-CR“FT

Last month we announced the seven prong amalyzer | | ONdary Jead from the coil to the distributor head.
plu :nh tha 59 bu_;-_ Tl'l”s MONTH SOECCEITESE The shielding on this lead should be grounded at L -' S -
the Taec ol the e cmall oo prong saver AT, 287, | | the Boint where it gocs through the bulkhead | M A DI I SOFiQs=
6A7, 6B7, ew.b.wn.: g:. 59 b;iax tha only I:;hedium hased or fire-wall and if possible at each end.
seven probg tube and the ¢ in& to use the new amall g R a
seven pin base, this new ;Iu’:?s bef:lnl u;ol:tedl-'luuwndnrd. (8) In the event the ra'd:o set is moun?ed mn
_ The storm of new tubes has blown over. Now ix the the motor compartment adjacent to the coil, the
llll:: mdmt:dgmu; s0ur eauibment with thix atandard above recommendation is suggested also. |
the et i inud new associnte adapters which fit into (9) It is recommended that the coil itself be | =

the clonest of the closely shiclded sockets.

EQUIP YOUR ANALYZER WITH THIS
PLqUG AND BRING IT_ ULP A

W

-

placed as close to the distributor as possible and
TO DATVE. as far away from the bulkhead or fire-wall as
DIAGRAMS ANO {RECTIONS SENT P L .
FREE WITH Atr ORDERS. permissible in so far as the magnetic field set-up
SOTWLEA New Small Sire Seven Promg | | BY the coil’s flux, many times is the ecause of
Na-Ald Latch Lock Analyser Plug with Twin considerable interference.

C. G. Handle and five feet of EIGRT wire
cable attached.

90TWLA POTWLCA usdeseribed) Lisorice.$5.50 | | REPORT OF RMA SUB.COMMITTEE ON

43!

=T
% N0 CRAFT LIBRARY Ny i

o ‘4'; v w6 2

SOTWL Same without eabile Lin o oso | ANTENNAS “
m m P ke sy o i Detroit, Mich., January 19th, 1933 r"
SUDSA 976DSA (jeUSELimo he plusifor BV Shole wckete At the time this Committee was appointed, the |
::k:7l5h|:§;1|7n;sl:r i:h: ;‘?n:l‘;ml-:r::"t:“;: probl'em assigned to it, was to determi'ne com- ‘s
these four new SMALL SIZED associnte mercial means of standard and production tests

adspters. 974DSA, 975DSA. 976DSA of automobile antennas during the process of
s0d 9TTDSA haves

REPLACE ;;:::‘;:;;:Li("’-;h' mnnufacturing‘

— P ;

SOCKETS WITH THESE LATEST Comiplete, reports have not been received from
;@, ‘@' CCL IS D the Members of this Committee, but the follow-

R

of Servicing

458 repiacrs sockets requlrlng a 1 3/16 5 . ¥ L ‘
,mnelr;-olv .-";.:ﬁ 1'9,‘5?"..‘3..-"5“: hale ng suggestions have been received, which will be

ISR

s ™ Ellomant crewita comnwon—shl | | covered in further detafl in = later report. Radio Receivers ‘
:‘,2;':, ;memed—h-- ald LGS (1) A test should be made for eapacity of {
rice. F s : !

By S M) eogbets) T otiee 112 the antenna. This is mainly a design test, as by Chifard E. Denton o
i',.;'/".,;.":Eﬂ;:':'fr;."dm'nm‘n'gx + after A definite antenna is once specified, the i 4
and b prong tubes. Liast Drice. f 'sﬁ capacity would vary only a small amount. The
it f matchie theRds cbuirechun s recommended minimum capacity for cars with
Haa seven contaets ol i rigid tops is 200 to 400 micro-microfarads, and

. 477€ snme as 477 but matches the : . !
asée. " $ .60 for cars with demountable tops, 100 micro-mi-

457 receives the 47 Epron

¢ pentode i ;
At ST~ and the 30 Toprang pentode. Cathods crofarads. This test would normally be made
uy -are of BY_isolnted from the actech-crid of with a portable capacity bridge.
the «7. Hua cight contacts

(2) A test should be mrde for resistance of
the antenna. Due to the fact that in the man- —ANOTHER VALUABLE BOOK FOR

Composite 5-7 socket. List price.....
4ASTE same a8 457 but has "E” moun

S$67 recciven all 5. 6 nnd small 7 pro ufacture of a car, this in bab!

contsete. Composlte ST sucket. 20D wili probably vary over

SETE snme so 567 bus hay “E- mounting, ll,i;‘t €0 considerable limits, if a very close inspection is SERVICE MEN

437K for the 50 mediutn based T-pin tube. List. - — Rl . .

437 receires the smoll based Topin tubes. - List. .38 not maintained, it is desirable to make this a | ¢ e difficult problems which Service Men face

43TEA for all amall based 7-pin tubes. List 40 1_00%.pr0duch°n test, as this will, at the same | {oday when repalring recclvers, the greatest is that

i e I O L : 3 | | time indicate any grounds in the antenna sys- | of replucing proper resistance  valees: to eiit

six«contnet pocket wit! = IR = L . 3 A

425 fve-contact socket with 11922 ... Z2 || Fore e oy teat should, of course, be made be. | TUb task becomer even more didicnit when the

424 fourcontact socket with 1 19/33° mre. .2s fore the top cover is attached to the car, in order ers of many stondurd sets do mot pass this [n.
HERE'S THE QUICKEST LowEsT that any defects found can be readily remedied formation on to Service Men. )
COST METUR AaliERR | at & minimum of expense. A 500-volt meg®er | In tnis mew book, 'RESISTANCE MEASURE

@ ™~ W) 9650w Ennbies ny anulvier which ean is sugRgested. MENTS."" ‘radio men will fil the fnformation
test 24 eireuits 1o test all the new 6 pronk (3) It is possible to combine both the ca- | needed to quickly place a recciver im normal

tube circuite. 9ESDW List Frice,..$2,50 1
PESDSW Snme with locking stud,  Lim 2 ] ; ; operating condition. This book cuts in haif, “the
9650w Priee i “$2.5p [ | Pacity and resistance test mentioned above into | flhun usunlly requlred to mlfust the average get,

TSOW Enabler any amalyier which oo a single test, which \w.:uld indicate the resistance | Suflicient space has been devoted to the elementary

® it B cipin e o e 7 poga'ds | | of the antenna at radio frequency. A suggested l"‘olll:ellmst and the theoty of electricity as it is
2 ! ; circuit for this radio freguency test will b applied  to resiztance mensurcments =0 that the

%-qg;r“sqosw Same with locking study L €q 2 ® | Service Man will nave n comprebensive iden as to

ﬁ y

submitted in the next report.
STSDWA For anslysing the new amnll I ok th bp o . A how to overcome this problem.
973DW 7 prone tube ircuite. Lint price. $3.00 nasm 43 the members of various organi- | pijow You will find a partinl list of the cop-
FTSDSWA Same with lucking stud 3.00 »ations from whom communications have been tents which will appear in this mew book . |
= TREAT vq_t:‘l.aso‘ugxﬂizli‘ri! To received on antennas, have desired to mnke fur- prepured by one of radie’s foremost service woit-
£~ 5 £16% 15, 9PL Outpus Meter Adubter contactathe | | tHEF comment on the points covered in Section ©f% Ciifford E. Denton.
i ""1'."‘”"‘";'?'3.'.2'?.,3..‘127" ':'3?'\:.'.'?.'.‘:'{2 VI. of the Minutes of our Meeting of Septem- Partial
eeuln
n small or rep: ber 18, 1932, a further report of this Com- artial Contents of

w i d J with
new close fitting shirlded erﬂlb‘e" sauipped with & POINT-TO-POINT RESISTANCE MEASUREMENTS

serviceable 5 foot lende  MaY alvo be used for connecting i TR N =
jckups. microphones. phones. extra aPtakers. tone mittee will include comments on these items if r & 3
. tontrols. voltmetera et ®PL List Price..... 8 .50 it is the desire of the Members present. CAIARIER 1_’-ﬁmﬂnlxﬂ'ﬁ,’.ﬂ?na.n.“{}:{’pf&f'“: o‘; ‘}:
GET-THIS ADAPTER TO MODERNIZE YOUR TUBE Tt (s easuain eIt S of Servic-
CysonvL Ui : ‘e | CHAPTER 2—Rusie Principles
9SOXYL  Universal Tube Check: Report of Sub-Committee on Automobile CHAPTER 3—3ethods of K!sil.smm'e -

Adenter terta over 80 NEW
. Ne =

Radio Standardization as Outlined in Sec- CHAPTER {—Reslstors in Radlo Recelvers and Am-

tions One B-C and Two A-B, of the RMA plltlers,
. CHAPTER 5—Point to Polnt Resistance Medsurement
Meeting of July 28, (932 in Typieal Radio Set using Ohmmeter.
The reneral opinion concerning the mounting | CHAPTER 6—Resistance Measurements using  Modern
» tehthe»‘b:mll':ud:l;‘t.crn:mf(]g:’um::mt loeations and associated dimensions allocated by | CHAPTER 7—Routine Testing where Clreult Diagram
base of the 950X VL. 9548GL UY top--UX the motor ear manufacturers for the installa- Is Available snd where Resistances are
bottamogwith|C. Gllesd | Eisfilgtce. 3128 tion of automobile radio is that they cannot be Inowe
beo. 247 and 27 in the 24 $ L
el e e R i e b vedbed byr:nlnr g5 | | definitely established at this time on account of | CHAPTER S=houine Testing gvlicre Clecult, Diagram
975.AB7 Small 7 tube checker ndapter. Lint $1.00 4 ; : s Not Avallable und where Resistances
'MAME-YOUR-OWN'' ADAPTERS the rapid changes of design at this stage of Are Unknown.
For 1hoss who 10 wes tube base rections for maklng thelr own the industry. Conscquently each manufacturer | CHAPTER S—The Relation of Voltage Testing Methods
adaptera we have svnilable the following tube-bares and 10D socket will have to work t his ts i to Reslstance Measurement.
sections; out M& own Arungements in | opuprER 10— APPENDIX, Reslstance Gharts ete
398 Spront behuc il 4FFILEUASID ok | | order to have the most practical installation ' Lo
S btol ronel e 10 438 ¢ hole socker won 25 available for each particular body and chassis 64 PAGES — 6x9 INCHES
307a Bralf F1ulebine. 10 437A BT sackevion.. 35 ’ design. Therefore, we would recommend that OVER 100 ILLUSTRATIONS
1 you L TR .'&’:f::";n'«':':iﬁ::‘: ";"u-:‘ ﬁcnl‘:og"‘;'hm the suggestions as outlined by the RMA Commit- |
:‘;7::.'.'\'.3 '.'.'.E.:u'.’.': {n';:-dch...... ne theec .which come campiete tee remain on record until more definite and . ,
rew ut: N : :
;;4u":°|,’:‘oni;,:m:f‘mn "2& S17B 7 prong phix section 28 l permanent dimensions can be established by the Mail COUDon Today.
5388 5 pronc plur section 25¢ 93 TBA Smell 7 plug section 25¢ RMA and SAE. ——
9388 6 prong plyg section 25 | e e e e s o e . e, o _— —
wing all k
31‘:::‘::(’:-’;::;?Izgn!nn::lt:f:."goll“l%v‘ms.’:‘t:. ' GERNSBACK PUBLICATIONS, Ine. RC-633
(€0 1 dime for the nfésm#am? Data Sneets s:'oev; | 96.98 Park Place, New York, N. Y.
ng diagrams of over difterent adapters for Enclosed you will find my remittance of Fifty Cents
e ST Mg e S | it st he” one G 57 BB T 22
s, " 3 chechers, set an. . . 5 apy o - N o
ere. ete, dreCUOnS Tor mbdsrainnE obsslote et See the July issue of Radio || HSranGE Wi Som Rl by Dentog, | T ME
analyz new tube-prong connections, ete. I .
Ash 1 ti how & 2s "
ey ShArLTTRr SRRt teat the 23 ano 30 ve Craft for complete construc- || _
Servicemen's Discount ... ........ 8% 1 2 Name ... A — o= =
On crders amounting to $10.00 List. . 40% tion details of an automotive
ALDEN PRODUCTS CO. " A e e e e
m Dept. R-6 715 Center St. receiver.
BROCKTON, MASS.
[ 4] [ /IES—— - State.
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BOYS' THROW YOUR VOIGE B%ﬂw!‘mﬁﬁmﬂ,!g%"ﬂo'- RADIO RECEIVING SET

Prices 'Enn! the con.

Into a trunk, under the bed or it Sasaball

7 ? anywhere. Lots of fun fooling S0c E"’..L" it e,
% teacher, policeman or friends, $100 igsss L hol
4 RADIO BETS"

Expresz | pennive wna Betas; o lﬂ"].:"uil. hwhu:h ;:uudb.

purchased for a mare Irl 0. ow to £
w;ln ﬁ;id . :nl.dn'g?:"p.; =3 L oniye short-wave nm.v'sr for bringing in foreirn etations,
?;“: B;'olv:r n"x’:ce i police calls. shipe 88 ses, sts.  @NLY V5¢. postpaid.

:‘1::.'.'.::“&1... lsn.EN'r DEFENDER
Used by po-
lce officers, de-
tectives.sherifls,
night watch-
méen and othera
as a means of
pelf-protection.

a little instrument, fits in the
mouth out of mght, used with
above fgrlPud Eallli etc. Anyone can uae it. ouy

Never faits, -page course on Ven= bl
Mloqulsn:'and the Ventrilo. AII for 10¢ postpald. NLHES C"':d"' bgs“;c;‘n Blank

BOY AMATEUR ELECTRICIAN 10c E-‘-ﬁi“’mmg;;;- 160K S DERFUC

The HOW and WHY of electricity fully told ln simple effectlve.
Iangusge (hat any boy can understand. Scores of plans and |NSTHU M ENJ Easf'ly fits the
instructions for making—dry batterles, dynnmos. eleﬂrln : and, the fin-
motors. telegraph spparatus, telephones, electrio lights J_ Orontast thing yot. N gers belng grasped in the lour T holes. Very
elociris door bels, alarms, electrlo eneind, rheostat, mall - 1] s =g, e fy duleficd | gors beln grasmed 1o, ade of alumi-
Box alarm, eloctro-magnets. FREIALC m&‘."“dﬁf}‘ Bash, o oira: o sa woll 3a very uneful. | UM they are Very ¥lghz. welghing less
. ;ll:dc:h,on okl e remt Teveroer, ato.s oto- Tells all 3 Tt .“1.“ g "‘Z;""'“ o "’”“"S.:“'m'“p. AL U3 |n:any Smounces Handy p°°k‘|",‘m5é’*’
3 boutchel.nu'lnnl.-ulioelnﬁrlcil, Bcnets and Tasgnedan, A 18 also an Opera Glax, & Staseceope, B Sy Lo8 rocops | 2lWaYA ready  for lnstant usc.
duereraand amilitor,clgiomtatls ndclon;sistoes oty Gl Telencor: o Com o o worth Al sho cost to locnts | 25¢ oach, 2 for i5c postpald. Ciialey 10c-
f e n‘:’:‘“&llﬁﬂ:h"cwm‘“neu: lnctrolysis, elchmP\nmg' even of mm .{:"ﬂf '““‘" S0 r"m' fat “‘dufl‘f“ e Wh‘ ,z:h“:t
ectratyping, how to build & ndm {or 8 faw cents, te. great- .naed  one. B ing ft. Scot bY m
pages. 100 Hiustrations. 10c p 5 o515 J1d. JOHNSON SMITH & & \ SMITH & GO.,Dept. 846, Racine, Wis Racing.wis.

|
po
BIG ENTERTAINER Electric Telegraph Set 15¢
Here ycn: are boYs!l Albpclin?‘t: l.-li:‘tnc ul;-
180 Jokes and Riddles. 34 |sraphsatof yourown for 15l ' Lotn 88 08 s C00r y
D78 Magio Tricks, 54 Pariar Games. |16, 50, o 52 e il
L - 4 . 0 t ay or

50 Money-making Secrets, 10 |receiving. "No trouble at nll w

y Readings. 3 Monologues. g{:e:lbuvﬂthlhoum:fi:atvu{hom

4 Fairy Tales, 21 Purzlen and |Qpeato on any ot d’:,d\
Problemas. 5 Comio Recitationa. 4,3“7,‘:3';,3'.',5{‘.‘?5.51?.,'1“. L
Cut-outacor Checkers and Chess, Dominoes, Fox and Geese, 9 Men |where. With thia outfit vou ////-‘
Morris, Spanish Prison Puszle, Gameof Anagrams, etc. AIIforlScpostpand. can loarn to trausmit and g=—ood

Roa! Telephone. Works lndoors or Outdoors
Liough this I8 merely & very clever toy, it is quite

lo for short distanchs &8 the most eiaborate

3‘"'" made and it ia much lens liable to get out of
of to need adjustment: in fact it eannot be ren-
inecient unless roughly handled. No troublesome

dor
(b-nmy. ne intficats b Can put to

recsivo messages by the
ONL' 100 Morse International Code, .‘, ptaotioal undlmru one Foom _t:pnnmherd nr“:x-n
around corners, ota.
i i IO g’ryr#ha? =54 B TheBoy | Hisemieansis sad ressive the woles .,.rf..u,f"m..h”.:‘.
= ".’&‘."T&:&.‘:L’.‘."ﬁﬁﬁ:’:' / = Electriclan | it » coally practical talring u"Dhnl\!‘n’ 1" conale
messuring 4adinchea. 7/ 10¢ Pr:c': “x:l‘hlzn;-_'.:num:mn cord and & luunguau.

Add 100 for 64 WONDERFUL X- RAY TUBE
uazsl beolly gl A wonderful Bitle instru-
iall;

PLAY PIANO H‘;:::":'.. ey
INONEHOUR 3 i P St

. bl 77/ [ tor boys. Telln how
With this new VAMPINO % A / to ke batteries,
Flghlmg Roosiers > BOARD. Natescher nonded, null 4. d¥names. motors. ra: © U you can see what
With vory Ly yrbrisingly ol “a”"ﬁ“ over Lt A apparently the booes of
Lo O GOOD LUCK RING [ Dunohkcri. ) mp |15c Vehte electric ‘1- f“‘“ fngers; the lead in a lead pencil, tho
ety ey ‘b meoad m.-hh Yery “'“l"dn '"“l"l “d bm':‘louund. of wonga, ) m—- o 106, toils, Slectrie rior opening io a pipe stem, and many
vor

F'l.:";é'ﬂ the ';veol“luu;-:ﬁn*'- ,;:i,',,,_“‘ nh o g g l;;: Jox lm-“r -1 B gioce. PRICE 10¢ I‘Dd.l o!.hersimuul.l_lquom p",;,],nc 3'.,,23.
Budkes amwerant B ia S Ayl | CR AL RADIO RECEIVER 1.00 Exploding Malche

gide itk e Forthers. Palr R o p g maiches
¥0e" 3 pre. T3 poripald: i L 1he Pestastd | ~ s 7 Bay what you will about.l ’yvﬂn’w‘d,u e e Ve

LEARN To 1 = ,—_~_€._ Electrical and Battery Seta, n Fou-wil They deonein
‘ VSTAL set has ihem all | Ld with s Joud bang when it.
HYPNOT'ZE T CRYST. get has them

matched Lo & box. PRICE lm

oy beat for Bimplicity and clear- 10 bar boxe 3 boxes 28¢e of 756
b "{hl}'“r;mf!- ] i) ness of tone. 'Thers is abso- C ¥ dox. boxes. Not mailable,
.‘"u Brratier bod ivall | y lutely no nolse and np distor- iiioped by Express oniy.
produce eleo, bow ko awaken y : tlon—no batterles to buy—no

ITCHING Powder

“This {# ancthar good p
af th -lntcnn.dh-
iture of your ﬂcdm

bect, how to bypootis tubes 10 Wear out—no main~
als wnance expense whatsocver, |
Cost, Dothing to operate and

will lnst indefinitely, Recep-

G, 3 1 tlon 1s loud nnd ciear. This| gresang ;

ln onen 40 u 0 rneuud Muke md neuy 'g' e e gl t.hn' {:xnuf!”-.a 'uhln All

nﬂln‘rlhnm o friends. ohurch &g l e p..n.,l.(, ra, 8 Canoe. { €0 the most expsusive C Het you {‘L. rnluu; isto dcpo-\t alit-

[+ s 130 sk 3 for 40c: 12 o del” Raiivosd, @ Teles i an buy, . Has & receiving redius of g oy on & s
' RpEsor § Aleo cbiaiabls i phnn- Boomerang, Tele| [l % gver 25 miles, of undor favorable son- » ekt hunr'd the powdu

.“-:; r::d;:'z;“:"glg ndn-“:r';-::-: f{unh Instrument, Bo X ditlomﬁl;ﬂ to 10 m“llu‘-hh?:‘r;-:::cﬁ c._,, b, ,.n vb do the

£5ing Glasa for use with Midess Bible V3¢ ' Machlna, he s rest. 'l‘b ¢ is & ¥ig then soma

" foagpe: ! .1. %.‘1 = - slach aryal, N‘;{. F; ors 1 .tllldtomom N.IchoxE)box-
otof . g results. " e
SERPENT'S EGGS ater Wheel, Paddia Raft. s pic -rldSkl,.. "‘.,,‘ﬂ‘.';-“,, d s K [ Dtlver,on v} 9 i or 486 o 780 per dozen

e s/=% ISssety 57h e Ao oy m.ﬂ&“.‘ﬂo..'}"’ PRICE 299 ald. __jshason Smifh & Co., Capt; 945, (RN < ANARCH.ST BOMBS

with b. b
m,- mne sach one T T bool: AIR PISTOLS I Opa of these ginss vialy

Tells how to make chemical toys, mlectrical s rop) o & roem full of
{tore, galvenie toye. nauhuh_-.u toys. Jnet what you'vs . peopla will £ause P con-
trye, chrdboard to) boste, {raps, 00 | @) ted. A ! sternation than e limburger
iiustrations. Prle- B¢ _Bedtp: [ beeos, The amell entirely

T MAGNETIEM. B0 Bovel ant 4 i disappears In @ abort tims.

-

ur-u § inanae;
Price par hnl 10c postBaid. 3 tor 259,

o ox, 3 Boxes
v €. 7Sc_psr dox.
STAGE vgl:gabgﬂ(l:a r -Io:uu. B'or -30, 0 D.a
e8e ] & os§ oxes.

MONEY ft 18 easy fof spinaing o need! i and bt B ol of = by Express. Not Propaid.

each person | T asnetls billised balls, many othef | 8ot T T DTt I frablo: all metal | | N G POWD ER
t limite stunte.  Aleo jareresting information cbout e’-‘ ‘a-tur‘-r‘m.m Stocks. Front

trieity. ete. 1 -h v kh- l'bou( m Ounces, Bettez - s very gmafl emount of

ot Gt} &rndu on tho back of yous

nd blow It into the aiz,
-nd watch them aneese without
kpowing Lhe eceason why. It is
wmoet Aok to bear thelr re-
merks, ss they héver suspect
the real source, but think they

|BO°K ON BOATS. liow to build Fowiad.
lnllml boate, Everything pertaining to

$LSO
plain t€7ma 80 nyone can und
ted. .

PRICES- Slncla g‘llmt Phlcl
100-Shot Repeating § Pistoly o

IBIG STEAM ENGINE.

prop
tima and peellng off & xenuum bl

ﬁ' E NEW POWERFUL MODEL JUST OUT Bnd snessing you yourseld wil
of two from the oulmde of the rolla e eretyvim page abied 4 lib_omh-vml the Uime of your lifs.
O o eRoct Excated sl D8 10UNA 0. |baok chook MILEY money;mibing deee root ) Add 10c for postage B ,.a.'r:".:. ey phaem ot b1}
beali tnes con ke, Guind, Duisay LM EAIUELE 9 ‘- € and packi S B & S s
- oF ealesl o
::“ "gﬁ lhol:lal:d pol';'nnls '“mm liombiin eysre timay lo-:m;n:n:. and pac mg |Pl|c‘E| < 15¢ p-r‘ﬂﬂo.lo?f g‘hln{o:dsy
e 12% CARD 'nllcus and sieight ol band. The world's_ bigeest value in mechanical !Eloll- ol Prepay ”74 auu 'atalag I
TEL'. YOUR OWN FO RThU N E mmm} by o‘,‘.:%':.,:dd,::: ‘:,'\: u,l:“kh g ;::,': i‘:‘x :rca:tli’u ;;esam -l;nz:me(,i mauunr(l_’x);l
With the aid of this dream { card tricks used by profemicnal 3 81K ¥ inches in dinmetor
ook and  fartune toller. Tambiers. . Pri 2 4 inches in eircumiference) for ONLY 25 cents.| MOi I 0 RINGS

You should see it run, too. Jt's 1 revelation to
see the fly wheel apin around at a great rate
a4 soon as you “‘get steam up.” Just light up,
6l the boiler with water, and in n few minutes
the engine is running at top speed. Now
model juat out, runs on alcohol or canned heat|
—MORE POWER. Has fly wheol for run-|
ning small mechanical toya.

Lots of harmless {un and
amusement 'urin thesa
nnn hinde Y atinoid
fins - phﬂ-
nmn), with wozd| on
snameloid, sa Llluﬂuhd
Price 25¢. #8.[Postpaid,

T 250 Taews
L]

AT e
ety Of resms
b dictionary of drenne|1 O

reot interpretationa. with
luoky nymbers. fortunate
days, orlclu

ey,
Prh:c Loc . pd.

FORTUNE TELLING BY CARDS b e 29 V& Kot Fully Tested—Guaranteed 1o Run

64 pago book tells bow, 1 " Frice10a. 3ter 2!
.lc and .::fy c:r‘\;. hg"n. .dh l:““I“‘ N ;ﬁﬁ:"; —— 14 i foolprool. harmiess, fully tested and Susrantend
Qe out. Everything explained in ply- h, lmnn, m ere. writien tn simple lan- to run. A scientific toy that illusteates the principle
agusge. 10 postpa susce 50 uI' e e 25¢ postbad, : of the sieam turbine. Runs for hours on one flling

= of water. Every boy ehould have one. Wondeefully| (RN " fhat o ohild gm
W58 JOHNSON SMITH & CO., o050t %5

'orm them. Pmlu:i'v
CATALOG

wel) made—splendid value for the money. R e vt R
ONLY 2Sc, with 10¢ citrza for postsge and] eny sddreas for enty
packing. Easily worth double. Elsctrie modsl of 10¢. 3 copiss for
Eanion with cioth binding zu. Binss. same Fngine ales asailedls. Frice 85e. postooe 10 axira.| ,235 gentpsld.

He &Ind n oxistence. Nearly BO

the nawent : periias. Tevoce; tusber atamoes ADDRESS ORDERS S FOR ALL GOODS ON THIS PAGE TO

RN S HiT 1 end k books, & L] In saeds and plsnts, efc., Un-
i B B R RS JOHNSON SMITH & CO. "5 Racine,Wis.
LS A
o s et el e B Sy ot .
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Radioaft FREE

BOOKLET
SERVICE

READERS' BUREAU

On this page are listed manufacturers' catalogs
and booklets, chosen because they are of in-
terest to readers of RADIO-CRAFT. You can
obtain copies FREE by using the coupon below.

101. WesTeRN ELECTRIO TUBES. A want long-

felt among amateurs in radio telephony is filled
by a eatalogue just issued by the Western Elec-
tric Company. The cuatalogue covers types of
vacuum tubes produced by this manufacturer for
use only by lieensed amateurs in radio telephone
transmitting equipments. In all, 27 tubes are
deseribed, running from the smallest or so-called
“peanut” tube to the 276A, which has a maxi-
mum plate dissipation of 100 watts.
. Two pages in the catalogue are devoted to the
information on each tube. The information con-
sists of a statement of the uses of the tubes, a
table of electrical characteristics: a line drawing
showing the shape of the tube, its internal struc-
ture and its outside dimensions: a diagram in-
dicating where the various leads appear in the
base prongs or other conncetions and the code
numbers of the sockets with which the tube
may be used. In short, all data required by the
amateur for designing his radio tclephone cir.
cuits equipment are presented.

5. CLAROSTAT ConTROL HANDBOOK. A large
32-page book containing detailed specifications
of volume controls, attenuators, constant-im-
pedance controls, phonograph pickup faders, tone
controls, line ballasts, rheostats, potentiometers
and fixed resistors of various kinds, together
with valuable circuit-design data. Contains many
diagrams and charts, and a guide of replace-
ment volume and tone controls for many com-
mercial receivers. Clarostat Manufacturing Com-
paeny, Ine.

6. MEASURING RESISTANCE BY THE DEFLECTION
METII0D. The conventional method for the meas-
urement of resistance involves the use of the
Wheatstone bridge, a costly piece of apparatus,
However, there are other methods which provide
a fair degree of accuracy, enough for ull prae-
tical purposes. The least expensive is the de-
flection method, which makes use of popularly
priced milliammeters and fixed resistors. This
bulletin describes the method completely, and
should be very useful to Service Men and ex-
Derimenters  with limited meter equipment.
Shalleross Manufacturing Company.

11. SUPREME INSTRUMENTS. Contains lengthy
descriptions of the Supreme service instruments,
including the AAAl Diagnometer, which is five
instruments in one, the model 90 analyzer. the
model 40 tube tester and the models 60 and 70
oscillators. Interesting to the Service Man be-
cause it tells how his work is facilitated hy
ingeniously-designed test equipment that indi-
cates the condition of an entire set in a few
minutes. New test apparatus to take care of
the new tubes is also described. Supreme In-
strument Corporation.

19. A BapmisM oF FIRE. Centralab fixed re-
sistors are made by forcing a carefully calibrated
Tesistance material through a plastic ceramic
material, and then baking both under terrific
heat. This booklet describes the manufacturing

I RADIO-CRAFT 5-101
Readers Bureau
96-98 Park Place, New York, N. Y.

Please send me free of charge the fol-
lowing booklets indicated by numbers
in the published list above:

I —

Name ...

Address ...

(Please check the following)

am

(1) 1 Service Man (2) [J Experimenter
{3) [] Dealer (4) 3 Jobber
(5) (] Radio Engineer
(6% [0 Licenseed Amateur
{7) O Professional or Amateur Set
Builder
This coupon will not be honored unless you
check off your classification above.

|
|
|
|
|
|
i
|
|
|
|
I city ...
|
|
|
|
|
|
|
|
L

-,

T = |

- i

Process in detail, and lists the advantages
claimed for fixed resistors of this type. It is
interestingly written and jllustrated, and makes
good reading. Central Radio Laboratories, Inc.

21. READRITE RaDIO INSTRUMENTS. This six-
teen-page pamphlet contains some valuable hints
on the testing of electrolytic condensers, as well
as deseriptions of the full line of popular-priced
Readrite instruments. Worth having. Readrite
Meter Works. —.

22. How To TrsST PENTODES. This is a reprint
of an article of the same name that appeared in
the September, 1931, number of RaD10-CRAFT,
accompanied by descriptive matter on the
adapters specified for the purpose. 1f you missed
the original article study the reprint; it contains
much useful data for owners of testers or
analyzers not already equipped to test pentodes.
Alden Munufacturing Company.

76. THE Coast10-CoasT “BROADCAST.* The
"Broadcast” is the Fall 1932 edition of a 100-
page mail order catalog that is a veritable en-
cyclopedia.
from soldering lugs to complete 100-watt publie
address amplifiers. Every article is well illus-
trated and described for the benefit of radio
dealers and Service Men, for whom the volume
is specifically intended.

A large amount of space is also given to re-
placement power trunsformers, condensers and
resistors for ordinary service work. This catalog
is well prepared and is worth saving. Coaat-to-
Coast Radio Corporation.

81. I R. C. REsisTor CATALOG. This sixteen-
page catalog describes a very complete line of
fixed resistors for radio purposes, It includes
full performance characteristics, so that a Serv-
ice Man or an experimenter with a particuiar
requirement in mind can select exactly the right
unit for his purpose. A section in the hack
contains valuable data on the conversion of
millinmmeters into ohmmeters and voltmeters,
and on the extension of voltmeter and ammeter
ranges.  This catalog is well worth saving.
International Resistance Cowmpany.

94. ELECTRAD Propucts. The newest and
latest catalog of FElectrad products contains
twelve pages and lists many types of fixed and
varinble resistors and five different kinds of
amplifiers for public address purposes. The

Its listings are very varied, and run |

| service,

popular Truvolt resistors have been improved |

by the addition of insulating shields and heat
radiating covers, and a number of new sizes have
been added to the line.
tains some valuable data on the application of
resistors to fadio receivers, transmitters, ampli-
fiers and sound systems, and suggestions on how
to compute the value of resistors., A handy and
uscful catalog. Electrad, Ine.

96. Tose FILTERIZER sND CONDENSERS. The
Tobe Deutschmann company is now catering to
the Service Man with an extensive line of flter,
by-pass and line condensers and
eliminaters. Their latest catalog. describing the
complete line, has just come off the press. A
full page is given to the new “Filterizer' noise
eliminating antenna system. an item of par-
ticular interest to Service Men because of the
money-making  opportunities it offers. Tobe
Deutschmann Corporation.

97. Apco Tume BULLETIN. A  descriptive
foider giving full technicul characteristics on the
eomblete line of Arco radio receiving and
mitting tubes, photo-electric cells, television
lamps, hot and cold cathode tubes, cathode ray
tubes, rectifiers and charger bulbs. This can be
Posted for easy reference. Arco Tube Company.

98. How 10 Usk Noise REDUCING ANTENNA
SYSTEM ON BROADCAST W AVES AND SHORT WAVES
is the title of the latest booklet on this important
subject. In addition to covering the theory, the
practieal application of the various noise-reduc-
ing systems available for broadeast and short
wave use, is deseribed also. Lynch Mfyg. Co.

99. AMPERITE CHART. Service Men will find
this ehart very valuable, as it shows the correct
Amperite line voltage regulator to use with any
of several hundred different broadeast receivers.
An accompanying pamphiet explains how over-
loaded condensers and resistors may be the eause
of erackling noises and poor reception. Amperite
Corporation.

100. WioLESALE Rabio SERVICR CATALOG. The
new Spring 1933 Wholesale Radio catalog con-
tains 152 pages, and is probably the largest
mail order catalog of its kind in print. It is ex-
ceptionally complete, and includes
from soldering Iugs to all-wave receivers. It is
of value to dealers, Service Men and experi-
menters for referenece and ordering purposes.
Wholesale Radio Serviee Co. Ine.

RADIO-CRAFT

everything |

The catalog also con- | ——
| BLUEPRINTS Of latest T.R.F. circuit, A. C

J

!
|

CLASSIFIED
ADVERTISEMENTS

Advertisements in this section aro [nserted at tha
cust of ten cents per word for each insertion—name,
initials and address each count as ono word. Cash
should accombany all elassitied advertisements un-
less placed by a recornized advertising agenry. XNo
less than ten word:s afe arcepted Advertlsing for
the July 1933 issue should be reecived not later
than May 9th.

DOGS

BEAUTIFUL Registered bull pups, $15.

Bull-
dogs. 501-RC, Rockwood, Dallas, Texas. b

INSTRUCTION

CANADA'S Oldest and best equipped radio
school offers complete course covering Radio,
Television, Sound Amplification, ete. Approved
by leading radio manufacturers. No duty or
exchange to pay. Radio College of Canada,
Limited, 310 Yonge St., Toronto.

GOVERNMENT Jobs. $105.00-3225.00 month.
Men—women, 18-50. Quulify for future va-
cancies. Common education. 25 coached
FREE. Write immediately. Franklin Insti-
tute, Dept. K77, Rochester, N. Y

RADIO

MAGNETIC Speakers rewound and adjusted,

$1.25. Radio Service, Flora, Indiana.

GUARANTEED “Pocket Radio,” $2.00. Cata-
log, 10c. Neil Tasker, Shamokin, Pa.

TRANSFORMERS REWOUND,  varnished,
baked, uaranteed, reasonable cost. SPEAKER
REPAIRING, magnetic $2.00-$2.50; dynamic,
voice coils, fields, etc., reasonable charges. Clark

Bros. Radio Co., Albia, lowa.

TRANSFORMERS AND SPEAKER FIELD
COILS rewound or made to order. Trans-
former and complete instructions on rejuve-
nating of AC tubes $4.00 postpaid. 5 hours
e Pembleton Laboratories, 921 Park-
view, Fort Wayne, Indiana.

1500 MILE Crystal eireuit, § others, inelud-
ing new selective circuit operating speaker.
Blueprint, 25¢ coin. Modern Radiolabs, 1508
23rd Avenue, QOakland, Calif.

operated receiver, Pure tone model, long
range, newest tubes, 25¢. Barreto Radio
Laboratories, 13 Peck Slip, New York City.

| ULTRA-MODERN SUPER. Al parts _for this

radio noise |

trans- |

famous set mourted on a cadmium-plated chassis
and partdy wired, for sale. Only manufactured
parts used; everything in excellent shape. Sct

described in October issue of this magazine. Price,
$20.00. First money takes it —a real buy. 2.
Martin, 415 Lefferts Ave., Brooklyn, New "York.

Power Generator

FOR SHORT WAVE
BROADCASTING
Reg. Price was $75

8. Gov. power
fenerator  for radio
tranzmitting made by
Westinghouse,  Jqeal
for Amateur Rroad-
casting. Limited
quantkty urchased
from U, 8. Gov. Sig-
nal Corps. 900 eyeles.

110 Voit R.P.M.
4500. an be connected direct. belt driven or wind pro-

200 watts.

pelled rq_r Aeroplane; Guaranteed new and perfert,
Worth $75.00. byt whife they lust. only  54.95. plug

shipplng charees.  Shipping welgit 13 Ibs, Rend check
or money order.
WELLWORTH TRADING co.
148 E. Supertor St., Chicago, {}I.
o —— e e e ———————— .,
| Wellworth Trading Co. I
148 E. Superior St.,
l Chicago. I}, l

| Enctosed find $4.95 for which send me express col- |
I lect your Power Generator us deseribed n your ad. |

O e e State...

—_————— ]
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TWO STAGE 250 SUDPER-POWER
and

: AUDITORIUM=-SOUND TRUCK
PUBLIC-ADDRESS-AMPLIFIERS

FACTORY WIRED

READY FOR
IMMEDIATE
USE

|7>l|| I @_ il

i

/ FU
This Amplifier s the original AP-736 Model (which was furnished wilh Victor
Electrolss selling as high ss $1,000.00!). Due to the “quick heater’’ action of the
18t A.F. Tube. and [n fact of all the tubes in the $8.93 Model. that amplitier 1s
especiully valuable for use In INTER-OFFICE COMMUNICATION SYSTLMS. or
wherever It Is necessary lo operate an amplifier ‘‘the moment™ 1t i3 turned on®
The two stage $8.95 model employs 1-226 Input tube (and assetiated high and low
impedance input transformers). which is audlo transformer coupled into a 250 stare
and utilizes FULL WAVE 2-281 Rectifiers. An outpbut transformer furnished
matches un 8 to 15 ohms voice coll of any dynamic speaker. The three stage highly
{mproved $19.50 madel comprises the following: A UNIVERSAL INPUT OL1"ME
CONTROL is in the grid circuit of the flrst
which 1s resistance coupled into # second 53 A.F, Stafe. which in turn i3 PUSH-
PULL TRANSFORMER COUPLED_to TWO SUPER-POWER 250 TUBES: Its
enormous output af 13 watts js DISTORTION-FREE and amazingly faithtul in Its
sheer realism of fAdellty. By virtue of its employment of THREE HIGH GAIN
AF. BTAGES. micrephone and phono pick-up amplltication is enormous and makes
this amplifier accordingly cxtremely valuable. its D.B. Gain is rated at 92 D.B.)
The input terminals may be connetied 1o any secondary winding of an¥ InDut trans-
former (generally contalned in control boards) or to a radlo tuner output lute cir-
cuit, high impedance pliono pick-up, ete. Both the $8.95 and 519.50 models furnish
D.C. Field Current Excitatlon to from One to Four Dynamie Speakers. nnection
diugrams are furnished showing how fo connect the field colls of 1-2500 ohm, 1 or

‘"pre-amplifier”™ 56 tube. the output of

TWO STAGE SUPER-POWER 250 MODEL
e " T | S A e tiene e 50
::on it Dpores $ 8 9 namic Speaker.. $ 1 7-—
TWO STAGE AMPLIFIER

TWO STAGE AMPLIFIER Less I"rwo STAGE AMPLIFIER With Four
T madiare Op cra- Coster or Jensen Dy-
Equipped With FOUR GENUINE | TWO STAGE AMPLIFIER With Four

RCA TUBES R'CATuben“;u_adhchniBa 50
1-226, 1-250, 75l‘¢’:° R o dlhpee: :522_
$hagy o 1o $12_ Coster = daoe O

RRAND-NE,

K %
PPEfy I OR“‘I\“»' {75

8
ohms Voice Coll

SUARANTEED/ T30

2-1000 ohm. or $-2300 ohm (110 Volt D.C. Type) DINAMIC SPEAKERS. Note
that it only cne Speaker will be used. then no output transformer is required, as our
Rpeakers are equipped with a sultuble matching transforiner. Constructed unon
1, in. thick malleable iron ¢hassls of great strensth. handsomely Duco sprayed,
measuring 17% in. long 12% In. wide and 7% In tall orver-all. An Imposing ldea
of its contents can be Rleaned by its weleht of fully 68 Ibs.! The power transformer
s of heavy-duty design, and WIll functlon practieally Indefinitely. even over con-
tinuous opersting periods. The filter condenier system 13 also Im:cncnlly foolproof.
Gue to some of lts units bein® rated as high as 1.500 valta! Perfect Imprexnation
of vltal components makes same Impervious to the ravages of both extremes of
climatic chanzes . . . even ideal for use In the troples! A Clever automatic and
fool-proof switehing arrangement protects the ampliner should it he turned on when
a spesker is temporariiy disconnected. Another awltch permits selection of 90 to 105
Volt or. 105 to 120 Voit A.C. operatlon. Receptacles are procided for an A.C.
Line Cord Male Plug and for & consenient speaker fleld current outlet. All connee-
tion terminals are clearly engraved on a readily acceasible bakelite terininal strip.
PRODUCES GIGANTIC DISTORTION-FREE VOLUME. REMARKABLE LIFE-
LIKE HREPRODUCTION! You will be immensely thrilled by the almest uncanny
reproducing qualities of these amazingly powerful amplifiers—elther using it as a
microphone. phonograph or Radio Tuner amplifier! We want you to expect the most.

for, you will not be disappointed!
3 STAGE AMPLIFIER Less Tubes [ 3 STAGE AMPLIFIER. with GENUINE
For Immediate Op- cluding your choice

- Coster or Jensen
3 STAGE AMPLIFIER Equipped |3 STAGE AMPLIFIER, with six Genu-
With —
UINE RCA TUBES choice of TWO $3 850

Jensen Dynamic —=

and Speaker Ready $1 950 RCA tubes, and in-
= $3350
Dynamic Speaker )
(2-56, 2-250. Wright De Coster or
2.281)

i
FULLY GUARANTEED| z

- ,\*\

281 % 281

_‘-i‘

; ;.’_””"5‘3'??"7,5%3

30 Henry, 20 hms.
15_0::\'“' 0 ohms

Three Stage 250 Push-Pull 13 Watt Model
eration of one Wright De
SIX GEN- e RCA tubes and including your
$2.650
== | Speakers.

Special Output Transformer—Matches voice colis of Srom 2 to 16 Dynamic Speakers. Rating: §o0 ohms 15-7'2-3 % ohms, §3.98

FXCFLLENTLY ADAPT,
miCROPHONE] ]

—_—

FOR AMPLIFICATION OF
1 e PR [ [___Jommal ]

~OFFich
Qe A TGN
Frin. ;

‘i Formish I C FIELD CURNENT
To From DOMNE-TO-FOUR
{0000r2.500 O¥M D.CDYNAMIC SPEAKERS

qu %mm;.m,r: {&'

JUBES EMPLOTED

1232 128%g
AMPLIFIER

LESS Tusi§ me SPLAKER

EADY TE gll( DOUBLE BUTTON M|
ReAfmEpIATE I S ] Gnt S S

o » .
Atlen Hough Syachronous Audio 200 oﬁﬁ%""ﬁ'gdi’{ﬁ"’ﬁutton
<emomss= Phono. Motor | DOLLAR Westinghouse : s Mi¥ciiglome
Only 1% in. thick. Re- E Transformers
volves exact speed of 18 SERIES Audioand Input From 2.247.59, 233 Remarknbly. sensitive
R.P.M. deipite any volt- A A ia. square PachoPull 238, etc.. to B-15 —covers wide fre
age variation in 110 velt bi o f‘"{’ ush=Fu ohms Voice Coll quency range. Ac-
60 eyele A.C. line. 10+ $ 65 ‘;‘{h‘i‘:h S"; s Transformers Phono-Pickup tual worth. $25.001
inch turn-table included. e el 5101 audlo Inputs Bi
— strap. he inch 3 95 1 Audio Lpw Enpedsnee g 25
leads are mada of 210 1 Audio High Imppedanca Val
Nats. Ty Adeertised heavily insulated wire. :nnu: p;““r;"r’"h B Microphone atue =2
a i H s h - P .t ) re .
Pho:;:: "Pi:;‘”b ;('.I:'. c-.; a::duw::u‘; "g:ﬂ Su!condal‘y Inputs Mike' AD'"k S:an...i and :?.q,.,_ 28.25
. - P e iy UL TS Push-Pull  gingle Button—200 {5-72 M. Adjustavle ' Mike' Stand, $6.75
cery Out L
Extromely sen- Ty P P Trnn:fg:‘t:lers SR Lt::":"_’zo“ = Universal Combination
a!tlve. Equipped onry festure. The From 1-171, 245 Transformers Your Choice Phnna-MIl:r?p}lam.- and Radio Tuner Input
ith  volume averall TRt 250, otc.. fo B-15 Matching Tr&nstormer
control, ool G 1 _r ohms Volce Coll 500 ohm line to Grid Permi il bt Vo
of alf the units nre 334 756, 233, Blatete 500 ohm Line ‘ermits univere: Put  spplick
T lone, 2 in wide TTSTh) e to'B.19 Control Box Ho 500 lione liom org LranelieT, oaed |
EXTRA $ 95 2inadl. Thersiano ohms Voice Coll "’.".'!;tu“ech k = — Lo hma e weil aa 3000 ohmeand R |
SPECIAL — Letter quality truny- F'g's"o 3{:11.'0 Z45. theer ., 3 Each Microphone {Sinzie or Double But-
former nvailable! & 23 3

ton 200 ohma) Trauslormes. §Y 9§ - -

All offers are F. O. B. New York, and subject to prior sale.

Terms: A deposit of 20% is required with every order. Balance
may be paid on delivery. Or, deduct 2%, if full amount is sent with order.

GRENPARK CO.,

245 GREENWICH STREET,

Dept. RC NEW YORK, N. Y.

RADIO-CRAFT for JUNE, 1933

765




USEFUL RADIO BOOKS WHICH EVERY
EXPERIMENTER NEEDS IN HIS LIBRARY

® Index to Advertisers @

Wireless Operators’ Association.

It you Intend to become a licensed code operator.
work eventually. 1f you wish to prepare Yourself
this 13 the book §oU must get,

Partial List of Contents

Ways of learning the code. A system of sending and recelsing with neces-
cary drill words 1s supplled w0 that you may work with approved methods.
Coneise, authorltative definltlons of radio terras, unlts and  Yaws. hrief
descriptlons of commonly used pieces of radio equibment. — This chapter
£lves the working terminology of the radio operator. Graphic svmbols are
used to indicate the various Parts of radlo elreyits General radlo theory
particularly as It applies to the beRinner. The electron theory is arlefly
Elven, then waves—ihelr creatlon, propagation and reception.  ¥unda-
mental luws of electrfe clreuits, particularly those used in radio.
are explained next and typics]l basle eircults are analyzed.
Descriptlons of modern receivers that are being vsed with
success by amateurs. You are told how to bulld and operate
these sets. Amuteur fransmitters. Diagrams with specifieq-
tions are furnished so construction Is made easy. Power
equiDment that may be used with transmitters and recelvers,
Tectltiers, flters, batteries. ete. IMegulatlons that apply to
emateur operators; the Intermational "Q" signals, etc.

It you wish to take up phone
for this important subject—

How to Bulld and Operate
Short Wave Receivers

| is the best and most up-to-date book on the subjeet.
edited and prepared by the editors of SHORT-\WWAVE CRAFT,

| and contalns a wealth of materlal on the building ard oper-
ation, not only of typical short-wave reeeivers, but short wave

' cotiverters as well,

| Dozens of short-wave sets are found in this book. whieh con-
fains hundreds of illustrations; aciual phetographs of seta built,

I hook-ups and dlagrams galore.

The book eomes with a heasy eolored cover, and 13 printed
| throughout on first-class paper. No expense his been spared to
| make this the outstanding volume of its kind. The book meas-
L]

It 1s

SHORT WAVE CRAFT

Dept. RC.6,

96.98 Park Place,

New York, N, Y,

Gentlemen: 1 enclose herewith & . .

for which please send me. prepaid a copy of

the book checked.

{ ) IOW TO BUILD AND OPERATE
SHORT-WAVE RECEIVERS—50¢.

{ ) HOW TO RECOME AN AMATEDR

RADIO OPERATOR~50¢c,

Bend money order, check. cash or new U. 8.

ures 74%x10 {nches.

This book {s sold only at such a ridiculousls low price be-
Catisé It i3 our alm to pul this valuable work Into ithe hands
of every short-wave enthuslast.

stamps. Heglster letter If it contains stamps Wo know that 11 you are at all interested In short waves you
or currency. will not wish to do without this book., It is & most im-
portant and timely new radle publieation.
Name e saaar: i
Each Book Contalns Over 150 Illustrations
Address ... o 72 Pages 7 x 10 Inches Not Sold on Newsstands
City Btate SHORT WAVE CRAFT, 96-98 Park Place. New York. N. Y.

" Here’s a book
every Radio Man will
refer to dozens of times

every day—

SERVICE ELECTRIC 7

In your community there are dozens of
clectrie refrigerators to be serviced.
Many need immediate repairs which ean

be made Qulck?. with little expense—and
which you can repalr with the aid of this authori-
tative Refrigeration Service Manusl. Make many
extra dollars, tozether with other repalr work. Elec-
tric refriceratlon servielng is a well-paying busi-
neéss—start in your spare time—before lohg You witl
hatl comt O S Al Dy dne
smatl cost of the ERATION
SERVICE MANTUAL.

96 Pages of New Data
Have Been Added to the
GFFICIAL REFRIGERATION
SERVICE MANUAL

To bring this useful service mapual right up-tn.date. AMr. L. K.
Wright, the editor of the OFFICIAL REFRIGERATION SERY.
ICE MANUAL. has added s wealth of materis
refrigeratora. and oldar models s well

hae been acturstely described fi cing—
4isZ7aMe Lo illustrete the essentinl Darts. s stmplified that repairs
«an esslly be made. The sddition of these aew pages will not in
efease the scat of Lhe Book to those who order theic coby now.

RADIO NOISES

and Their cure

101 SoURCES

e nare

Oisems dpplisnes

SRt

"":{.:%w ..bun'

B Rerence ordinance
paxe 60 COTP

Here Are Some of The Important Chapters:

Introduetion  to  the Refrigeration
Bervielng Puai
History of Ref ton, |
Fundamentals of Refyizeration.
,vlTlhn of Ali Known Types of
Refrixeration.
Morars. .
Troubls Shooting.
Unit Parie. Valves and Automatio
Equipment.
Makes and Speclfications of Unita.
Manufseturers of Cabinets.
Refterants #nd Automstic Equip-
Ment sad Msny Other Importent
Chapters.
OVER 1,200 DIAGRAMS
450 Pages
Elexible Looseloaf Binder
ampl@te Seryice Data

Mail Coupon Today!

—— e e e —————————

ERE is one radio book that anawers every
conceivable question on interference. It

GERNSBACK PUBLICATIONS, fne. 'RC-633 | | | contains 76 pages, 8%x11 inches, chock full
96-98 Park Place, Mew York, N. Y. with wiring diagrams, drawings and photo-
I enclose herewlth my remittance ror $5.00 |

graphs showing where interference originates
—how it is distributed, and how to eliminate
It. This is a wealth of information needed by

(eheck, atamps or Money er accented) for |

which you are to send me, postage prepald. one
of OFFICIAL REFRIGERATION |

SERVICE MANUAL, tosether with the extrs

—— e s i e s
e
]
il
-

86 pages of new material at no extra cost, | every radio listener, dealer and Service Man.
Name | Send fifty cents in stamps

Address l or check for this boek.
e | RADIO-CRAFT MAGAZINE

96-98 Park Place

New York, N. Y.
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There §s not a radfo man in the field, experimenter, service man or dealer, who will
not want to read these two books. Right up to the minute with gutstanding develop- A
ments in short-wave radio—new methods and apparatus for Quithly learning how to Py (@ ) 7
become a practical radio operator. Each hook s authoritative, completely illustrated Airex ompany S 732
and not too highly technical. The text Is easity and quickly grasped. Alsn R\:}(}lo éorp. ;gg
s Alden Mfg. Co.. !
How to Become An Amateur Radio Operator Aled Rag, Corp. — 959
We chose Lieut. Myron P, Eddy to write thls book because Ms long Sears of | American Radio lardware Co... . 754, 759
experience mh the zn])atcnr mldfha'd.l made hl? nre-erln;‘ntclAu thls“line‘ l;;r Aperite Corp. 75
many year:s he was instructor of radle telegraphy at the R.C.A. lnstitutes. e 4
Is 2 member of the LR.E. (Institute of Radio Englneers), lso the veteran | ‘rco Tube Company
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COMPANIONETTE AUTO RADIO

The Companionette Auto Radio is so compactly designed that it
takes up less space in the car than the ordinary speaker which is now
installed with other auto radios. The installation is very simple. Only
three holes are drilled to mount this set due to the fact that the
speaker and chassis are built all in one unit.

SIMPLE INSTALLATION VOLUME

Only three connections are required to The volume of the Companionette Auto
install the Companionette—one connection Radio is equivalent to any other six or
to “A™ battery, one to “B" battery and the seven tube auto radie. It incorporates a
other to the ground. It is also ‘E’T}St,"““ed tuned radio frequency circuit using two
to operate on any B Pﬂ'-te”' liminator, 239 tubes, one 236, and one 41 tube (new

using the same installation. ; . i
type) arranged with a semi-automatic vol-

REMOTE CONTROL ume control. It is also equipped with a 6
The remote eontrol is chromium plated. equipped with & inech Dynamie Speaker from which all
C. R, L. volume control. bilot light. nnd & key nod swi g
combinntion. It is already wired ml the receiver and ia cables are shielded.
ready to be clamped on to the steering columo. Directions
for installation are furnished with the receiver.

Outstanding 1933 Features!

* Remote Control with no backlash.

* Simple to Install (only three holes to be
drilled).

* Cadium plated.

* Speaker and Set Chassis in one unit.

rust. Construetion is such that drain # Volume comparable to any Auto Receiv-
from the “A’ and “B" batterics is kept er,

down to a8 minimum,

RUST PROOF
The chassis is mounted into an all
steel outer case—all cadium plated and
properly shielded. Will not corrode or

-

.

* Selective and Sensitive.
% New Type Tubes.

Sold for this remarks $
ably low price, complete
with tubes, individually

_packed, R. C. A. licensed,
and with remote control.

43 LX) - OR AU'I:O
B ELIMINATOR

Make your auto radio

Em-

nd fully reception legs | atallation cifier
is an o,,,',’g;‘;‘;’,',;‘t‘y ﬂtt all | peers £ a:: g 1ectl‘0n‘§ ‘r;cover- =
tteries und secyre 0o do ploys th -,\,-it.hSt'b‘“d tremen Fate any
It is caretP:ﬁ:f “'hidch w(‘)‘\itput is ample to ope L al dridas
oy e Ommuta loads i rrent 2
l = wil de“‘,‘,’;;’. automob\le'dl'i;d‘  atant vVoltage and cv |
ple size to T in o equire- * Provi © ‘eat © A
comp. imize wear, Bear. \ thing to ¥ rference. 46 M. A
s "":- measures onlye?ir% a,':ds neh o, Perfect aligng are °fvaﬂ:- : T‘\):)ws not set VP u\t; M.A, oF 135 v‘:,!téise:ttube, $8.23
Vo . es. 3 3 i
180 vorr odel with intermeg; ’ ery il \ gupplics 80 volts blueprints and TeC 9
model with ing mediate tap ap 71 up . inciudes blu with tubé $9. aanaEd
- ] ermediate tap at 9o /:rol‘;t’hs‘ _31235 | Kat of yer ;;ssemb‘ed comp\ete - _—— -
5. —_ .
. = ! | e
erght_ - al \ —

De Coster Auto Speaker

A Wright.

Do Costor Auto Bpeaker

in o car will increase the performanca

of the recelver bevondoxpectations. None

of the fninous Wright-De Coater features

are lost In the manufacture of thesr- spenkera.

Every nudible lrniluenci' 1 reproduced perfectly
t nny volume with brilliance and fidelity. 'I.;.hn

thus

SO
! uppres
Spark Plug Sup i
Here is one of the most popular of sup- o
| pressor kits now on the market, This kit is s

De Luxe Car Antenna

pecessity for all auto radio installations—
entirely eliminates ignition noises. Not
affocted by hent or climatic conditions.

apenker chansis bs enclosed in & metal can

eliminating nny chancos of picking up ignition Complete with distributor suppressor.

noisen.  Single atud niguning 5

simplifice instablation of rpeak $445 4 cylinder cars.. .S1.%

er. For P.P.or Single 238 . 6 cylinder cars. . . 1.7
High efficiency and ease of in- 8 cylinder cars. . R.2§

1 1 H | stallation characterize this aerial.
DlstrlbUtor Sllencer | May be readily mounted by any- |

A quality suppressor. one. It is placed under the run- | Generator Silencer

Easy to install. Merely
cut the wire to the common pole of the dis-
tributor. Screw the device into each end of
4he wire. No tools required. A tight connec-
tion is assured by the special shank construc-
tion. A necessity for every automobile radio

set. lgc .

ning board, out of the way, and
will not mar the appearance of the
finest car. Placement prevents un-
desirable pickup from ignition
system, which shields s 95
from trolley and elec- l
tric cible.

Essenfial to any auto radle installa-
|} tion. Deslgned to mount on the gen-
erator frame wilh slogle wire connec-
tion. Can be connected with only 3
|§ screw driver. Effectively and mechans

feally correct. Insures the correct de-
gree of damping and yet does not atfect .5 mfd, 35¢
(] car performance. 1. mfd, 37c

-

i

1 178 nwich St., N. Y. C. BRANCH STORES 179 G ich 5t N. Y. C. .
av:::-'ao ,3:-1 "::v Cr o var Dey St. Near Cortlandt St. 20% Beposit must oc-
WALLACE Short Note: Send Mail Orders tc Dept. C6, 85 Cortlandt St., New York City. company all C, 0. D.
Wave Receiver, orders.
Send for Our New Catalog
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JUNE SPECIALS!!

EVERY month we list on this page certain STAR * items, which are STOP SHOPPING. 'The lowest prices are right on this page. No ons

NOT LISTED IN OUR CATALOG. These are ail specials of which undersells us. We meet any price on ANY NEW Merchandise. Order
the quantities on hand are not sufficient to catalog them. Onee sold out, direct from this page and save money. 100% aatisfaction on every trams-
"0 more can be had. First come, first served,. ORDER NOW, TODAY. action. Take advantage of these special offers. ORDER NOW, TODAY.

Only

s10.s Greatest Buy In America! $ 20,05

% “PEERLESS” 7-TUBE SCREEN-GRID T.R.F. RADIO RECEIVER

Complete with Full Dynamic Speaker

|
'
i
|
|
1
]

i S —— i =rs

“Back View ot Ve

Limited Supply~Only as Long as They Last—Order Today

IP EVER there were a greater value than this oftered before, we hnve yet to see It. sitlelty, Many of our satistied customers inform us that a good variety of distant

The selectlvity and Yemaitivity of this 7-tube recelver due to lts three tuned stages ftations come in like locals. Tone quallty. too, s extraordinarily fine. Despite the maze
are just a3 nharg 85 those of an expensive 11-tube Superheterodyne recelver. The of new tubes recently thrown upon the market, {t L1 generally eonceded that for aver-
construction of this recelver 1s best deseribed ag “‘standard.'’ Its elrcuit is none &ze home use a sinile 247 pentade supplies adeQuate power with the least distortion.
other than the “good old standby’* TRF type which {s the most relisble and the Why build & set when a complete pecelver, wired and Feady to use. and compPlete
most foolproof ever designed. It incorperated two stases of tuned R.F. amplifica- with spesker, can be bouzht at this phenomenslly low price? Here I an excellent
tlon using type '24 Bcreon-grid tubes; the power detector is n ‘'24; & single stage obportunity for wide-iwuke service men to ‘‘clean up.’ There are lttle more than
of AF voltage amplification utlllzing ‘the type '27 tube, feeds g 247 super-power 100 of these recefvers lert and at this tow price. they are bouhd to give out im very
pentode, the [ull wave pectifier 1s an "80. Al provisions sre made for supplylng fleld short order. Experimenters wlll find in this chassis the laboratory “‘monitor” they
bower for the 9 jnch genuine Maknasox, fully shielded full dynamic apeéaker. Both have been waiting to buy **when things got cheaper.”” Remember that the supply 1s
eone and splder of thls excellent reproducer are made of Burtex to improve the limlted. Hence, ““first come, first served.”* The moral Is don't delay, order today.
Righ note response (brilllance) without impalring the low note preduction. Overall size 217 x 8" x 8%” (set only). Ship. wt. 45 Ibs,

Tuning is extremely simble, the tuned cireults belng controiled by & single centra! o . 75.00
knob;lau‘.-crnier xlrum-lgmndllmln;lug (hunjmz dlulmh em';l'»loyed. The seccndck?lnb ist Price $75.
contrels the on-off switeh s third, the one on the right, volume control. olls. i L i
tunlng-condenser-gang, filter condenser bank. output ehoke and by-puss condenser NO‘ S5P-2000 Pee'_'less'] TUbeTRF Recelver
Dank are all individually shielded. The chassls ftself is made of pon-magnetie | YOUR PRICE with speaker but less tubes . .
sluminum.

The use of three tuned circuits. employing screen-grld tubes and high gain R.F. LIMITED SUPPLY—ORDER TODAY—TOMOR-
transformers, ctogzether with careful wirfng, and by-passinz, result in high sen- ROW MAY BE TOO LATE 1

Build YourOwn ‘‘Dependable’ Tube Tester! | Doerle 12,500 Mile Short-Wave Set

= And now for the first time we present s complete Although the Doerle is Jow-priced re-
Sold in Kit Form L1 EPir, o bullding an sdvineed SDEPEND- | coiver, yat it pulls in shost-weve o tiey
T—a nstri w| s - L
ERN In every sense of the word. Wili test ai) the | from all aver the world. REGULARLY, in
Dronss 0 RECTLY WITROUT "THE Oke’ O 4 | Pructically any location, not only in ihis
Prongs— — 2] -
RINGLE ADAFTER.  Compiele detalle for tonoraci. { cOUNtry, b“th“"”‘”h".’e‘ il “l’f X
Ing  this instrument were printed in the RADIO | Perimenters have built their own, and have
CRAFT magazine for April. (A copy of this magazine obtained miraculous results. All the usual
will be given FREE wlth eachi purchase.) Complete “bugs” have been ironed out by us in such
Inatructions sre also furnished with each kit : A
The “DEPENDABLE.” despite its high degree of § @ Way that you may order every receiver
accuracy. is EXTREMELY SIMPLE TO OPERATE. with full confidence, that “it will do its
Both plates of the 80—82—83 lnq other r«:clmer; stuff” anywhere. It Is possible for us to
} piater 'ﬂ'.}{..,.{*"‘-}‘h,“'e‘.f‘,?:,‘uo‘.:",,,“’: e qoecond 1 cell cheaper Parts for the complete receiver
manifested by 1ts mutual conductance {emistion) at a lower price. But then we could not
d\lraeierls}h:. whieh ll:lcleaﬂy ln:;ll:rﬂlt:t olnnéhe n:e- guatrantee its performance. Therefore only
ter. Employs a sensitive magnetic-va ¥l meter :
but may he had with & moving-coll tspe meter at an | First Class Materfal Is Used.

at . 1d°(fiitlm(1)3l “'l‘ hx’: trle«-h'er

€08 | exactly asg
(Please specify which when ordering.) Provides illustrated. “Bize of sluminum panel fs 9 x 8%
for a "SP!ORT" test which safeguards the lfe RADIO AND SHORT lnﬂ\le!: base 9 x 6% inches. DLl.st of matcrlz‘l

of the meter. Bhorted tubes are sutomatieslly
indicated on a pliot light.

Operates on 105—115—125 volts A.C. with
Prosisions for securinz the proper line voltage.
ONLY FIRST:CLASS PARTS ARE USED
THROUGHOUT. The kit Is sold complete with
besutifully Hthozraphed panel and handsome
leatherette ease with deluxe trimmings. Over-
all dimensicns of completed tube ehecker iIn
case 11" x 9” x 5%, Ship. wi. 8 Ibs.

Here I8 what you recelve: 1—drilled and litho-

graphed panel 10” x 8”; 1—illament trans-

former; 1—0-15 MA. specially callbrated mag-
netic-vane meter (or moving coll metér—see

aboved ; 1=~7 point filament selector switeh: 1

4 point line voltage selector switeh; 1—@-leaf

Jack switch: 1—8-leaf momentary contact

switch: 1—8.P.D. T. tosgle switch; 1—Relden

soft rubber plug and cable: 10—wafer sockets

for 4—5—G and T prong tubes; 1—3 watt 7,000

ohm resistor; 1—10 watt 900 ghm resistos; 2—

bakellte indleator knobt; 1—18 watt pilot lamp

used: 2 Hummarlund .00014 Condensers; 1 Car-
WAVE TREATISE ter 20 ohm Rheostat and Bwitch; 1 standard
Audio  Transformer; 32 Kurtz-Kasch Vernler
Dlals; 3 Bakelite Low Loss Bockets; 1 Micamold
e e iler. 1993 edition of our Radio | Eduallzer Antenna’ Condenser; 1-.0001 mica
and Bhort-Wave Trestise, No. 26. has just Flred Condenser: . 1-5 megohm  Carborundum
Bt i reae o204 solid pages of | Grid Leak: 2 Telephone Pln jacks; 1 Aluminum
usetul intormation, radio ems, dia- 21 Y a L
krams and ilustrations. Poal ively the > 1 Veneer Buseboard; 1 Bakellte Rheostat
RS ki prni—nF Suss | Knob 2 double binding posts: 1 set of 4 Low
I.,l:o':dn.:}il CAIich. (lronﬁin-_l Loss Bhort \Wave Plug-in Cotls; 4-paFe instrue-
® editorinl section with valuable jne .
formation fot found anywhers oipe. Brocd § L1oN Pamohlet and blue prints: 1 Set of Hard-
conaideration has been riven to the radi | “ire. Wire, ete Comgle!e shipping weight 5 lbs.
beginner in this issue. Among the new No. 2141. TWO TUBE 12.500 MILE DOERLE
tachnical inforniation listed arv the follow- SHORT-WAVE RECEIVER, completely wired
and teited as per above specifications.

MHERE IS A PARTIAL LIST OF Yi
A PARTIAL OUR PRICE ... ____ $8.90

. No. 2141. TWO TUBE 12,500 MILE DOERLE

e bt aan® i1 | BHORT WAVE RECEIVEI RIT. with agrie

Jubes—Constructing a* Triple-Twin'® | as specified abore. but not wired, with blueprint

;I\mguueEFAul ab(}ul SxIDnrh’s‘le?A connections and tnstructions for operation. om -
— n an- Tbe,

E!!.'ﬁ?—con';'nﬂ& ng‘Z ) 'l’;'vo-‘r.ub: pLse shloptag weight 5

aml socket; 2—switch buttons; I—screen-grid 323'.'1?"3’06"35‘.’5‘s'.f'g’?c'i'.'.l,n'!f; YOUR PRICE ... . s7.7°
ﬁ:'r,dw'n':g. :‘cgee.' e’u‘.'“gi’f&' “»5;. 7 Ghs, MOt Radio Kinks, etc., etc. No. 2142. COMPLETE ACCESSORIES fnclud-

ing the following: 2 slx months g teedd Neon-
LIST PRICE $z%.50 . = tren type No. 230 tubes: one ser of Mo, 3 ois
No. 301 Dependable Tube Tester Kit WRITE TODAY. E“d““. 4 1 Brandes Matched Headphones; 2 No. 6 standard
TOUR PRICE. .~ rube Te '$11.48 Over 100 New Hook-Ups, cents for postage. Treatise | drv cells; 5 standard ool sinss batteries. Com-

No. 301A Bame as above but with 315-45 Etc. 1000 Illustrations. sent by return mail. plete shipping welght 22 |pg

Moving Coil Meter. YOUR PRICE. | YOUR PRICB e $5.40
WE ARE A WHOLESALE HOUSE AND CAN- . » ORDER FROM THIS . ci -
NOT ASGErT ORDERS por Less THAN 00 IR adio Trad ing C€o. g prices from time 1o time in this s B
"'!(l:. 0.D. sahliI T'ent i.qtd(-sired, please rlelmil 50% " get our big FREE ecatalog for the greatest Radio
remittance, whiet mus accompany a orders, argains,
If .fullsmih nccomnnll;ics nrdr:f;'e:ed\;‘d kz%udig— 102 Park Place beSlw“ld you wish goods shipped by parcel post,
count. end money order—certifi check—U. 8. ure to inel flici i
stomps. New York, N.Y. xame.  Any excors will b befrig Mittance for
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We will give you —,
this expensive Tube Tester

with each order of tubes

amounting to $50 or over

‘Thia o

lern tul

the hesters oF filau

tcn sockels vn ba

ROTH PLATES 3 mn
for thin pufin

GRID SN Fo tive
[l
OPERA ireetis ~i
djustives h
PANEI t
Bpec
i

po- that
the

There in a "'2nd Ie1e™ button

Qur sales policy is: first quality merchandise,
price, and a square deal. All tubes are

Manufacturer’s costs determine selling prices rather than list p
sales and greater profits. Net prices applied on all types; we

ALIALITY

rapid service, low

List Price $27.30

rices—tube prices that mean more
list dealer’'s cost on all numbers.

H H 0 ¥ - 2 der. ° A ritep Bre ). B FACTORY .
[ Complete Stock Ready for Immediate Shipment: e A e H 0 e
al
| o
UX-201 A=Detector Amplifier verei..... 50 % .30 48 =l e Tetrode D= 1haten30.0 110§ Switeh tila, 201-3, o 12 ar 171 doublelife. ... 5.0 .60
UX~226 =—Amplier (A-1" Filament). 5oe0a 1.5 .30 49  e=Dunl d powermp 2.0 85 | Adapter tu's 171-A to convert bat. aets
UY-227 =litectar Alnplifier (A-C Heater). 25 .30 55  a=Duplex-tiode Irinde 25 .60 Lo A-C, e 5060 HO0060 360 6608600300 .60
UX-171 =louer Amplitier by anp . 50 30 56 25 .60 r S
UX-17T1A=1wer Amphlier by nne .30 57 ' ter) 2.5 .60 | UX-866 =I1lulf Wuve Mereury Vapor Reetifier
UX-240 =Valiage nmplifier detector 40 58 e=Triplegrad Ko Famplifier tA-C Teate .60 lent duty 2.78
UX-120 =Power Amplifier . .40 59 —1'riple gril power A, A-C Hoate s [ IY —Half Wuve Rertifier -85
Ux-1 Y . \ifh 40 75 =bunl e Dach-Mo T N UX-280M=Full W er 1.10
-199 Yetasc tar atpli; o suplexeDiodhe Hhigh-Ma Tricmhe (A-C R UX-281M=|lalf Wase Mereary 1.90
UV-199  —Dutee tarwnaplitier sliort pron -40 . et 63 85 JUX-871 elialf Wave Mo 1.10
UV-199 =1\ inh astandard 201 A hase .40 77 —|-l,;lI el detectar amplitier (A . as | UX-280 ==Full Wave ltertihe . .40
iy e e ol T R 3 08 |age L Tl deaten- eSS e
UX zooA—‘Ib ot 40 A-(" Nenter) 85 | UX-282 =Fall Wave Mereury Vapor Neetifier. 2.5 .85
a i oF 7 - 79 e=Clusx I8 Twin amplitier (A= Tlente 88 | UX-283 ==ifeavy duty full wave rercury vupor
UY-224 —wcreen arid 1-Fa A g 85 =Duple i e (A=C Lt 60 Foctity . ... B0 85
UX-245 =l'ow«raraplifier (A-C Filnment 40 b : : . UX-216B ==11alf Ware Rer 75 .85
T e G o 6o 89 =Trple gnd power Amp. (AU Hleate 60 | UXZ213 eFull Wone ot 80 40
B o i R g PZH =1t weer minpliner pentode CheC Hleat B85 | UY-84 ==lull War 6.3 85
UY-246 =—Dual Grid Power nmplifier (A-C 1iL) 2.5 .60 1
e B UX=210 =Power amplier wsellator (A-C Uil 1.10 | UX-872 =7500 Vo
UY-247 =lower amplilier pentode (A-C Fil) 2.5 .60 | ¢ ' : o e Rectib
5 s S 3y UX-222 =Serevn grid radiv requeney nopl 43 1,10 apor Rectiber 11.00
UY-257 =lower amplifier pentode (1-C Fil) 2.5 .85 d .
b e e S e ‘so | UX-250 —luwer amplilier (A-C' ¥ . 7.5 110 o
| UY-zz7A—Detertar amalifier (qu (At Phot T 2.10
WD-12 ==Detector amupli .60 |leater 35 6 |! i § 7.90
UX-230 =1)eteotorwieplitier 60 | Uy 224A—sierern wrid N-F amoliter  (quick 1 b e £:58
UX-231 =l'uwer amplificr . . 60 | I 10" Tleat 2.5 .60
UX-232 =Screen grid radio [requency amplifier. . . .60 | UX-182 =xparton 1y power Amp. (A-C Fil). 5.0 .85 teflectron Neon Tub wthode !
UY-233 ==Dawer annlifier peniode 85 | UX-183 =Spurton 1y pe power A, A-C il 50 85 4 g:.’g
UX-234 =uper-vantrol -F nzopliler pentinde 85 | UY-488 —SpartontypedetectorAmpn, A-ClHeaten3.0 85 | 4000 W00 ey e e X ENT
UY_235 —super-cantrol ReF Annp. (A-C Henter ‘60 | UX_586 —spurion type pawer A, ¢A-C Fil) o« 7.6 2.10 e l“"“'.}'.‘ﬁ';‘ el e :
uUyY-236 ried R-F Amp. (A-C Heater 85 | UY-686 == purtan type snpliher .30 .85 W ' fyaes 12.25
UY-237 LAC [l eater .85 | UX-401 e Kellugr type triodi (A-4" Heater 3.0 150 |15 W " 2'5s
UY-238 —l'ower amuhier pratode (A-C Theater) 85 | UX-403 —Iellogg typo outpur trimale (A= oI = i 1189
UY-239 —R-F amplilier penteale (A-C lleater .85 G ) 30 200 |5 w « r 11.00
UY-851, —super-vontrol R-F At (A-C Heater) 2.5 .60 l‘mllnfl. tulie (o suve llllwx.ln ~et l.mm owing out 1.10 ﬁ * H C - &l :}gg
s —lower ampler pentosle (AC lenter) 2.5 88 | Sperislwper-eoutivenudio froa ZaeA oo 0 .60 1w W 45 ; 3]
41 —Pover amphiter pentode (A-C fleter) 63 .60 | Specialanper-sensitive Raclio freq. 201-A .50 60 |ib W ] ) ac 100
42 =—fower amg pentode (3-C* Hex 1] 160 | Rpecial 1T A-C iy amp. extra conted filanent 50 Waite—A-88L1 wihiter. .. olL 15,00
43  —Dower anipliticr prutede (A-C Heuteri 25.0 .85 ol for clectrie sets ... 5O .60 | The above type numbers are interchangeable with
44 =R-} swplilier pentode (A-C Heater)o 6.3 85 | T-14 201-A igh Muy high erission. ... o...ovee 50 .60 similar type numbers.

4

This tube ofer expires June 15,1933, and by ¢
OFFER, it will bring the cost of tubes
offered by any tube manufacturer for high

down to the lowest price ever

aking advantage of this SPECIAL

>

quality, guaranteed radio tubes.

ARCO TUBE COMPANY,

40 PARK PLACE,

NEWARK, N. J.
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Am'nouncmg -

A NEW AUTO R
that will sell...and how!

e ' 34.95

Complete, less antenna

DIO

and installation

1 Chassis, speaker and “B” ¢liminator
all in one case. Size only 8% inches

wide, 8% inches high, 7#%inches deep.

Easily installed in 30 minutes—only
one hole to drill.

2
3

g 4 Full electro dynamic speaker.

Just two electrical connections—
no soldering necessary.

Onlyoneinits price ¢lass with Tone
Control.

New type, tubeless, double shielded
vibrator “B” eliminator.

Model M-34
—List Price
$34.95

THADK ManEg 4( Ly ROAT OIF.

“His Master’s Voice” 4 \
—On the Road \ \

l
L= <[

RCA Victor Auto

LooK AT THESE 10 FEATURES

7 Control box fitted for variety of

steering post and instrument panel
mounting—no drilled holes neces-
sary.

8 Efficient Automatic Volume Con-
trol.

Positive, flexible shaft from control
9 box operates tuning without back-
lash; the only mechanical connec-

tion between control and receiver.

cali-

Non-glare illuminated dial,
brated in channels.

10

Radio

RCA Victor Company, Inc., Camden, N. J.—A Radio Corporation of America Subsidiary

v




