25 Cents

Canada 30¢

HuGo GERNSBACK Editor

"TRANSCEIVERS"
IN TOMORROW'S CAR
See Page 714

How to Make a”Dual-Wave Car-Radio Set—Antennas for Turret-Top Cars
“Suppressor-less” Car Sets—=Fultograph '"Pictures”"—=Car-Radio Circuits
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Presented on this page are books of the RADIO-CRAFT LIBRARY

of volumes treating individually, important divisions of radio. Lac b
more of the popular branches of the industry.

the oppertunity to specialize in one or m 1 '
real help in your work and they will contribute to your money earning capacity.

spare time at home.

The authers of these books are well.known to everyone.

subject—each is thoroughly familiar with the field which he represents.

This is the first real opportunity that you
MOST OF THE BOOKS HAVE BEEN RE

TO THE MINUTE. Mail coupon below for your books.

' GOOD BOOKS WHICH HELP
MAKE RADIO WORK MORE PROFITABLE

SERIES—3-mest complete and authentic set
h book has been designed 10 give radic men

You will find them a
Read these books during your

Each is an expert radio man; an authority on the

have ever had to build a library of radio books that are authentic.
CENTLY REVISED AND REWRITTEN TO KEEP THEM UP

Book No. |

Radio Set Analyzers
And How To Use Them
By L. VAN DER MEL

With Full [nstructions and Descriptions
of Set Analvzers. Tube Checkers. 0s-
sillators, ete. (Just revised.)

Book No. 2
Medern Vacuum Tubes
And How They Work
By ROBERT HERTZBERG

With complete Tethnical Data_on All
Standard and Many Special Tudes.
(Just revised.)

Back No. 8

The Superheterodyne
Book
All About Superheterodynes
By CLYDE FITCH

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

Book No. 4
Medern Radio Hook-Ups
The Best Radio Clreuits
By R. D. WASHBURNE

A Complete Compendium of the Most
Impertant Experimental and Custom-
built Receivers.

Book No. 5
Hew te Become 3
Radio Service Man
By LOUIS MARTIN

Mow fo get started in the business of
servicing radios and how to make
muney in this fleld.

Book Neo. &
Bringing Electric Sets
Up to Date
By CLIFFORD E. DENTON
With Pentodes. Multi-Mus. Dynamic
Speakers—Complete Inlormatien How
to Modernize A. C.. . and Bat.
tery Operated Receivers,
Book Ne. 7
Radio Kinks and
Wrinkles

By C. W. PALMER
For Service Men and ExDerimenters
A Complete Compendium_on the Latest

Radio Short-Cuts and Money Savers—
These Kinks Are Great Time-Savers.

Book No., 8

Radio Questions and
Answers

By R. D. WASHBURNE

A Selection of the Mast Important of
5.000 Questions Submitted by Radio
Men During the Course ol One Year—
They Are All Answercd by a Techni-
cal Expert,

Book No. 9

Automobile Radio and
Servicing

By LOUIS MARTIN

A Complete Treatise on the Subleet
Covering All Phases from Installing
to Servicing and Maintenance. A Book
That )s Greatly Needed Today.
(Just Revised.)

All Books Volume. are
Uniform

value.

all unifarm skze
ustrations, Each Ik I8 printed on fine

1
average of 50 to 120 il
paper and 1o cxpense has been spared (o make it an oustanding

. 6 x9 dwches. and contaln on _an

Book Ne. 10

Home Recording and
All About It

By GEORGE J. SALIBA

A Complete Treatise on [Instanianesus
Recordings, Microbhones, Keeorders,
Amplifiers, Commercial Machines,
Servicing, ete.

Book No. 11

Point-to-Point Resistance
Measurements

By CLIFFORD E. DENTON
The Modern Method of Servicing Radle
Receivers—a Book Whicth Radie Ser-
vice Men Have Referred to More Than
Auvy Other,

Book No. 12
Public Address
Installation and Service
By 1. T. BERNSLEY

Modern Methods of Servicing and Install.
ing Public Address Equipment.

Big Discount
To You

Tn order to make it pnssibile for
cieryone to oy thise lissk, the
ty (df) cent price has
1wde miform  for all  volumes.
You can buy thece hooks sepa
rately. but you should take ude
vantage of our special offer;

When Five (5) Books
Or More Are Ordered
Deduct 207, From
Your Remittance

Simply fil1 In the ceupnn at left,
1 malil it to us together with
P remib anee Checks.  stainbs

T Mmohcy otders aceehted.
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Here are the
subjects covered--

Set
Analyzers

Tubes

Superheteradyne
Circuits

Radio
Heook-ups

Servicing
Business

Madernizing
Electric Sets

. Kinks
and Wrinkles

Questions
and Answars

Auto-Radie
Servicing

Heme Recording

Resistance
heasurements

Public -Addraﬂ

CLIP—MAIL THIS COUPON TODAYI

] [}
# GERNSBACK PUBLICATIONS. INC., 99 Hudson Street. New York. N. Y. L}
§

! I have circled below [ho humhers of books In the RADIO-CRAFT LIRRARY SERIES :
g which you are lo send me, and have deducted 2% for ordering five (5) bonks or mora. I hawe g
3 included my remittance in full. at tho price of Suc eael, when less than flie books are ordered. H
: The amount of my Temfttance f8....ceveencniiins (Stampa, checks or money orders sccepted.) §
g Clrcle numbors wanted: 1 2 3 4 5 8 9 10 n 12 :
[ | []
[ ] 1
: NAM® seostoscccasscscacscsrrsnssrccnsrannse Address ..c.cocacrererarevirrirrrteantenese :
[ ] [ ]
[ ] ]
L) State .. [ ]
[} ]
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Read whal ﬁapped

VES 7

1'll take your train-
ing. That's what S,
J. Ebert said. le

has made good
noney and found
success.

fo those |
Lo men

MO I

I'm not interested.
That's what this fel-
Today he
would he ashamed
it 1T gave you his
real name.

low said

| will Train You at Home in Spare Time
for a GOOD JOB IN RADIO

These two fellows had the same chance. Not
long ago they each clipped and sent me a
coupon like the one in this ad. They got my
book on Radio's opportunities.

8. J. Ebert, 49-B Quadrangle, University
of Towa, lowa City, JTowa, saw that Radio
offered him a real chance. He enrolled.
The other fellow, whom we will call John
Doe, wrote that he wasn't interested. One
of those fellows who wants o better job,
better pay, but never does anything about
it. One of the many who spend their lives
in a low-pay, no-future job, because they
haven't the ambition, the determination, the
action it takes to succeed.

Read what S. J. Ebert wrote me and re-
menmber that John Doe had the same
chance: “Upon graduation I accepted a job
as serviceman, and within three weeks was
made Service Manager. This job paid me
$40 to $50 a week compared with $18 1
earned in a shoe factory before. Eight
months later T went with station KWCR as
operator. From there 1 went to KTNT,
Now I am Radio Engineer with WSUI
I certainly recommend the N.R.I. to all m-
tercested in the greatest field of all, Radio.”

Get ready for Jobs like these.
Many Radio Experts make
$40, $60, $75 a week

Spare time and full time set servieing: in-
\tal]mg operating, maintaining broadcast,
aviation, commercial, police, ship and tele-

FREE
LESSON ON AUTO RADIOS

Mail the coupon now and in addition
to my big FREE BOOK—“Rich Re-
wards in Radio”—I will send a Lesson
Text on Auto Radio from my regular
(Course. This Lesson is c¢rammed with
practical, up-to-the-minute facts and
information on Installing and Servic-
ing Auto Radios. Tt tells how to install
efficient auto antennas, how te mount
receivers, how to eliminate interfer-
ence, how to service “B” eliminators
and their vibrators, ete. This sample
Lesson will prove how thoroughly my
Training covers Radio’s newer develop-
ments.,

“l want to help you. If
you are earning
than $35 a week 1 be-
your

less
lieve 1 can raise
pay. IHowever, 1 will
let vou decide that. Let
me show you what 1
have others,
what 1 am prepared to
do for you. Get my
book, read it over,
decide one way or an-
other.” JoE. Smith,

done for

and

vision stations. Good jobs with Radio deal-
ers and jobbers. A service shop or Radio
retail business of your own. I'll train you
for these and other good jobs in connection
with the manufacture, sale and service of
Radieo sending and rceeiving sets, auto sets,
loud speaker systems, short wave sets, ete.
Save Money—Learn at Home.
Money Back Agreement Protects You
Told your job. I'll train you quickly and in-
expensively right at home 1n your spare
time to be a Radio Expert. You don't need
a high school or college cducation, My 50-50
methed of training—half with lessens, half
with Radio equipment—gives you broad
practical cexperience—makes learning at

I. K. SMITH

President

Dear Mr. Smith: Without obligation,

full time Radio opportunitiez, and how
themi at home in spare time,

Nowr

Veledre xa

City

National Radio [nstitute, Dept. 51X, Washington, D. C
send me the
sample lesson and your free book about spare time and
I can train for
(Please print plainly)

home easy, fascinating, practical. 1 will
agree in writing to refund your money if
vou are not satisfied with my Lesson ‘and
Instruction Service when you finish.

Many Earn $5, $10, $15 a Week
in Spare Time While Learning

That’s what many of my students do soun
after enrolling. I'll give you special train-
ing, plans and idens to help you do it. Many
students have made $200 to $1.000 in spare
time while lcarning. Nearly every ne’ghbor-
hood offers a spare time serviceman an op-
portunity to make gnod money. I'll show
vou how to “cash in"—show you why my
(ourse is Waorld-Famous as “the Course
that pays for itself.”

Find Out What Radio Offers You

Mail the coupon. My book is free to any
ambitious fellow over fifteen years of age.
It tells you about Radio’s spare time and
full time job opportunities—about my
Course, what 1 give you, what my students
and graduates do and make. There is no
obligation. Act today. Mail coupon in an
envelope or paste on a le¢ postal card, Do
it right now.

J. E. SMITH, President

National Ruadio Institute, Dept.
Washington,

5FX,
D, C.

- o o o e B

-
ey
-

. State .

L---------------ﬁ------—a-------

Please Say That You Sew [t tn Rap1o-Cra¥T
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HUGO GERNSBACK, Editor-in-Chief
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R. D. WASHBURNE, Technical Editor

FEATURING-
THE SERVICE MAN

IN OUR NEXT ISSUE

An exceedingly wide field of "radio" applicaﬁons is
now embraced when we mention the word "service." We
now have to differentiate—radio (in the home), public ad-
dress, theatre talkies, home talkies, car radio, centralized
radio, airplane radio, marine radio, electronic equipment,
therapy apparatus, broadcast and other types of trans-
mitter repair and maintenance, etc. And there are in-
numerable subdivisions of these fields of operation. So,
when we announce that the next issue of RADIO-CRAFT
is dedicated to the Service Man, the very wide scope of
the contents becomes evident. Test apparatus of all sorts
will be illustrated and described. New methods of servic-
ing will be discussed. Helpful information of every imagi-
nable kind will be given, to aid Service Men to operate
more rapidly and with greater profit than heretofore.
DON'T MISS YOUR ISSUE—the Service Number of
RADIO-CRAFT.

RADIO-CRAFT is published monthly, on the first of the month preced-
ing 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 Mount Morris, Ill., as second-class matter
under the act of March 3, 1879.

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

information.

Copyright 1935, Continental Publications, Inc.

HUGQ GERNSBACK, President l. S. MANHEIMER, Secretary

Published by Continental Publications, Inc. Publication office: 404
N. Wesley Ave., Mount Morris, lllinois. Editorial and Advertising
Office: 99 Hudson Street, New York City. Chicago Advertising
Office: L. F. McClure, 919 North Michigan Avenue, Chicago, lll.
Western Advertising Office: Loyd B. Chappell, 511 So. Alexandria St.,
Los Angeles, Calif.

European Agents:

London—Gorringe's American News Agency, 9A Green 5t., Leices-
ter Square, London, W. C. 2.

Paris—Messageries Dawson, 4 Rue Faubourg, Poissonniere, Paris,
France.

706

www americanradiohistorv com


www.americanradiohistory.com

RADIOC-CRAFT for JUNE, 1935 707

= = = fOor the real
servicing ““dope’
you can’'t find a

betdtoer book!

O other radio book is comparable to
the new 1935 OFTICIAL RADIO
SERVICE MANUAL. In contents, in

e i 3 ; A . . . . .
e el R style of printing, in grade of paper, in il-
(ﬁmp';!“ Directory - lustrations there ha.s never been published
g e AT : ; such a comprehensive volume
L B [ B The 1935 Manual contains over a thousand

' Badia Rec pages——yet it is only 114 inches thick because
.1?.3"" -1935 Hn. R it is printed on a special Bible stock which is
oty "y b L : an exceptionally good stock, yet one oflthe
Co gy G R L e ' M thinnest and most durable papers. This 1935

F I Rudio Service '__EiUIdE‘ Manual is the most authentic and elaborate

- ry M A G AN service guide ever used in the radio industry.

Pl Lt bt i 8 Service Men and dealers who use this 1935
- Manual are astonished by finding in it such a
wealth of profitable service information which
has never been published before.

Contents of the 1935 Manual

® Over 1,000 pages full of diagrams and essen-
tial information of manufactured receivers—
only data of real use in servicing is included.
This new Manual is really portable since it is
extremely thin and light as well.

What Uthefs Say ahﬂllt thiS Manual: ® Volume V continues where the preceding man-

ual leit off.

Norfolk, Vi

1 reeelsed e OFFICIAL  RADIO  SERVICE MANUALS R :
il Ter My Better of Mareh 2 1059 0 g NUALs ® Many circuits of old sets are included.
1 o we il 1w e.oa~ very  valuodde
Radie Sersiee oluta referen I e o e ® Service Men know every set has certain weak
| points which are really the canse of trouble. Wher-
kel Mi . g A . e .
S e T R e e S ey ever the information could be obtained, these
and « Iy Mething to raye s banb. 1Us groef, weaknesses with their cures are printed right with
o ORI the circuits, This is an entirely new and valuable
Stillwater, Maine, addition to the Manual.
; hatve peceiviad | 1925 Mannal, and T am vers 1 Pl ) .
Wl LIRITE TINRTRANS T T ® All the latest receivers are included—all-wave
sets, short-wave sets, auto-radio sets, midget and
Swirt o nt, N Cana : » o
O s e A oo cigar-hox sets, etc.. as well as I. AL amplifiers and
('L‘\_l RADID ST I:!\'If 1 \ll ANTALS equipment, and conunercial servicing instruments.
nll | [} 0 t L w thent,
e M Tu Fol Cananld 2 = o
et ! " N ® The cumulative index is even more complete
A ML FORD, L . i
: than before: including cross-reference to sets sold
i A
I owie an ocleiml snbecriler to the G E— under different names and type numbers,
the mnazine, RATTO CRAFT They have 1 great gleas. - B 5
pre o ‘ T 15 R0 ® Volume V includes resistance data; socket lay-
N outs: 1I°. data: and voltage data.
1 M
I bave Tatele | I the 1955 OFFICIAL AT SERY L4 at: atest tubes
e SRS i pOITICISL KA i Tube data on latest tubes.
that BADOA RAFT Macaz a lifesaver . N . . .
1 wend g e withent o e ® Iree question and answer service—as included
ULHADIRIS R | it in our late~t three manuals,

CLIPMAIL COUPON TODALY!

GERNSBACK PUBLICATIONS fnc., 93 Hugson St., New York, N.Y. OVER 1,000 PAGES

n o th [TIR ittt !Tc»n_l for w il tee, TMOVST AR
e e (LT eSO T Over 3,000 Hlustrations. Flexible, loose-leaf
i« Dy eneReley oF 1S Pt stam ] itr Uty leatherette covers. Size 9x12'—only 11" thick

S SRR SERERRREEEEREEE GERNSBACK PUBLICATIONS, Inc.
S0 B - R . e 99 Hudson Street New York, N. Y.

crry. .. 5 5 STATE 5 A S 1)

Please Say That You Saw It in Rapio-CRrRAFT
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ANNOUNCING

Official

T OFFICIAL L s o
.AUTO-RADIO .
SERVICE MANUAL |

" Complete Directary
: o AN ;

Avtomaobile Radia Recsivers

Full Installatisn and

Service Guide

Volume Il

Over 240 Pages
Printed on Special
Thin “’Bible Paper”

“q’ Over 500 lllustrations

Flexible, Looseleaf
Leatherette Cover

MAIL COUPON TODAY!

o e e ——— i — —— — T ——— e — —— — ——

I GERNSBACK PUBLICATIONS, Inc. Dept. RC-635
99 Hudson Street, New York. N.Y.
Enclosed you will find my remittance of $2.00 for which send me
One  Copy of the 1935 OFFICIAL AUTO-RADIO SERVICE
MANIJAL (Volume H) at the special pre-publication price. 1 under-
~tand that the book will be $2.50 as soon as it is published. tSend
remittance in check or money-order: register letter if it contains
cash or currency). The book will be reaay on or before June 15th.

City ...Ntate.. .
(The 1935 OFFICIAL AUTO-RADIO Sﬁdﬁ)\llCE MANUAL is shipped postage
prepaid.

[
[

|

[

|

|

! N

I SNAmMe
|

|

[

|

|

!

L

The 1935

AUTO-RADIO
SERVICE MANUAL

}IERE NOW— is the second volume of the OFFICIAL AUTO-RADIO
SERVICE MANUAL- -the 1935 Edition,

With so lurge a number of new auto-radio sets placed on the market by
different manufacturers, the 1935 OFFICIAL AUTO-RADIU SERVICE
MANUAL becomes an essential part of Service Men's equipment. Re-
member, there are nearly 1,800,000 auto-radio sets in use today.

The 1935 OFFICIAL AUTO-RADIO SERVICE MANUAL (Volume .
contains 1009 new material, It gives schematic diagrams, chassis layv-
outs, mounting instructions, and trouble-shooting hints en all modern
nuto-radio receivers, and older models as well.

THERE IS ABSOLUTELY NO DUPLICATION OF MATERIAL
BETWEEN THE 1913 EDITION (VOLUME I) AND THE NEW
1935 EDITION (VOLUME Il). THE MATERIJAL 18 1009 NEW.

Every radio man connected in any way with the booming auto-radio
business needs a copy of the new OFFICIAL AUTO-RADIO SERVICE
MANUAL. it contains only aute-radio service *‘dope.”

HERE ARE ADDITIONAL HIGHLIGHTS OF THE NEW,
1935 EDITION QF THE OFFICIAL AUTOQO-RADIO
SERVICE MANUAL

® 240 big pages crowded with diagrams, service ma-
terial and other essential data required for proper
servicing of new auto-radio receivers. Included are
diagrams of sets which appeared during 1934, and
which were not included in the supplement to the first
edition.

@® Complete schematic diagrams, chassis layouts, volt-
age tabulations and servicing instructions are in-
cluded for practically all sets. “Under-side” tube
symbols are also included to facilitate the job of serv-
icing the sets.

@® Instructions are included with many sets telling how
to suppress stubborn ecases of ignition interference.
This includes the newest “suppressorless” sets—and
what to do when interference is encountered with this
type of set.

@® Details on how to make installation in “turret-top”
cars are included. The different methods used by car
makers and set manufacturers are listed with the in-
dividual circuits and service information,

@® The index contains the listing of sets which were
published in the first edition, as well as the sets which
appear in the new volume. This information helps
the Service Man to locate the circuit and details for
any receiver that has been made.

@® The book is bound in a handy, flexible leatherette
cover. To be sure the pages are sturdy, to withstand
constant use, the book will be printed on a special
“bible” stock. This is a very durable, but thin paper.
The book printed on this paper can be easily rolled
to fit into your pocket or slipped in the service kit.

Special
Pre-Publication
Offer.’

You now have the opportunity to order the 1923 OFFICIAL AUTO-
RADIO SERVICE MANUAL beflore it comes off press. . . You will rave
money.

The list price of thiz book iz $2.750. AT THE SPECIAL PRE-PURLI-
CATION PRICE YOU CAN BUY THE BOOK FOR £2.00. THIS IS THE
FIRST AND ONLY ANNOUNCEMENT WHICH WILL BE MADE RBE-
FORE THE BOOK I8 PUBLISHED. IT IS OUR GUARANTEE ‘THAT
THE BOOK WILL BE READY FOR DELIVERY ON OR BEFORE THE
15th of JUNE. ONCE THE BOOK IS PURLISHED, THE LIST PRICE
WILL PREVAIL.

GERNSBACK PUBLICATIONS, INC,

99 HUDSON STREET NEW YORK, N. Y.

Please Say Thot You Saw It in RADIO-CRAFT
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“‘Takes the Resistance out of Radio’’

Editorial Offices: 99 Hudson St., New York, N.Y.

HUGO GERNSBACK, Editor

e e
Yol. ¥I, No. 12, June, 1935

AUTO-RADIO DEVELOPMENTS

An Editorial by HUGO GERNSBACK

T HAS been estimated that there are
in use in the United States about
1,800,000 automobile radio sets.

Set against this the figure of 21,-
000,000 automobiles, according to the
latest available information, and it will
be seen that only a small percentage,
i.e., only 14 per cent are equipped with
radio.

Sets are becoming much more stand-
ardized; they are continuously being
made smaller, more compact; they are
built better from a mechanical stand-
point to withstand the shocks they re-
ceive. It may be said that, in general,

RADIO TO MAKE CARS
COLLISION PROOF

Auto radio sets of the future will
not only produce entertainment,
but will make your car practical-
ly safe from collisions. This and
a number of other new ideas are
advanced in this editorial, which
should be of more than passing
interest to radio engineers and all
car owners.

mendously, due chiefly to electronics
incorporated in the car radio of the
future,

By means of photoelectric cells and
capacity-effect devices it should not be
a very ditficult problem for radio en-
gineers, in conjunction with automo-
bile technicians, to evelve ways and
means to make automobiles safer-—far
safer than they are today.

To mention just a few ideas on the
subject, all of which are possible even
today:

Many accidents are caused today by
cars colliding, that is, by one car run-

automobile radio is on the increase.

What about the future? What improvements, what
changes are apt to be made in car radio sets? In the first
place, in the next few years all new cars will have metallic
bodies that will not permit use of the aerial, close to the
car (under the roof, for instance), to which we have been
accustomed. Consequently other points of advantage must
be found. These are mainly underneath the car, or outside,
at some distance from the main body of the car, as in the
case of insulated bumpers, etc.

The “multiple coperation” idea, whereby the set can be
switched on and tuned not only by the driver but by the
passengers in the rear compartment as well, will gain more
and more adherents. Frequently, people in the rear com-
partment wish to operate the set independently of the driver
and this convenience can be made available by means of
extra controls.

While many refinements have been made in car radio
sets, it would be foolish to say that the end of development
has been reached. As a matter of fact, we have only
witnessed the beginning. In a few years television will be
with us, and you may rest assured that as soon as it has
been accomplished in your home it will also be an accom-
plished fact for your car. There is no reason why a person
sitting in a private car, in a limousine or in a bus should
not have the benefits of television when it finally comes
about. Of course, it is a far cry from the present television
sets to the small compact “televisor” less than a foot square
installed in your car ten or fifteen years hence, but that
image reception in your ear will come no one doubts.

What next? We have had under discussion aural as
well as visual radio. What else can there be? The art
of clectronics—closely allied with radio in general—fur-
nishes the answer, and it seems to me that one of the
greatest contributions radic engineers can make in the
future lies in safeguarding the lives of automobilists and
pedestrians.

The great number of deaths due to careless driving, negli-
gence, and many other personal equations due to automo-
biles is becoming more appalling as time goes on. In the
United States, during 1934, there were 36,000 persons
killed, 954,000 per=ons injured, due to automobile accidents.
Many of these accidents were preventable, and the radio
engineer is the one who can cut down the percentage tre-
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ning into another, by one car being
bumped in the rear by another, ete. Authorities have long
agreed that cars, even when stopping, should not come
more closely than within two or three feet of each other.
If a capacitative device were installed on all cars, on the
front fender, then as soon as any body having a large
capacity, as for instance an automobile, truck, pedestrian,
etc., came within say, two feet of it, a relay would auto-
matically cause the brakes to be put on. This would obviate
a great many collisions, and while it would not stop all
collisions, it would certainly minimize the effects thereof.
It is reasoned that it is often better to stop a car sud-
deniy, without hitting another car, even if slight injuries
are resulted thereby, than to have serious collisions not
only with the direct result of killing the driver or passen-
gers outright when the cars actually erash, but also, in-
directly as a consequence of fires which often break out.
While it is true that such an automatic capacity-operated
devive would not be very effective when a car going at 40
miles an hour suddenly came within two feet of a pedes-
trian, still the chances are that the damage done might
not be as great as if the progress of the car had not been
halted. It is one thing to strike a human being with a car
going 40 miles an hour and quite a different thing if the
car strikes at a speed of 8 or 10 miles an hour. The
difference may be in saving of the life of the person so
struck.

The car radio of the future will also help to overcome
other human handicaps, of which there are many. One of
the worst at the present time is that people forget to turn
on their headlights and rear lights in approaching dark-
ness. The result is that other cars cannot see the unil-
luminated car and crashes arc often due to this. The
photoclectric cell is the answer, One or two such cells
stationed somewhere near the top of the car would auto-
matically turn on the lights as soon as the visibility falls
below a certain level, and it will make little difference
whether the requirement is during the daytime due to
approaching storm, due to entering a tunnel, or when driv-
ing through a dense forest road where the visibility is poor.
The lights will automatically go out as soon as a high visi-
bility is again reached, all without the driver having to
touch anything.

“
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THE RADIO MONTH

A  heated controversy between and

/ c legislators
insurance cnmpames—angﬂ radio manufacturers and
car radio owners,

AUTO RADIO-
PRO AND CON

VER since auto-radio
E installations became

popular, a controversy
has been going on—between legislative
authorities and insurance companies
on one hand, and radio manufacturers
and car radio owners on the other—as
to whether aute radio presented an
accident hazard or not.

Last month, the state of Connecticut
went so far as to introduce a bill pro-
viding a $50 penalty for the installa-
tion in an automobile of a radio set or
any other device which “tends to dis-
tract the attention’” of the operator!

However, the Rapio MANUFACTURERS
AssoCIATION which has been instru-
mental in bringing auto radio to its
present popular position says in a let-
ter to RaADIO-CRAFT—“We have no in-
formation that the bill is being pressed
or seriously considered.”

Mr. Bond Geddes, Executive vice-
president and general manager of the
RMA made the following summary of
the situation. “Since that time (when
auto radio first became popular) there
has not been a single case according to
any information in our Dossession
where an autemobile radio has been the
cause of any major accident. Against
this is the almost unanimous opinion of
operators of automobiles equipped with
radio that they tend to reduce speed
and, therefore, are not a source of
danger but actually become a safety-
factor.”

In a survey of the insurance com-
panies interested in car insurance which
was made a short time ago by Raplo-
CRAFT, many interesting replies were
received to the questions asked. The
majority of the companies evaded the
issue of whether radio installations
might influence their insurance rates
or their desire to insure cars so
equipped.
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Ser. No. 3v6.320 L. Baustacrn & Co., Newark. N. J.
Filed Jan. 22, 1935,

WOR

For Rudlo Recejring Seta and Radio Tubes.
Claime use siuce Dec. 19, 1834,

Soon we'll listen to WOR on WOR sets equipped
with WOR vacuum tubes.

WOR IS
DECLARED-

OR is declared to
be the name of a
new line of radio

sets and tubes to be introduced by L.
Bamberger & Co., if we can believe the
above copyright notice published last
month in the Patent Gazette.

“America’s Great Store” broadcast
station—now 50,000 watts—seems to
have gone not only high-fidelity, but
also high-hat!

According to this notice, the set buy-
ing public in the vicinity of Newark,
N.J., will soon be buying WOR sets
equipped with WOR tubes to listen to
programs from WOR. And just think
of the dilemma that will result if other
broadcast stations start using their call
letters for the names of radio sets and
accessories. We’ll probahly have such
names as KOP transceivers—KICK
tubes—KIT aerials—KID juvenile sets
— WHAM lightning arresters—WAVE
aerial wire—KOIL tuners and WOW
noise suppressors (hil)!

THE FIRST
ELECTRONIC SHOW

®HE electronic branch

ammmmm— ) of “radio’”’ has now

achieved such propor-

tions that an Electronic Show—the first

of its kind—was held, with great suc-
cess in Chicago, last month.

The Chicago Civic Opera Building
was filled to capacity with photo-cells
in all their numerous forms, and fune-
tioning all the way from door opening
to sorting poker chips. Of course,
there were other gadgets besides photo-
cells, but the lion’s share was taken by
light sensitive devices.

The importance of electronic devices
{or as David Sarnoff, president of RCA
recently described them—*‘the new
miracle workers of our day,”) cannot
be over emphasized. Without electrons
we would have no radio sets, sound
moving pictures, long distance tele-
phones, talking books for the blind,
facsimile transmission, nor thousands
of other devices which make our lives
more pleasant, such as light measure-
ment and control, automatic counting
and sorting devices, protection of ma-
chine operators, burglar alarms, etec.

www americanradiohistorv com

BELGIAN FREIGHTER
IN DISTRESS

S EVERAL months ago,

on this page, we told
of the heroic efforts of
the erews of several ships in rescuing
the survivers of other ships, wrecked
by the terriffic storms which raged over
the seas at that time.

One of these ships was the Usworth,
an English freighter which foundered
in the midst of one of these storms. A
volunteer lifeboat crew from the
Belgian ship Jean Jadot saved many
of the Usworth’s crew, it will be remem-
bered.

And now comes news that the Jean
Jadot also had to send for assistance,
last month, when she broke her rudder,
450 miles east of Halifax. A Coast
Guard cutter towed her to safety, how-
ever, in answer to her SOS.

MORE ABOUT
FIRE-ENGINE RADIO

HE radio industry
Tseems to have become

fire engine conscious.
Last month, we predicted the use of
P.A. equipment for the direction and
control of fire apparatus and now
comes news of an honest-to-goodness
short-wave installation in a fire engine.

In order to provide communication
between the scene of the fire and head-
quarters, the new hook-and-ladder ac-
quired last month by the Northwood
(Middlesex, England), fire brigade is
equipped with a short-wave transmitter
and receiver as the rural area of 20
square miles, makes it difficult to get in
touch with the fire station during a dis-
tant call. Hence the radio equipment.

Incidentally, while on the subject of
radio and fire engines, it is interesting
to note that practical jokers who de-
light in “putting in” false alarms, in
New York, will find themselves in a
heap of trouble now that all fire alarms
are also sounded at police headquar-
ters. A radio car is dispatched to the
fire box, post haste, as soon as the
alarm sounds!

Short-wave radic has found another use—in fire

engines—to contact the fire house.

.
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IN REVIEW

THE MOON
AND RADIO

WO interesting devel-
opments in the theory
of radio wave propaga-
tion, took place last month.

The first of these was the discovery
by Dr. Harlan T. Stetson, that myste-
rious electronic tides in the ionosphere,
about 200 miles above the earth, and
apparently caused by the moon, take
place, with a marked effect on radio
transmission.

Dr. Stetson said—*“An analysis of
measurements appears to indicate that
radio waves are received much more
strongly during nights when the moon
is below the horizon.”

The second news item comes from
the Bureau of Standards which has dis-
covered a new reflecting layer above
the earth, similar to the Kennelly-
Heaviside and the Appleton layers, but
higher, than the “E” and “F’’ layers.

The new layer which has been called
the “G” layer, reflects high frequency
signals which penetrate the other two
ionized reflecting layers.

A NEW ENCGLISH
FACSIMILE SYSTEM

HE transmission of pic-
Ttures by radio has been

advancing by leaps and
bounds during the past months.

The latest development along this
line comes from England, where the
Marconi company has set up a system
between London and Melbourne, Aus-
tralia. This new service was announced
last month by the Marconi Co., and is
advertised for the transmission of
photos, written or typed matter or
drawings.

The system depends on a rotating
optical system, within a stationary
drum, for scanning the original. The
receiver utilizes a special glow dis-
charge tube which exposes a minute
spot on commercial bromide photo
paper.

The new Marconi facsimile system which operates
between London and Melbourne,

RADIO-CRAFT JUNE,
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velopments.

The “'mystery’ plane and Kreusi homing compass.

THE NAVY'S
MYSTERY RADIO
PLANE HOAX

tST month the newspa-

pers were set agog by
rumors of a mystery
plane which the U.S. Navy had fitted
up with robot flying devices and ex-
pected to send to Australia, from Cali-
fornia without a soul abeard.

For a week or more, the papers were
splurging this supposed news about the
mystery plane. One New York paper
even went so far as to make an artists
conception of the interior of the huge
Douglas transport plane with its radio
control devices.

A little detective work and a state-
ment from Geoffrey G. Kruesi who de-
veloped the “homing compass” installed
in the plane disclosed that there was no
mystery at all in the tests conducted
on the “‘coast.””

All that the Navy wanted to deter-
mine was whether the homing compass
was dependable for guiding a plane
over the ocean, when the nearest sta-
tion (disregarding ships) is sometimes
thousands of miles away. In other
words, it was simply a routine test of
a device which was used by Wiley Post
in his 'round the world flight and has
been applied to the blind landing sys-
tem worked out by the Bureau of Air
Commerce.

Mr. Kruesi said—*“The device elimi-
nates a lot of calculations and permits
a flver to set any course he chooses,
using the regular broadecast stations for
his bearings. For instance if a man
wanted to fly from Oakland to Hawaii
he would tune in on the station at
Honolulu and as long as he continued
flying straight the needle on the dash-
board would stand perpendicular, If
he deviated to the right or left the
needle would move to the vight or left,
showing the degrees he was off, so that
he could get right back on the course.”

An important aspect of this “mys-
tery flight” however is the prospect of
a trans-pacific air line which is said to
be the reason for zll the hullabaloo.

1935
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Radio is now such a vast and diversified art it becomes nec-
essary to make a general survey of important monthly de-
RADIO-CRAFT analyzes these developments
and presents a review of those items which interest all.

<«—500,000 WATTS

Station WLW

ouTPUT

The comparative power of WLW before and after
the F.C.C. changed their minds.

WLW REDUCED
TO 50 KW.

SERIOUS blow to
Unecle Sam’s pres-
tige as operator of

the world’s most powerful broadcast
station came last month when the Fed-
eral Communications Commission ruled
that “America’s Station” would have
to go back to 50,000 watts in the eve-
ning hours instead of the 500,000 watts
they had been distributing over the
country-side.

It all came about because of a com-
plaint from Toronto's CFRB that the
Crosley station blotted out its signals.
The decision of the F.C.C. comes as
rather a surprise as their previous
viewpoint was to ““tell the listeners to
get better sets” and thus avoid the
blanketing of a powerful station. Ap-
parently they changed their minds!

This leaves Russia as the claimant
for having the world’s most powerful
broadcast station.

KITCHEN RADIO
SETS TO SELL
REFRIGERATORS

RADIO—as the world’s

foremost salesman-—
has taken over a new
lIine of selling, according to news which
reached RaAbpio-CRAFT last month.

A large refrigerator manufacturer
is introducing a combination kitchen
“recipe radio” and coin meter to aid
in their merchandising efforts. Accord-
inzg to an official of this company the
new radio and meter combination is
tamper-proof and constructed so that
the coin which keeps the refrigerator
operating also provides the current for
the radio set.

It seems that there is no end to the
number of ways in which radio broad-
casting can be applied to advertising
or selling. (Continued on page 767)
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RADIO PICTORIAL

P2

A broadcast studio—at 70

miles an hour! N.B.C's. new
[{ mobile studio carries 4 sep-
arate transmitters, 5 receiv-
ers, and a power plantl The |
strongest transmitter is 150
watts; it covers 100 miles
with high-quality programs
while stationary and 50 miles
when in motion.

== : ULTRA-
HAM M ¥ NIGH -

' i} FREQUENCY
E \ RECEIVER

First W.E. police radio
ultra-high frequency is
used in Newark, N.J. A
500-watt amplifier drives
the 50-watt transmitter.
The dispatcher keeps
track of the patrols with
miniature cars.

Broadcasting from a bobsled skimming over ice
at 70 miles per hour! The transmitter is strapped
to No. 3 man. A § {t. vertical rod is the anten-
na. A close-up of the 7-meter, |-watt transmit-
ter is shown (right) on the operator's back. |

Photo G. E. Co. | Freedom from atmos-

pheric disturbances is the
outstanding advantage of
the police radio at New-
ark, MN.J., working on 9
meters. The control for

maintaining this frequency is a quartz crys-

tal which is ground to paper thickness, and
i vibrates 5 million times a second.

The aerial on a novel English
mono-car, built like a ship,
and equipped with a radio set.

Photo by Fox. V|

The Lear radio direction finder or “homing”
device installed in a car for experimental pur-
poses, and field strength checks. Recent tests
have shown it to be an infallible radic compass
for airplanes or ships. It may be employed as a
reqular radio receiver for broadcast programs
or, it may be utilized as a visual type homing
instrument by which a “course” may be di- Radio for the
rectly and accurately steered toward o distant nurse is a new
radio station. The receiver tunes from 195- wrinkle in baby
415 ke. for beacons and 550-1500 kc. for broad-  carriages. How-
casters. A combination visual indicator and  ever, no provi-
remote control is shown above the windshield. sion is made to
A calibrated compass projects through the roof [ull "Jr." to
of the car. The antennas are mounted on the sleep. Batteries
roof of the car. A vertical antenna is used for are mounted in
the visual indicator and the loop for plotting the rear of the
the course. set.
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The highly directional antenna system of WOR's new 50,000 watt,

high-fidelity iransmitter (old power-—5,000 watts) sprays high-
powered radio waves over an area shaped like an "hour-glass.” The
program signals are focused over an area of greatest population. A
“concentric’’ transmission line terminates in the antenna, and two
half-wave "power reflectors’ which “buck” the antenna output in two
directions. A ground of 40 miles of buried copper wire is used. A
master control desk [lower left) is the nerve center of new WOR.
Seen through the observation window is an operator seated at the
transmission control desk. At lower-right is illustrated front of the
transmitter, showing the control desk; a floor layout is used that places
the control man nearly equidistant from all panels and controls.

It is the first station to have an absolutely windowless building,
and the first to utilize the hot water generated by the eight 35 kw.
tubes to heat the building. The wire lath is welded together to
form a solid ground.

INSULATING 1
GUY-WIRE POWER
" 1 REFLECTOR
\ A, i 7 N2 .2
_VERTICAL i
POWER ANTENNA
4 REFLECTOR
, Ne 1
P
b CATWALK

ey _y ‘
bl e i R

Photos courtesy W. E. Co.

Y
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The Koenigsberg radio station in Germany
is an acoustic marvel, In addition to the
usual damping methods, which tend to
acoustically enlarge the rooms, special at-
tention has been given to means for rift-
ing all large areas. For instance ceilings
are boxed, as illustrated, and adorned with
acoustic stalactites,

I'hoto by Globe

The sound effects man
simulating unusual noises
in the BB.C. Above, the
crash of airplanes imi-
tated by crushing a
match box, and tearing
and rustling brown paper;
an earthquake (left) ob-
tained by sliding rocks
down a sandpaper board
to a bass drum. Rice
sl -1 dropping on brown paper
(right} imitates rainstorm.
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¥ » COUPLING
HOUSES

In the studios of Ger-
many's new Koenigsberg
station are employed ex-
tensive means to secure a
low angle of incidence, in
order to obtain an opti-
mum echo time. Ceilings
are ‘equipped with tilted
areas of planking that
prevent direct reflection:
similarly, the walls are
built as sections, slanting

in a horizontal plane.
Globe Ihoto
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THE TWO-WAY AUTO-RADIO
OF THE FUTURE

Auto radio is in the very be-
ginning of its development
stage, according to this fore-
cast by Hugo Gernsback.
The auto-radio receivers,
which we are inclined to con-
sider "the last thing," are
really only crude experi-
ments.

HUGO GERNSBACK

Two-way communication and
television for the car are two
predictions of the future of
automobile radio. The trans-
ceiver, which is practical fo-
day, has many uses, such as
calling for aid in case of
breakdown, etc.

E HAVE become accustomed
to our automobile radio sets,
and in this country, at least,

they are no longer a novelty.
They are, however, still in their de-
velopment stage and the latest word on
this subject has not been said, (as I
have also pointed out in my editorial
in this issue of RADIO-CRAFT).

There are many possible develop-
ments and the radio engineer is con-
stantly under pressure for new ways to
make the automobile set not only more
perfect but to have it embrace new
duties, as well.

One of these, especially, I wish to
discuss in this article because I believe
not only that it is a needed improve-
nient, but also that it can be the means
of saving not only untold annoyances—
but lives as well! Our present radio
sets (and this is true of all of them)
work only one way—that is, they can
emit transmitted programs, but as
for originating music or speech, they
are mute.

Picture a scene which can be recon-
structed from any Monday morning’s
newspaper—indeed, almost any news-
paper of any day throughout the length
and breadth of this country. The
driver on the highway, due to careless-
ness, or due to intoxication, or because
he fell asleep while driving, runs into
a telephone or telegraph pole, partially
demolishing his car. Let us assume in
this instance that he has not been killed
outright, because not all accidents are
fatal. One of the passengers, however,

714

The ac-

has been seriously injured.
cident is on a little frequented road.
It will take time to summon help, grant-
ing that there are passing automobil-
ists who may have witnessed the ac-

cident. If it happens in the daytime,
passing cars may be relied upon, of
course, to tell about the accident at the
next town. However, if the accident
happens at night and the car ran off
the road where it is not visible, the in-
jured party or parties may lie for hours
before they are discovered—and in the
meanwhile death may occur!

Suppose, now, that we have the car
radic set (a transceiver, or convertible
type of set capable of operation as
either a transmitter or a receiver, at
will) available in working order, (the
radio set of the future will not be in
the front of the car but will probably
be under the seats in the rear compart-
ment so it will stay in operation, un-
less the entire car is smashed to pieces).
Even if the driver or the other pas-
sengers of the car are injured to some
extent, they still may have the strength
to flip a switch and talk into a micro-
phone placed conveniently in some com-
partment in the front or rear of the
car. An SOS is sounded, the car giv-
ing directions where the wreck oc-
curred, and in very little time help
will arrive at the spot. In addition to
occasionally saving lives, it will often
save untold suffering, because ambu-
lances may thus be summoned quickly,
and in the case of a minor accident, a
towing car can reach the wreck with
the least possible delay.

As to technical details, most any
radio engineer today can visualize them.
Practically every set on the market to-
day could be instantly converted into a
transmitter simply by turning a switch.
This would put the circuit of the set
into an oscillating condition, so that
when a person talked into a microphone
connected to the input side, the im-
pulses would be sent out (preferably,
on short waves), the same as they do
from any other transmitter.

I know there will immediately be a
chorus of objectors to this scheme be-
cause there appear to be many loop-

RADIO-CRAFT
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holes in it—which, however, can easily
be overcome, as you will see.

In the first place, a special wave-
length for automobiles must be set aside
by the Federal Communications Com-
mission. This must be a frequency be-
low 6 meters; preferably, such a fre-
quency where the effects of the broad-
cast transmission are ineffective be-
yond the horizon, or, let us say, within
a radius of 20 miles or less. The rea-
son for this is obvious. If you choose
a higher wavelength, then the SOS will
go out indiscriminately over a very
large area and the result would be that
too many wrecking cars or ambulances
might be summoned. By choosing the
correct frequency, however, only a few
miles will be effected. The power of
the “transceiver” should be such that it
need not reach more than about 10
miles. This should be sufficient for all
ordinary purposes. (The transmitter
must be crystal-controlled so that com-
munication is only possible in this par-
ticular channel.)

Every service stution in the country
would then have in continuous oper-
ation a special short-wave receiver
tuned only to this frequency. Any in-
coming call could, therefore, be heard
and the attendant would immediately
know where the accident occurred. (If
he believes that another service station
is nearer he will not go for help, un-
less the call is repeated within ten or
fifteen minutes.) If ambulance service
is required, he can telephone to the

(Continued on page T752)
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HOW TO MAKE an ADVANCED

DUAL-WAVE

CAR-RADIO

RECEIVER

Suppressor-less design and features not found in manufac-

tured sets make this receiver worth while.

C.W.PALMER

770 S IT worth while for an individual
to attempt the home construction
of a car radio set?” is the ques-
tion being asked on all sides to-

day. “Yes,” is the author’s answer to

the Service Man looking for an oppor-
tunity to make a little ‘“‘side money,”
and to the person who wishes to have
available in his ear features not arail-
able in automotive radio scts wow on the
market,

“Suppressor-less” operation (in most
cars), broadcast and International
short-wave program reception, “leakage
reactance” tone control, and low car-
battery drain—these are the outstand-
ing features of the “letter size” auto-
mobile radio receiver designed by the
writer; features which warrant con-
struction of the instrument in the face
of existing low-price sets of even small-
er dimensions. {The set is referred to
as “letter size” because the aluminum
chassis is exactly the same size as
standard letter-size writing paper, or
814 x11 ins.)

Although dynamometer tests seem to
indicate that car ignition-system sup-
pressors are not harmful, present engi-
neering practice calls for utmost effort
to produce a radio receiver design
which will permit satisfactory recep-
tion without recourse to suppressors.
The construction details of this interest-
ing receiver indicate that the newest
ideas are now available in a tested cus-
tom-built automotive radio receiver.

ENGINEERING DETAILS

Separate aluminum shields for the

first R.F. and first [.F. stages prevent
pick-up of ignition interference at these
most susceptible points; in addition,
they prevent eddy currents in the
chassis from inducing noises at these
points. The over-all, crystalline-fin-
ish iron cabinet does not have any heat-
vents—the metalwork of the receiver
affords adequate cooling by condue-
tion, of the single low-voltage elec-
trolytic condenser used in the set. A
special, low-resistance “A” filter (1nade
especially for this set by a well-known
manufacturer) is incorporated right in
the chassis to keep out ignition and gen-
erator noise. The carefully-planned
layout maintains short grid and plate
leads; all possible leads are shielded.
A “genemotor” type of “B” supply unit
was selected as having least tendency
to produce noise; further, this unit was
located remote from the set, only a sin-
gle, well-shielded lead, bypassed right
where it enters the set, being used.

A feature of exceptional interest to
most radio listeners is the provision for
dual-wave reception of broadcast pro-
grams. Since many states and cities
ban the use of sets which cover the po-
lice wavelengths, it was decided that
the only way to get from the broadcast
band to the desired portion of the short-
wave band was to skip right over the
police band—in order to land in the
“international” short-wave bands of
19, 25, 31 and 49 meters. During the
sunmer months especially, short-wave
signals are quite strong, and clear from
static interference due to electric
storms. and anyone accustomed to re-
ception of these programs on their

Fig. A
The complete set in its crackle-finish box and
chromium speaker grille,

Fig. B

unit and remote control

The chassis, generator “'B"
Note how speaker is

—showing positions of parts,

recessed into the chassis,

A’ FILTER

Fig. C
The under.chassis view showing the condensers,
resistors, tube sockets and wave-change switch,

home “all-wave” receiver will relish the

opportunity of receiving their favorite

station while away on trips. Of course,
(Continwed on page 748)

Fig. 1—The circuit of the complete dual-band set, with values of all parts—the intermediate frequency is 456 kc.
— — — —— — — — — 4 410 MMF._(EACH)
= 1" “oanceD £2EQ 28800
—_—— e CONVERTER  “Giilc
3 6A7 7

)
ORU e v J LIVE GENERATOR OF CAR BATTERY

T [ = [T . = .
LI [ swy T—=5 3 H— 7 [
T - 3 f l SN Y connecTs To

Al ?—A GENE_:EI_TOR B~ da=250V -u ) B+ »-2950 GROUNDED TERMINAL SW.7 ano RIE « ONE UNIT

RADIO-CRAFT JUNE, 1935

for

www americanradiohistorv com

715


www.americanradiohistory.com

UTOMOTIVE
which only a few years ago
played an unimportant role in
the production division of the

radio receivers,

American radio industry, now play
a prominent—almost a life-saving
—part in the sales program of many
radio manufacturers. As for instance,
about 20 per cent of all sets sold dur-
ing the last two years have been auto-
radio receivers (see Fig. 1A), and for
1935 far greater sales figures are prog-
nosticated.

While in 1932 dealers succeeded in
distributing only 142,000 aute-radio re-
ceivers, the statistics for 1933 tell about
sales five times as big—and involving
the tremendous number of 724,000 re-
ceivers! This unexpected expansion,
without any parallel in American radio
history, has been surpassed during 1934
by sales of more than 780,000 auto sets
(figure, courtesy ELECTRONICS), (see
Fig. 2), and the estimates for 1935
forecast a distribution of about 1,000,-
000 auto-radio receivers!

According to the sales figures given
above there are between 1.7 and 1.8
million automotive radio receivers in
use today; a relatively small number
if we consider that there are about 21
million passenger cars in operation.
This means that only 14 per cent of all
passenger cars are equipped with sets,
while 86 per cent remain as virgin sales
opportunities. (See Fig. 1B.) These
figures would seem to justify the state-
ment that these sales possibilities, rath-
er than television (see the author’s
article, “A Modern Picture of Tele-
vision,” in the April and May, 1935,
issues of RADIO-CRAFT), will bring the
much-prayed-for radio “boom,” because
auto-radio sets are on the way to be-
coming standard equipment in every
modern American car.

BLACK CLOUDS
IN THE BLUE SKY

However, this pretty picture of the
future changes quite a bit when atten-
tion is paid to modern construction
trends in car design. The dernier cri
of the auto industry now is the “turret
top”—the all-metal roof employed in
many of the 1935 cars; and in most
designs projected for 1936! So far as
safety is concerned there is no doubt
that this improvement represents re-
markable progress in car manufactur-
ing, but for the radio industry *he «ll-
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In this survey of the auto-
radio field, the author covers
every salient fact concerning
the design, installation and
operation of car-radio sets.

metal roof is paralyzing! For, the
“turret top” is not only a very efficient
shield against thefts and car accidents,
but also serves as a very efficient shield
against radio waves, making many of
the approved auto aerials of previous
years very inefficient, and ripe for the
museum!

The performance of a car-radio set
is dependent upon the strength of the
R.F. pick-up brought to the first stage
of the receiver. Heretofore, with its
shielded lead-in, the sedan-roof antenna
(with a capacity of 200 mmf. and a
resistance of 1.5 ohms at 1000 kec.),
remote from ignition interference and
having maximum effective height, has
been just about perfect. But this tran-
quil state has passed. The turret top
has now obsolesced the roof antenna,
thus putting the radio engineer “on the
spot” te find a substitute giving an
equal interference-free R.F. input of
sufficient strength.

SOMETHING ABOUT
ANTENNAS

In recognizing this difficult sitvation
there is now much talk among auto-
radio Service Men about the so-called
“undersiung” antenna (which works
with impedance-matching transform-
ers to maintain the signal level, and a
special R.F. transmission line to keep
the interference level down). In this
connection it should be noted that its
effective height is only %4 to 1% that
of a roof antenna.

According to Cutting and Gates, the
roof-type antenna has an average ef-
fective height of about %-meter. This
means that an R.F. pick-up of 20 micro-
volts may be obtained with a good roof
antenna if a “field strength” of 100
microvolts-per-meter is available; now,
in consideration of the very high noise
level of a car, an output of 2 to 2.5
watts is necessary to obtain sufficient
volume to over-ride the car noise level.
Consequently, a gain of 111 db. (about
twice the sensitivity of an ordinary
“home” receiver) must be provided to
raise the 20 microvolts R.F. input to
an A.F. power output of 2.5 watts; the
problem in turret-top cars is several
times more difficult!

In turret-top cars, to secure with an
underslung antenna the output obtained
in non-turret-top cars and a roof an-
tenna, would require a receiver gain of

(Continued on page 747)
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CAR-RADIO SETS
AFLOAT

The car-radio set is ideally adapted for use
in small boats as this article explains.

suited for use in the some 200,000 eraft that consti-

tute the “small boat” floatilla in American waters,
is a fact little realized by the average technician—in fact,
even the industry as a whole has passed right by this
lucrative field as though it were a plague! The car set,
it must be remembered, is very compact and sensitive; too,
it is conveniently controllable from any location near the
helm.

The most important consideration when installing a car-
radio set in a motor boat, is the location of the chassis. It
is imperative that the receiver be mounted or placed out
of the field of spray. The boat builders invariably place

T HAT the “automobile” type of radio receiver is ideally

v = e 5

E
f

Fig, B.

The small cabin boat is

a fine place for a car

radio. It is necessary

to protect it from the

effects of salt water,

though, or trouble will
ensue,

“CAR-RADIO"
SET

S S T
. B 2,
- 3
T

Fig. A. The remote control, like in a car, can be mounted on the dash.

the receiver in a closet or cabinet. Boat owners usually
mount the set on a wall or partition in the cabin.

After a suitable location has been found, the speaker and
set, or the entire unit if the speaker is integral, should be
given two or three coats of shellac, clear Duco, or varnish.
This must be done to prevent rusting and corrosion of the
metal housing and of the components due to the salt air.

In the event the set must be installed in the cockpit of
an open boat or otherwise in the field of spray, then, not
only must the set receive three coats of the above finishes,
but also the metal parts of the speaker—including the voice
coil, if it is a dynamic reproducer. This practice must be
followed on every jobh.

The illustrations show three common locations of the

(Continued on puge 745)

Here are a few of the multitude of possible
uses of radio in cars which may be turned to
profitable side-lines by Service Men.

R. D. WASHBURNE

NOVEL IDEAS IN
CAR RADIO

HILE auto radio has advanced
Wby leaps and bounds during the

past year, and many novel and
interesting uses have been devised for
car-radio sets, there are many others
which may be turned by the Service
Man into profitable side lines.

For instance, in sedan and touring
cars, the passengers in the back seat
have no control over the radio set, eith-
er volume or station selection. How
much handier it would be if there were

two controls, one for the driver and the
other for the use of a person in the
back of the car! And this can be
worked out without great difficulty by
the Service Man, by the use of a long
flexible cable (such as the one shown on
page 156 of the September 1934 issue
of Rapro CRAFT) and a friction drive,
attached to the present remote control.
A rubber wheel attached to the front-
seat control and a similar one attached
to the new remote control, arranged so

REAR SEAT
REMOTE
CONTROL

LSTEERING
COLUMN CONTROL

RADIO-CRAFT

for

that the two wheels press tightly to-
gether will permit the second dial, in
the back seat to function.

Another interesting possibility for
the car-radio enthusiast is the use of
ultra-short-wave transmitters and re-
ceivers in cars for “hound and hare”
games. This is fine sport in the coun-
try, for vacations and outings. One
car is equipped with a small portable
transmitter (under the direction of a

(Continuved on page 754)
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ANNOUNCING-

OTHO FULTON

ELECTROLYTIC PICTURES

VIA AN

IMPROVED SYSTEM

A description of a new method of sending and receiving pictures which is extremely
simple yet produces a definition equal to the best photographic facsimile process in use.

—~ PORTAS:
SCANKN

aNg
PECORDER ~

Fig. A. Complete scanner and recorder.

a picture was sent through the

ether from London, England, to
Sidney, Australia. It was essentially
an experiment at that time, but it was
the forerunner of the development of
an extremely practical and foolproof
method for sending photos, drawings,
printed matter, etc., over great dis-
tances with faithful reproduction at
the receiving end.

Today the system has been perfect-
ed, and in a short time it will be placed
on the market under the trade name
“Fultograph.”

The Fultograph greatly differs from
other telephoto machines, in that a
light beam and photoelectric cell are
not used in the receiver, commonly
called the recorder. Instead, reproduc-
tion is accomplished by the ‘‘electro-
lIytic” action (decomposition of a
chemical compound by electricity) of
a stylus contacting a paper moistened
with a special (copyright pending) io-
dide solution. The recorder develops
a 4x6 in. picture in about 4 minutes.

When the electrolytic action occurs
(which is practically instantaneous),
shading results as a ‘“positive,” com-
pleted picture in “sepia’” (a beautiful
shade of brown), which corresponds
in density to the print or ‘negative’’
at the transmitter, or scanner as it is
properly called. An advantage of the
system is that the operator can control
the density or contrast by varying a
volume control which adjusts the cur-
rent flowing to the stylus.

THE PORTABLE
INSTRUMENT

A complete picture system for port-
able use is shown in Fig. A; the elec-
trical circuit is shown in Fig. 1. Note
the absence of intricate mechanism.
This type of apparatus is now being
tested by various police departments
for the transmission of pictures from

EVERAL years ago the radio
world was startled to hear that

7i8

headquarters to cruising police cars
on patrol.

Figure B more clearly illustrates the
simplicity of the scanner. In place of
using a series of complex lenses to re-
flect the shading of the picture to the
photoelectric or “PE.” cell, a more di-
rect system is used. The PE. cell is
placed inside of a glass cylinder which
is coupled to a “synchronizer.” The
print or negative is placed around this
cylinder. A light beam for energizing
the PE. cell is produced by a lamp and
a condenser lens, set in a housing
which rests on the cylinder.

The light beam is adjusted so that
it passes through the negative and falls
on the plate of the PE. cell. As the
cylinder is rotated, the beam of light
will vary in intensity as the negative
density also varies.

Thus a fluctuating potential is set
up by the PE. cell and a correspond-
ing fluctuating potential is produced
at the input of the radio transmitter,
and finally out into the ether.

At the receiving station the picture
“signal” is tuned in just like a regular
music program, the impulses finally
being fed intc a power amplifier, which
is mounted in the base of the instru-
ment as shown in Fig. C. The ampli-

RADIO-CRAFT takes pleasure
in presenting for the first time
in this country, complete details
on the Fultograph system of pic-
ture transmission. This extremely
simple device develops pictures

within the home in 5 minutes.

fier increases the strength of the im-
pulses to a point where the electroly-
tic pencil or stylus will literally burn
the picture into the print. The current
is usually from 2 to 5 ma., depending
upon the picture ‘‘contrast’” the oper-
ator desires.

In the recorder the stylus forms one
contact, and the metal cylinder on
which the print is mounted, the other.
The print is moistened in the special
iodide solution, thereby forming a con-
ductor in order that current can flow
from the stylus to the cylinder.

As the current flows from the stylus
through the damp print to the cylin-
der, an electro-chemical action occurs
which produces on the print a shade,

(Continuced on puge T43)
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Circuit constants and

diagram of Fultograph system.

Fig. B. Details of scanner.
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PORTABLE "P.A.—RADIO"

SYSTEMS

The Service Man will find in this handy, portable outfit, a
fine source of income either through sales or rentals.

LOUIS B. SKLAR
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Fig. |, above
The changes in fhe circuit of the receiver.
Fig. 2, below

The original circuit of the radio receiver.

VER a year ago the writer was
called upon by a well-known
company owning many drug

stores in Philadelphia, to supply them
with a number of speech amplifiers and
radio combinations. Their main reason
for the use of radio entertainment in
addition to the microphone was as fol-
lows: The microphone can only be used
during those times of the day when
pedestrian traffic is heaviest. Even un-
der this limitation the microphone still
is used about eight hours a day. Since
no one man could stand the ordeal of
talking into the microphone for eight
hours straight without a stop, two men
were used for this purpose, alternating
every half-hour. Now, in erder to ob-
tain maximum value from their invest-
ment in a P.A. system and the services
of two operators, the owners of the
stores asked that the instrument be one
which would give the passers-by some
sort of entertainment to demand atten-

tion to the window display at all times.

Their specifications continued, as fol-
lows: a compact speech amplifier and
radio combination that would be port-
able, with microphone, speaker, speak-
er-cable, plugs, etc., incorporated in the
same carrying case. Its installation or
removal should not be any harder than
removing or installing an ordinary
midget-type radio set, so that any clerk
in the store could take the outfit from
one store and install it in another store
without any trouble.

With this view in mind the writer de-

(Continued on page T46)

have now been in use for over

two years, and are giving trou-
ble, due to prolonged use. To facilitate
repairing these units, I designed and
built a vibrator tester for the service
bench. The primary considerations in
the design of such a unit are efficiency,
compactness, and economy. I believe
that the tester to be described is all that
can be desired.

Any type of vibrator in common use
today can be tested under actual work-
ing load, the meters showing simultane-
ously the input voltage and current, and
output voltage and current. In addition,
all Motorola powerpacks can be tested
under the same conditions.

AJTO-RADIO “B” power vibrators

RADIO-CRAFT JUNE,

for

MAKING A VIBRATOR
"B" TEST UNIT

The circuit and instructions for making this tester.

D. A. R.MESSENGER

The meter panel is located on the
panel of the service bench, where it is
out of the way. The “socket unit” meas-
ures about 10x6x6 ins., and can be kept
on a shelf when not in use.

Now for the actual construction. The
meter panel comes first. The con-
structor can, of course, use his own
judgment as to the materials and de-
sign used. The 300 V. D.C. meter should
have a resistance of 1000 ohms per volt.
The A.C. meter may be omitted if de-
sired. (I incorporated it to measure the
A.C. voltage developed across power
transformer secondaries, thus being
able to quickly detect defective trans-
formers.) This meter is connected to
meter jacks only, as it is not used in
routine testing. The D.C. ammeter is
also brought out to jacks, for conveni-
ence in measuring current drawn by an
auto set being tested.

After the panel is completed, and it
is mounted in place on the bench, the
two terminals marked 6 V. are con-
nected to a 6 V. source, either a storage
battery, or an eliminator. A switch can
be wired in series with the positive lead
as well as a 10 A. fuse. A storage bat-

(Continued on page T750)

1935

www.americanradiohistorv.com

} AC.
&) O,
G
1

RL £ 250v.
[~} 3 ~3
L
- < r 0

o)

eV + 750V

\

Meter panel, above; socket unit, below,

e ¥

719


www.americanradiohistory.com

NEW

CAR-RADIO EQUIPMENT

Miscellaneous new ideas in automotive radio equipment
are illustrated on this page by picture and diagram.

SET
CONTROLS

REPRODUCER
» +IN"HEADER"

"EAR LEVEL" RECEPTION

{Studebaker Sales Corp.)

(1) New cars that sport the
very latest thing in mechanical de-
velopment also exhibit their share
uf improvements in the radio in-
stallation, the foremost of these
being *“ear level'” reception. This
enahles the rear-seat rider to more
fully enjoy the radic programs
than has been the case in the past.
In two cars of this make a “radio-
type"” car generator is factory-in-
rtalled; its additional winding de-
livers high-voltage D.C. for the
“B” circuits of the radio set.

POLICE CONVERTER FOR
CARS
(A.B.C. Radio Laboratories)

(2) Police and other law en-
forcement agencies will be inter-
ested in the short-wave converter
shown at 2B; as circuit 2A indi-
cates, a 6A7 is used as a combined
oxcillator and mixer. [Its output
or “intermediate frequency” falls
within the etandard 550 to 1.500
ke. broadcast range of the ordi-
nary car-radio set: the input of the
converter tunes from 1.600 to
2600 ke, A flip of the switch
changes reception from broadeast
to the individual police station to
which the unit is tuned when first
installed.

CAR AND HOME PORT-
ABLE SET
(Wester Radio Mfg., Co.)

(3) A 6-tube “universal”-type
set has been designed for option.
al car and home use. Accommo-
dates 110 V., A.C.-D.C,, and 6 V.

FORD V-8 "SUPPRESSOR
BRUSH"
(Ohio Carbon Co.)

(4} A new high-resistance car-
bon brush that replaces the cop-~
ver brush in the Ford V-8 distrib-
utor-coil unit usually affords ade-
guate noise suppression.

CAR-NOISE "BALANCER
out”
(Galvin Mfr. Co.)

(5) A well-known maker of
car radio sets has converted the-

ory to practice: the unit shown
at B is equipped with a ‘noise
720

pick-up antenna,’” the energy pick-
up of which is fed to a balancing-
out circuit. As shown in diarram
A, the noise-filter may be tuned
off receiver resonance for best re-
ception; the apparatus, which is
built onto the back vertical wall
of the car-radio eet, is effective on
all car-generated noise. This bal-
ancing-out system (see right-half of
photo) eupplements the regular
noise filter (left-half of view). The
interference feeder is located so as
to pick up more interference than
the regular antenna. The feeder
energy passes into screw-driven
coil L, in inductive relation to an
antenna series coil. Varying the
coupling of 1. induces exactly the
amount of out-of-phase voltage re-
quired to produce cancellation of
the noise voltage in the regular
antenna.

AUTOMOTIVE RADIO SET
"SHUNTS"
{Triplett Electrical Inst. Co.}

{(6) Service Men will be inter-
ested in a 15 A. shunt used to de-
tect troubles in auto-radio vibra-
tor-“B" units. A 30 A. ghunt is
used in setting the car Renerator
to compensate radio operation.

{Correct adjustment of the car
generator is essential, in order to
prevent the car battery being run
daown due to insufficient fenerator
charzing rate to compensate the
drain of the car-radio receiver: at
the same time, it prevents genera-
to{ burnouts when installing car
sets).

"COMPENSATED ANTEN-
NA" CAR SET

{Delco—United Motors Service)

(7) In the vanguard of the
1935 car-radio sets is a model
that incorporates an aligning con-
denser for matching the antenna
impedance to the input of the radio
receiver, for maximum efficiency.
The reproducer for header-bar in-
stallation is ehown.

RADIO BATTERY BOOSTER
(The B-L Electric Mfg, Co.)

(8) This 110 V, A, C. charrer
is equipped for plug connection at
the stcering column of any car.
Its use overnight as a taper charg-
er compensates radio set oper-
ation; on cold mornings use it as
a booster for starting.

() *Ear level" recep-
tion obsolesces location
of the loudspeaker on
the floor, underneath the
instrument board, and in
all the other out-of-the-
way places the reproduc-
er has been wont to hide
—with harrowing results
as regards reproduction.

SERVICE MEN

In addition to circuits, photos,
and arficles, on new service
equipment and service proced-
ure, the forthcoming SERVICE
NUMBER of RADIO-CRAFT will
announce a contest of great in-
terest to every practicing Service
Man. Valuable awards will be
given to the prize winners. The
contest judges are prominent

TRILE: POLL,DOUBLE -TubOw Swmty
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{S5A) The noise-bucking circuit.
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(4) The brush is the suppressor.
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(3) A set for home and car.

I
SHUNT

L iy MATERIAL
OR DC. rad A .
AND 6V, D.C. (6) Car-radio servicing ‘'shunt,
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! (7) Set and overhead speaker.

(8) Boosts battery over-night.
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A metallic-flap extension is shown.

Above, dipole balances out noise.

Left, both runningboards are used.

THE NEWEST IN CAR ANTENNAS

Diversified ideas for the car antenna are described in these interesting items.

THE DROP-FLAP ANTENNA
(Ward Products Corp.)

VERYTHING in antennas these

days, in the matter of ecur aerials,
seems to run to runningboard patterns
of one type or another. We have be-
come familiar with the design of under-
runningboard antenna that consists of
a plain panel of metal suspended on
stand-off insulators, Now, a manu-
facturer has found that adding a con-
ductive flap at one end of the metal
plate greatly increases the signal
strength,

The metal-work of the flap is pro-
tected from the elements by means of
a rubber covering. The flap is quite
rigid, and tends to maintain its normal
position, with the edge about 2 ins.
from the ground, at all times regard-
less of car speed.

DUAL RUNNINGBOARD ANTENNA
(Delco—United Motors Corp.)

OINCIDENT with the new cars have

been the antenna offerings of vari-
ous manufacturers, A few of these
ideas have been backed by independent
manufacturers, but the majority of the
more successful ones have been spon-
sored by those engineering departinents
directly connected with the car manu-
facturers, and thus in best position to
work on the problem.

Thus, one manufacturer of a number
of different brands of ecars is content
to mount four metal laths horizontally
undernecath the runningboard. A spring
suspension is employed at one end of
each strip, to keep the strip taut. This
antenna is the manufacturer’s answer
to the “turret top” problem.

THE "DIPOLE" CAR ANTENNA
(RCA Manufacturing Co., Inc.)

PON checking up the character-

istics of the new “dipole” car under-
runningboard antenna we are reminded
of the old song which bids us “pack up
our troubles in our old kit bag and
smile, smile, smile!” For, this new an-
tenna not only affords excellent signal
strength in twrret-top cars, but it also
is self-newtralizing with respect to car
interference—noise voltages are picked
up by both poles of the dipole antenna,
and balance out at the receiver, leaving
only the regular broadcast signal. A
more detailed description of this ex-
ceptionally interesting development in
car radio equipment is given for the
benefit of those who want technical
proof.

(Contivued on page 763)

MODERN AUTOMOTIVE-RADIO SETS

The new car radio sets for 1935. Schematic circuits appear on the following two pages.

ZENITH
666

{}) "Integral construction' is the key-

note of this set. The 5-tube chassis,

power pack and reproducer are in
one ''can

{4) A S.tube set, in a die-cast housing.

{2) New Chevrolet cars provide for Chassis s

this 4-tube set, with its overhead re- against shocks, dust, and temperature

producer, and antenna-impedance
matching adjustment.

i

RADIO-CRAFT for

JUNE,

(3) This é-tube set is carefully de-

signed on the basis of ""suppressor-less'

operation, extended-range tuning, and
high output (3IW.).

(5) Seven-tube performance with 4
tubes, is claimed for this set. Battery

drain is only 5A, The set is designed eal. Requires the use of only a dis-
for easy service.

{8-—above) A S-tube set with remote
control 'stream-lined” for eye-ap-

tributor suppressor, The highly-de-
veloped input circuit that character-
izes all "magic brain" designs is em-

{6—lower right) An overhead-speaker,

6-tube job for the new “turret-top’

Fords., Finished to match interior of
car.

{7) An 8tube, 'suppressor-less’’ ser,

in two types: "header'' type for Fords;

and panel, for General Motors cars.

Of exceptional interest is the 'anti-

noise’ device built into back of set;
it "'balances out'" car noise,

www americanradiohistorv com
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CIRCUITS
OF THE NEWEST SETS
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Remarkable improvements in
indicated
these diagrams of the new

car sets are in

automotive radio receivers

shown on the preceding

page.

{1} American-Bosch 524A, In this receiver a
unique mechanical design has been utilized to
secure an attractive appearance, mechanical
stability and desirable service features. The
circuit has been designed and adjusted for
minimum internal noise, and is equipped with
an efficient motor ignition noise trap. The
vibrator-"B” unit is of latest, non-synchron-

ous type, with readily adjustable contacts.
The volume control is designed to maintain
good bass response at low volume levels,

This set is supplied with a kit of spark sup-
pressors, etc.; the installation manual furnishes
complete information on the elimination of
nuises due to: (1) antenna pick-upi (2} an-
tenna lead-in pick-up; and, (3) noise con-
duction into the set via the battery cable.

Voltages: Plate—V1, 215, (Osc.—110); V2,
215; V3, 95; V4, 205. S.-G.—VI1, 110; V2,
110; V4, 215. Sup.-G—V2, 10. Cath.—VI1,
10; V2, 10; V3, 9.5: Vi, 12.5.

(2) General Motors Chevrolet No, 01574,  In
this receiver the antenna circuit is capacity
coupled to the antenna system. This results
in exceptionally high ®ain in the antenna stake
and serves to compensate for the relative in-
efficiency of the undercar antennas required in
the all-steel-top cars., An adjustment in the
receiver permits alignment to the ecar an-
tenna. Tube V1 functions as both R.F. and
A.F. amplifier. To permit ‘suppressorless™
operation the battery circuit to the receiver
is very carefully filtered. The reproducer
mounts above the windshield. {(Master Chev-
rolet car rear wheels are equipped at the fac-
tory with anti-static fittings. Similar fittings
for the front wheels are supplied with the
radio set.) The plug-in, full-wave, self-recti-
fying vibrator-"B" unit is permanently con-
nected for operation on negative-grounded
battery supply. Because of space limitations
in the header-type reproducer. the output
transformer is built into the receiver chassis.

Voltages: Plate—V1, 245 (triode, 70); V2,
245 (Ose.—1700: V3, 245:; V4, 230, S.-G.—
V1, 100; V2, 100; V3, 100: V4, 245, Cath.—
Vi, 2.5: V2, 2.5; V3, 10; V4, 16, The volt-
ages are average readings taken from tube
sucket contacts to the chassis frame, and will
vary plus or minus 10 per cent.

{3) Zenith &66. This receiver has been de-
signed for operation without recourse to sup-
pressors: an A’ filter incorporated in the
receiver contributes to this performance. Also,
the chassis i3 completely floated in rubber.
The tuning range extends to 1,600 ke, Sen-
gitivity is about 1 microvolt. The special.
high-sensitivity dynamice reproducer is de-
signed to compensate noises within the car.

Voltages: Plate—V1, 200; V2, 200:; V3,
200; V4, 165; V5, 192, Sup.-G.—VI1, 4.1;
V2, 4.5; V3, 4.1. S.-G.—VI1. 76: V2, T6: V3.
T6; V4, 200. C.G.—V5. 3. Check all voltages
with condenser gang in full mesh,

(4) Emerson 5A. In this recciver the A.V.C.,
circuit functions to control three tubes. The
volume control is designed for good tone qual-
ity at any volume setting. The vibrator-“B™
unit is plug-in type, and reversible to matech
the battery polarity in the car.

Voltages: Plate—V1, 215; V2, 215 (Ose.—
110): V3, 215: V4, 95: V5, 205. S.-G.—VI,
1105 V2, 110: V3, 110; V5, 215, Sup.-G.—V1,
10; v3, 1o, Cath.—V1, 10; V2, 10; V3, 10;
V4, 9.5: V5. 12,5,

JUNE,
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{5) Crosley Roamio 4-A-l. A self-rectifying
vibrator-""B’* unit is used in the power supply
of this receiver. Hikh gain in this receiver
has bcen achieved through the use of hixh-
cfficiency R.F. and I.F. coils. This set mounts
under the cowl eection of the car, with the
dial visible below the instrument panel. There-
by, the lid is easily removable for convenient
servive,

Voltages: Plate—V1, 230; (Osc., 60); V2,
230;: V3, 60; V4, 220; Sup.-G.—V4, 3. 8.
G—V1, 10¢:; V2, 100; V3, 25: V4, 230,
Cath.—V1, 8; V2, 3;: V4, 3; V5, 16. All volt-
aftes should be plus or minus 10 per cent. and
measured to chassis with 500 velt 1000 ohms
per-volt voltmeter.

(&) Arvin-Ford 17-A. A 2-way plug switch
provides extreme sensitivity for country
driving, and Jlowered sensitivity and re-
duced noise level for city driving., Tuning
condensers and tuning mechanism float on
rubber to prevent car vibration from detuning
the set. Filter condensers are hermetically
sealed. Noise-filter circuits are built into the
set. The vibrator—"B"” wunit iz of the non-
synchronous type; a type 84 tube supplies the
required rectification. Field current for the
dynamic reproducer is obtained by connecting
the field coil directly in shunt with the car
battery. A stage of tuned R.F. amplification
ahead of the first-deteetor eliminates image-
frequency response, The oscillator circuit is
tuned by a shaped-plate condenser.

Voltages: Plate—V1. 220; V2, 220 (Osc.—
175); V3, 220: V4, 115; V5, 208; V6, 230
A.C. §.-G.—V1, 70; V2, 70; V3, 70; V5, 220.
Cath.—V1, 3.3; V2, 3.3; V3, 2.5: V4, 1.5 V5,
14; V6, 225. Sup.-G.—V1, 3.3; V3, 2.§ Osc.
Grid,—5-10. Make voltage tests with at least
8 1000 ohm-per-volt-voltmeter. Plus or minus
20 per cent on all voltages is acceptable,

(7) Motorola 100. An 8-tube set of out-
standing desixn. Of foremost importance is
the use of a balancing-out circuit for counter-
balancing car ignition-system interference.
{When balancing out interference by the
method used in this receiver, it is advisable
to clamp the car hood down tight with the
hood hasps, and to sit in the driver's seat;
otherwise, in extreme cases, if the noise is
balanced out without anyone in the driver's
seat it may reappear when the driver is seat-
€d.) The reproducer (except for header tynes)
is equipped with a universal mounting which
rermits swivel adjustment to take full ad-
vantage of car acoustic conditions, A novel
push-pull output circuit is utilized in which
one (treble) tube, V6, is capacity-inductance
coupled from the plate of V5. The other
{bass) tube, V7, is conductive-inductance
coupled from the grid of V5. thus producing
the desired 180 deg. phase shift. Tone con-
trol is then accomplished by varying the de-
#ree of amplification by tube V6.

Voltages: Plate—V1, 195; V2, 195; V4, 35
V5, 45: V6, 195. 8..G.—V1i, 75; V2, 75; V3,

75. Cath, V1, 8; V2, 8B; V3, 7; V6, 39, Al
voltages wmeasured from tube contacts to
ground.

(8) RCA Victor M-104 {and M-108). The M-104
is a single-unit receiver; the M-108 has the
reproducer separate from the set assembly.
From antenna to reproducer, this car-radio
receiver has been desifned for interference-
free operation without recourse to suppressors.
The ground-end of the antenna coil, for in-
=tance, is not grounded directly at the receiver
chassis, but is carried to a point on the car
frame at which circulating noise-currents do
not become mutual to the receiver input: the
R.F. transmission line favors broadcast sig-
nals and greatly attenuates interference fre-
quencies, A self-rectifying, synchronous
plug-in vibrator-“B’* unit is used. A tone- or
speech.clarity control, Sw, 2, is used which
varies only the bass response by changing the
value of the condenser in the coupling circuit
of the output tube. Battery consumption is
5.8 A.; power output, 1.75 w., undistorted, and
3.5w., maximum,

Voltages: Plate—V1, 215; V2, 215 (Osc.—
215); V3, 215; V4, 90*: V5, 245. S.-G.—VI,
82; V2, 82; V3, 82; V4, 20%; V5, 255. Cath.
~V1, 54; V2, 54; V3, 3.5. 20. (*) Can-
not be measured with an ordinary voltmeter,
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HE newer cars, namely, the turret-
Ttop type, are presenting a problem

for R.F. pick-up. This type of car
is made with an all-steel body, includ-
ing the top, and is in one piece.- [t
forms a perfect shield, permitting only
a minute signal to seep in through the
windows. Nevertheless, manufacturers
are delivering these cars with inside
roof antennas! The result is that the
radio installation has practically no
signal pick-up but a “whale” of a lot of
noise! Therefore, a substitute, niore
suitable antenna niust be found.

It is a universally accepted fact that
the best form of pick-up is an antenna
which is remote from the ignition sys-
tem and an optimum distance from the
car body.

In casting about for a new form of
pick-up that would possess some of the

THE "BUMPER ANTENNA"
FOR 1935-'36 CARS

A practical solution to the bugaboo of turret-top aerials.
JAMES CAULFIELD

advantages of the roof antenna and
none of the disadvantages of the un-
derslung antenna it was decided to try
as the aerial the reur bumper.

This part of the car presented a pick-
up that was far removed from ignition
interference, but did not have the *“et-
fective height” of the roof antenna, It
did, however, possess the unquestioned
advantage of being spaced away from
the body of the car. The latter point
would offset the low effective height.

Taken as a whole, the bumper pick-up
solved the antenna problem—it pro-
duced a good signal-to-noise ratio, did
rot harm the looks of the car and it
was rigid to road shocks.

When considering the use of the rear
bumper for an antenna two forms of |

Sl

BUMPER CLAMP

/ 4
INNER-TUBE

STRIPS :
(4

RUBBER SHEET
BETWEEN FRAME
AND MOUNTING

PIECE

bumper construction must be consid-

ered.  First, there is the univer- ( GROMMETS
sal method of clamping the bumper to L

the chassis; second, there is the Ford Mou~$

method of bolting the job directly to
the frame. See Figs. 1 and 2.

Let us start with the former since

it is the most popular. Remove the
(Contined an page 716)

CAR RADIO
T

! There are so many tricks to suc-
. cessful
{nrst set, obtain every piece of

“ | literature and every service man- |

BEGINNER*

l'

|

HE Service Man who tackles

his first car-radio installation |
is usually due for a shock.

installation of car sets
that the beginner is up against it,
Before trying to install your

ual you can lay your hands on—
read them earefully and make a mental or
written summary of all the ideas, for you
will need them all.

Then when you get your first
installation job, try the set on a
service bench: test it on the car
aerial; run the motor and reduce
the noise as much as possible by
every kink learned from the man-
uals and articles you have read;
then adjust the aerial compensa-
tor of the set for greatest signal
strength and mount the set in
place.

The photos show: the installa-
tion of a reproducer in the floor
of a car, the installation of a run-
ning board aerial, and the re-
placement of *“chicken wire” aerial
with a fine copper sereen,

Photes by Halbran
+ s p—
*‘m@m }ﬁ?—’i:@‘:—r_ T rr

et p T — 1 N pg———
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THE LATEST
RADIO EQUIPMENT

High sensitivity in this unit is also
available for airplane waves. (710)

DRV *TYDE

CHASS?

| resgre-coNTROL

\(‘Asus

E
B
i

¢

[....lé"' S0 s m‘v‘v.:eu "w?-::
Features mocha?;clall) improvements.

TR : i
Multi-scale, multi-use tester. (712)

o o et A

A & V. “push-pull” tube; incorporates
two triodes in one bulb. (7I3r

BUO-TRIQDE
(FOR OPTIONAL !
CONNECTION |
IN PARALLEL, '
PUSH-PULL OR:
CLASS AB
—h PRIME }

OPTIONAL-RANGE CAR
SET (710)

RUGGED 5-tube auto-radio

superheterodyne. Single unit
with illuminated. airplane-type re-
mote control. Easy to install; one
point mounting; only two connec-
tions—ammeter and aerial. Avail-
able in either broademst (550 to
1.500 ke.) or airplane range (150
to 375 ke.).

DRUM-TYPE AUTO-RADIO
RECEIVER (711)

COMPLETE set mounted in a

cvlindrical case, with 6 in.
dynamic speaker, shown in photo
and having a choice of three remote
controls—steering  column, dash
mounting and ‘‘ash receptacle.” It
is claimed that the drum-type de-
eign eliminates rattles caused by
ordinary mountings. A 6-tube
superhet. circuit is employed. Re-
movable cover and plug-in speaker
connections provide easy tube re-
placement and adjustments.

4-RANGE TESTER (712)
{Radio City Products Co.}

HE twelve scales on the four

essential ranges of this newest
tester permit a wide number of
tests. An automatic selector switch
instantly connects the meter to de-
sired circuit and range; and guards
against burn-out by disconnecting
the meter from all other circuits
and ranges. Ohmmeter range: -
ohm to 2 wmegohms. Sensitivity:
2,000 ohms-per-volt. Voltages: § to
750 V., A.C. or D.C, Milliammeter:
three ranges, up to 250 ma. A
bridge-type copper-oxide rectifier is
used to obtain full-wave rectification.

DUPLEX-TRIODE POWER
AMPLIFIER (713)

{Nationa! Union Radio Corp.)
LOW-MU twin-triode of the
cathode tvpe for use in 6 V.

operation has just been announced—-
it is designated as the 6E6. De-
siggned for use in output stage of
car-radic and A.C.-D.C. sets. May
be used sin#ly, or in push-pull.

Use self-bias; 180 V., 870 chms,

and 250 V., 770 ohms. Character-

isties follow: *Plate. 180-250 V.:

11.5-18 ma. Grid, -20 to -27.5 V.

*Mutual Conductance, 1.400-1,700

mmhos. Amplifieation factor, 6.

Plate resistance, 4,300-3.500 ohms.

Load resistance. plate-to-plate,

15,000-14.000 ohms. **Undistorted
power output, 0.75 to ~1.6 W, (*Per
triode ; **per pair of triodes.)

CAR-RADIO WITH
MAGNETO-DYNAMIC
REPRODUCER (714)

HIS auto-radio set is equipped

with a permanent-magnet dy-
namic speaker (thua reducing bat-
tery drain). Set has 3.2 W. output.
Made in 5- and 6-tube models.

WESTON ALL-WAVE
OSCILLATOR (715)

(Weston Electrical Instr. Corp.}

HIS battery.operated all-wave

test oacillator, using two type 30
tubes, has a fundamental-frequency
range from 100 ke. to 22 megacycles,
obtained by means of 6 plug-in coils.
A special attenuator makes possible
a minimum output of 1.0 microvolt
(important for receivers eguinped
with A.V.C.}), A constant imped-
ance of 200 ohms is maintained at
the output jacks, throughout the at-
tenuator range. Constant internal
modulation of 50 per cent is pro-
vided at all frequencies by a sep-

arate, rwitch-controlled modulator
tube. (External modulation may be
used.)

26 OR 52 W. P.A. AMPLI-
FIER (716}

(Coast-to-Coast Radio Corp.}
ERE is a compact, versatile and
powerful P.A. amplifier which

operates from either 110 V. A.C, or
from a 6 V. storage battery. Dual
channels provide 26 or 52 W. output.
The universal input circuit permits
coupling to any line, preamplifier.
radio tuner. phono. pickup or micro-

phone. Self-contained microphone
current  supply, current-reading
meter, current control, selection

switch and tone control are addi-
tional features.

TUBE "ANALYZER" (717)

TUBE tester has been devel-

oped which *“analyzes” all
types of tubes in each of the follow-
ing three ways: Test No. l—in-
ternal resistance between elements;
No. 2—"hot” cathode leakawe test:
and, No. 3—standard tube merit
test. Made in three types-—eounter,
portable and panel. Tests over 208
types of tubes.

30 AND 50 W. AMPLIFIERS
(718)
(The Webster Company)
NE ncw amplifier, connected for
push-pull class A operation
throughout, develops an output of
30 W. A second model has 50 W,
output, and is class B in operation.
Both amplifiers are similar in con-
struction, have individual volume
controls on both the microphone and
radio-get input circuits, with mixing
arrangement and carbon microphone
voltage self-contained. A milliam-
meter reads microrhone current.

THE 954 "ACORN
PENTODE" (719)

HE 954* is an ‘’acorn”-size
heater-cathode type pentode de-
signed primarily for radio amateurs
and experimenters working with
wavelengths as short as 0.7-meter,
As an R.F. amplifier at a wave-
lensgth of 1 meter it will produce
a voltare gain as great as three or
(Continned on page T57)

This car-radio set incorporates a per-
manent-magnet reproducer. (714)

a0 0000

| -
i |
!

i “

Triple-test tube “analyzer.” (717)

Two new high-watt amplifiers. (718)

"Acorn''-size & V., pentode tube, (719)

R

Name of manufacturer of any device will be sent on receipt of a self-addressed, stamped envelope. Kindly give (number) in description under picture.
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RADIO-CRAFT of the new ntetul tubes, definite informa-

tion has been released by the General Electric Co.
who developed the new method of manufacture for the
RCA Manufacturing Co., Inc.

There are many advantages claimed for the new tubes.
They are smaller in size, being 1 in. in diameter at the
largest point and varying between Z%i-in. to 3 ins. high
(above the base or sub-panel). They provide their own
shielding by virtue of the mectal shell and this shell is a
better heat conductor and radiator than glass. Because of
the method of construction, the leads are shorter, within
the tube, which permits greater amplification at the higher
frequencies (the inter-electrode capacity is approximately
14 of the value for the equivalent glass tube capacity) and
the more effective shielding assures greater stability.

Ten types of these metal tubes have been developed, to
date, having 6.3 V. filaments. Some of these tubes have
identical characteristics with present glass tubes (some of
them are shown in the photo above, along with their glass
twins) though several new types are planned including a
double diode and a hexode which is an improved pentagrid

SINCE the brief mention made on page 646 of May 1935

"NOW-—-METAL TUBES

As first announced by RADIO-CRAFT, last
month, the new all-metal tubes are making
their appearance. Many advantages are
claimed for the new tubes, as explained.

and provision must therefore be made to ground this en-

velope. Designers of the tubes have even taken into con-

sideration ease of inserting them in their sockets, The con-

tact pins are all the;same diameter and in the center is a

longer, larger, insulated keyed pin. By placing this insulated
(Continned on page T64)

The mechanical construction of the new tubes is evident from these detailed
sketches of a screen-grid type.

converter.

The new tubes have one more base pin than comparable
glass tubes, since the metal envelope has become a shield,

GLASS FUSED EYELET WELDED 3 _ FEaNiCO aAND CONTROL -
INTO EYELET TO HEADER - GLASS BEAD SR
SEAL
L
HEADER
MICA —_ STEEL
0i15C ENVELOPE
ELEMENTS __
ELECTRIC
FERNICQ SETTER WELOED
a— " EYELET SEAL
[] MICA '
wel— CLASS ~ELEMENT 4
SUPPORT f
CENTRALIZING HOLE STEEL"" WELDED
WITH  SLOT WEADER METAL
L SEAL-OFF
- i.
D 5o
¥
TANDAR METAL EVACUATING Cg:rnEL:;Jic
- L AL
5 ANsécEE'Br BRORC) EUEE BAKELITE o1
BASE wWITH «EY

THE NEW RK-31 HI-POWER TUBE

interest the P.A. man. it
CLIFFORD E. DENTON

Here is a new high-power class B tube which will

uses no "'C" bias.

NEW tube of special interest to
the P. A. man and transmitter
builder has appeared which real-

ly offers a degree of performance with
available equipment that is hard to
beat.

The new RK-31 is a class B tube,
suitable for high power P.A. installa-
tions where 100 W. or more of audio
power is required; or it can be used as
a class B or class C final stage in an
amateur or commercial transmitter.
Other possibilities will make themselves
apparent as designers become more fa-
miliar with the tube.

The most striking characteristic of
the tube is that it can be operated at 0
bias with an effective plate voltage of
1,250 V. The tube is rated tentatively
at 125 W. In tests using two of these
tubes in a class B circuit an A. F.
power output of over 140 W. was ob-
tained, with the plates of the tubes
showing just a slight trace of color. Re-
mewber, no “C” bias batteries or “C”
bias power supplies are necessary for
use with operation of this tube. Every
amplifier builder who has had expe-
rience with RK-18, 203A, etc., in class
B circuits, knows that the bias supply

726

scection of the amplifier was always a
headache. With this tube, bias supply is
no longer a problem, since no bias is
required. While the author has only
had time to play with this tube in audio
frequency circuits, it is apparent that
the tube will take a very definite place
in the sound reproduction and in the
transmitting fields.

The following characteristics have
becn assigned to this tube at the pres-
ent writing: The filament is rated at
714 volts at 3 ampeves. Nominal plate
voltage—1,250 V.; grid bias voltage—
0; peak plate current—275 ma.; plate
to plate load, 13,000 ohms; plate cur-
rent—85 ma.; rated power output
two tubes—125 W. This is for class B
operation. At the present time no other
information is available for class C
performance, although this information
should be coming forward very shortly.

The tube has an overall height of
7% ins. and the diameter is approxi-
mately 2 ins. The plate terminal con-
nection is made from the top of the
tube, and the grid and filament cir-
cuits are made in the conventional man-
ner to a regular 4 prong socket. The

(Continued on page T65)

RAD!IO-CRAFT
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L L

The appearance of
the new RK-31 tube
can be seen on the
right. In appearance
it resembles the RK-
|8—but it has many
advantages over the
latter.

——— A J

Fig. |
The internal appearance of the RK-3| showing how
the two grids are connected together.
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IMPROVEMENTS IN

AUTO-RADIO

AERIALS

Turret-top cars are causing havoc in the auto-radio busi-
ness. Here is a practical solution to the aerial problem.

ARTHUR H. LYNCH*

UITE contrary to general belief,
O the best possible type of auto-

mobile antenna is a suitably in-
stalled, large-surface screen, in the
roof of a 7-passcnger sedan, or touring
car. (As the size of the aerial de-
creases, its pick-up decreases also.) The
new “turret-top” cars, however, have
an all-metal top that renders it a
veritable shield can on wheels, and the
resulting performance of the roof an-
tenna is most discouraging.

LEAD-IN WIRES

Taking the best possible aerial and
considering it as the basis from which
others may be judged, it is desirable to
understand just how the best of aerials
may be connected to the receiver with
the least loss of signal strength and
with the least tendency to pick up
interference created by the ignition sys-
tem of the car. In Fig. 1 it will he ob-
served that the same type of aerial is
shown for the three types of lead-in
systems now in common use.

The question is likely to arise, as a
result of observing this figure, as to
*Pres.. Arthur I, Lynch, Ine.

why system B does not show a greater
signal strength than system A, in view
of the fact that the lead-in wire itself
actually becomes a portion of the an-
tenna and should, therefore, give an in-
creased signal response. There is a
two-fold answer to this question.

First of all, while it is true that the
additional antenna effect created by the
lead-in results in an increase of signal
strength, it should be borne in mind
that this lead-in is generally brought
through one of the corner upright col-
umns in the front of the car and is
carried in close proximity to the car
ammeter, the ignition switch and other
portions of the wiring system which
make it very much more susceptible to
ignition interference than would be
the case if, for instance, the receiver
were located in the back of the car and
the mechanical remote control were pro-
vided on the dash. If the additional
pickup is utilized, it is accompanied by
more interference.

The second reason for the failure of

(Continued on page 752)
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plifier used for P.A. or sound pic-
ture work is to reproduce the music
or speech faithfully without any notice-
able change or distortion of any kind.
Speaking in more detail, to obtain true
reproduction the entire equipment
should not introduce or suppress any of
the frequencies present in the signal,
nor should they be partial to certain
frequencies and amplify them more than
they do others. While this is ideal in
theory, in practice it is rarely accom-
plished due to speaker and transformer
peaks. Furthermore, the acoustic con-
ditions of the various locations often
accentuate certain frequencies which
result in a change of timbre or tone
color.
To offset this effect in poorly engi-

THE PRIME object of any audic am-

RADIO-CRAFT for JUNE,

HOW TO MAKE A
"HIGH-FIDELITY ADAPTER"

The tone quality of an amplifier can be greatly improved
by a correctly designed equalizer for low and high tones.

J. B. CARTER

neered amplifiers the inclusion of a tone
control has become quite common. Most
of these so-called tone controls act to
reduce the amplification of the high
audio frequencies. This produces the
effect of making the speech or musie
sound low-pitched. Thus a deep note
effect is produced without inereasing
the amplification of the low notes. This
method of apparent low note boosting
does not produce natural reproduction,
for since the high notes are cut off, the
sound loses its brilliance and crispness.

A new form of tone control which
actually increases or decreases the low
or high, frequencies is shown in Fig. 1.
This unit is a simple device which may
be bridged directly across any 500-ohm
line or, by means of an impedance-
matching transformer, may be bridged
across «ny line for the purpose of modi-
fying the character of the input signal
to an amplifier. It is designed to cor-
rect for deficiencies in response char-
acteristics of an amplifier, or to rein-
force the high and low frequencies

(Continued on page 751)
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any make or model, a careful analy-

sis has shown that almost 90 per
cent of the troubles which are referred
to the Service Man have their primary
origin in a defective power supply unit.
Two types of power supply unit are
commonly employed in auto-radio sets;
the vibrator or buzzer type, and the
motor-generator or dynamotor.

Many automobile radio sets obtain
their high voltage power supply
through some form of vibrating reed
interrupter which rapidly makes and
breaks the battery current to produce
a pulsating direct current which is in

IN AN automobile radio receiver of

HOW TO INSTALL

REPLACEMENT-

GENEMOTORS

\\BH

When vibrator-"'B'" units give trouble, one way to cure the
trouble is to install a replacement generator unit.

is then filtered and applied to the
plates of the tubes.

Even the best vibrator contact points
will show some evidence of wear over a
sufficiently long period of service. The
result of such wear will be found in
the refusal of the reed to start vibrat-
ing. Some vibrators are equipped with
adjustments to compensate for wear,
but in many cases replacement of the
contacts is necessary because of the
fact that the wear does not take place
equally over the entire surface of the
contact points,

The new replacement genemoto, for
car sets possesses none of the in-
herent faults of the vibrator. It is an
extremely compact dynamotor produc-
ing directly a high-voltage direct cur-
rent of constant amplitude and prac-
tically no commutator ripple, free from
all vibration and wear and creating no

all replacements; one of the models
JW-F has easy plug-in attachment for
Fords, and a “standard” moedel is sup-
plied for all other replacements.
Sufficient room may be found in the
power supply unit of the set for mount-
ing the unit. It may also be mounted
(Continned on page 754)

The complete circuit of the genemotor and filter.
The filter of the set may be used advantageously.
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turn stepped up and rectified, usually
by a tube rectifier, the output of which

radio frequency interference.
Only two models are needed to handle

DEAF-AID EQUIPMENT
—_A SERVICE MARKET

The wide-awake Service Man can make a
fine business of selling "hearing aids" to
theatres and churches.

R.M. GRAY*

trap and having the world beat a path to his doer

doesn’t work out in these times of high-pressure sales-
manship and new scientific developments. In the field of
Sound Distribution, or what is more frequently called
Public Address, this condition is quite apparent. Selling
sound equipment is still a pioneering job and requires the
Service Man and dealer not only “digging up’ the poten-
tial users of this equipment but also selling them to the
idea that they cannot economically get along without the
use of amplifying equipment.

The merchandising of “Aids to the Ilearing” equipment
has advantages that are three-fold: First, its installation
is a boon to that large and many times influential section
of humanity, the hard-ef-hearing; second, it increases the
attendance and hence the income of the theatre, church,
etc., taking advantage of these improvements; third, it
makes money for the Service Man and dealer who sells and
installs the apparatus.

Consider the market for such equipment. Mr. Rupert
Hughes, who is, himself, inflicted with impaired hearing,
writing in the January 26th issue of LiBERTY magazine,
says—*“the number of people in this country with impaired
hearing is approximately 16,000,000. There are nearly

THAT old adage about a man building a better mouse

*xaiv. Fuogineer, The Wehster (‘o
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JB-veC
JACK-BOXES AND
VOLUME CONTROLS

\

Ve \

M, A,
MICROPHONE AMPLIFIER

W, HEADPHONES
( WiTH PLUGS)

A complete set-up of mike, amplifier, jack boxes and phones,

twice as many deaf people in the United States as there
are men and women and children in the whole city of
Chicago!”

In other words, over 10 per cent of all people in the Unit-
ed States, an average of more than one out of every ten
people, are barred from enjoying such pleasures as talk-
ing pictures, church sermons, lodge meetings, lectures and
countless other activities.

SELLING HEARING AIDS

A good place to start is with the neighborhood theatre
owner. First, find out his average daily attendance. Con-
sidering the above figures of one out of ten people having
defective hearing, it is surely conservative enough to figure
that one for every hundred of his daily attendance could
be an added “deaf” customer, providing facilities were
available for him to hear as well as see. If this daily at-
tendance is, say Th0—seven new customers—seven times
his admission price is conservatively extra daily income to
be applied to the cost of the system. Another fact not
taken into consideration in the above figures is that such

(Continued on page T61)
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CHARLES R. SHAW*

UBLIC ADDRESS engineers are working today with

new microphones, new tubes, new circuits, new power

supplies and new standards of performance which were
unknown, impractical or unattainable a few years ago;
new high-gain circuits now make it possible to use noise-
less microphones—to eliminate batteries and expensive,
gasoline-driven generators—to produce high power outputs
(12% to 50 W. from one or four output tubes operating
with 300 volts on their plates)—to eliminate preamplifiers
—to control audio feedback—and to eliminate microphone
hiss, and intermittent granular-carbon disturbances due to
motion of the car.

No man is wise enough to say what these developments
and the trained imagination of the men who use them will
bring to the automotive P.A. field within the next few years.
This month however, will bring more and more P. A. sys-
tems on the country roads and city streets via the auto-

A CAR-TYPE PORTABLE
P. A, AMPLIFIER

An outline of the design considerations for such amplifiers.

2. Swmall Size so as to occupy the smallest amount of
space while in operation.

3. Ease of Control. All operating controls must be well
within the reach, if not at the finger tips, of the driver.
(To attain this end, all of the vital controls of this P.A.
system have been segregated and attached to the steering
column of the car well within the reach of the operator.
See Fig. 3).

4. Economy of operation. Minimum operating power
consumption and low maintainance costs should be a pre-
dominating characteristic of every automotive P.A. System.
Correctly designed class B circuits (Fig. 2) are the logical
solution for the production of high power outputs with low
operating power consumption. (All four tubes of the unit

(Continued on page 755)
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mobile.

Before entering into a detailed discussion of the am-
plifier illustrated here let us briefly review the prime re-
quisites for an ideal mobile P.A. sound system.

1. Adequate Power Output should be the cardinal con-
sideration in the selection of an amplifier.

diagram, Fig. 2,

*Devign Enginecr, Columbla Sound Co. Ine.

OBSCURE S

shows the amplifier, deseribed below,
which ean be used to cover between 4,000 and 6,000 square
feet outdoors or be used indoors for 3,000 to 4,000 people.)

(The schematic

B

Fig. 2—the circuit of the auto P.A. amplifier,

OURCES OF

CAR-RADIO NOISE

When ordinary methods of noise elimination fail, ry these

unusual hints.

H. K. BRADFORD*

sources of automotive interference

which are obscure in that they have
no connection with any of the electrical
wiring of the car.

The first important point for con-
sideration is that of bonding between
the various metallic members of an
automobile equipped with a radio set.
Such members include the choke wire
housing which may vibrate and touch
various members of the engine, body,
or chassis of the car, closing a metallic
circuit and thus distorting the field of
the radio wave about the antenna inter-
mittently. Other housings such as
ventilator control cables, winter-front
apparatus, manifold temperature con-
trol devices, accelerator rods, spark
levers and rods, brake cords, lighting
conduit housings, etec. must be bonded
by clamping or soldering to the body
or chassis of the car. (See, for in-
stance. the November 1933 and April
1934 issues of Rapio-Crart for addi-

THERE are quite a number of

*Pres, ('apito! Radio Res. Labs. Inc

RADIO-CRAFT for JUNE,

tional data on this subject.—Editor)

In some automobiles, the bodies are
electrically isolated from the chassis
and the engine by rubber mountings,
and charging or discharging currents
resulting from differences of potential
established between the two metallic
bodies will cause considerable trouble.
The two members mentioned should be
connected at one or more points so that
they will remain at this same potential.
In some cases, the engine is “floated”
on insulating material in which case it
should be electrically connected to the
chassis in the same way. Differences
in potential are quite often established
between these units due to air friction.

Even while the car is running and
brakes are not applied, considerable
interference may result from brake
linings. In many cases they are made
with small pieces of copper and other
metals in them which make and break
tiny electrical circuits with the brake
drum, causing minute charging and dis-
charging currents which are picked up
by the receiver antenna. A test for

1935
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this, of course, would be to compare
the reception while running, with that
while the car is standing still with the
engine running only. The only remedy
found for this trouble is replacing the
brake lining. This, of course, may
occur again, but only after the brake
linings have sustained considerable
wear.

Very often clutch plates are made in
this way and will give rise to the same
type of trouble. Operation of the
clutch will disclose the source of trouble
in this case.

When the door of the car is closed an
electrical cirenit is usually completed
through the door latch to the body of
the car. If the pressure on the door

(Continuned on puge 754)
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HIGH -VOLTAGE
RECTIFIER

HORIZONTAL
AMPLIFIER

SAW-TOOTH
TIMING AXIS
OSCILLATOR

S COMMONLY constructed, a “vi-
A brator power unit” consists es-
sentially of the vibrator itself, a
step-up transformer, radio- and audio-
frequency filters, and may or may not
include a rectifier tube, Several differ-
ent types of vibrators have heen suc-
cessfully employed by various manufac-
turers. However, one function is com-
mon to all these vibrators—the inter-
rupting of the power from the battery
impressed across the transformer pri-
mary.

In all cases the motive power for the
vibrator is supplied by a solencid pro-
vided for that purpose, but some vibra-
tors employ a separate set of contacts
for interrupting the current to this

CATHODE-RAY OSCILLOSCOPE
FOR VIBRATOR-"B" TESTING

The difficult task of properly adjusting vibrator-"B

units

becomes relatively simple with the cathode-ray tube.

B. W. ROBINS

driving coil, and others use one of the
contacts already provided for breaking
the transformer primary circuit. One
type of vibrator—the “rectifier vibra-
tor'—includes a pair of contacts for
rectifying the transformer output; an-
other type—the “tube vibrator”—omits
this latter function and is used in con-
junction with a full-wave rectifier tube.

Two obvious advantages of the recti-
fier vibrator are the elimination of the
tube and the almost complete absence
of voltage drop. However, the vibra-
tor which only interrupts the primary
current has the advantage of greater
simplicity and less cost (cost of the vi-
brator alone). Both systems can be
made to work satisfactorily, and the
choice between the two must be based
on economic factors, space require-
ments, and the like.

ACTION OF RECTIFIER VIBRATOR

The action of a properly designed
rectifier vibrator can be briefly de-

is driven at a low audio frequency
(usually between 50 and 200 cycles) by
the driving solenoid and its interrupter.

(Continued on paye 754)

sceribed as follows:

The vibrator arm

A NEW HIGH-FIDELITY
ALL-WAVE RECEIVER

A combined T.R.F. and superhet. set for
high-fidelity or high sensitivity operation on
all bands.

A. C. MATTHEWS*

RECENTLY, the Federal Communications Conmtission

studio program. A minimum electrical power output of
10 W., with a distortion factor not exceeding 5 per cent at
full output is fully as important as the extended frequency
range. The design of a high quality audio amplifier with
a frequency range of from 50 to 8,000 cycles is compara-
tively simple especially with the elaborate testing facilities
of a modern radio laboratery. A power output of 10 watts
with a total distortion of less than 5 per cent is also com-
paratively simple with the advent of class A prinle opera-
tion of modern tubes. Thus it is readily seen that the solu-
tion of the problem lies in the radio frequency section of
the receiver.

Several methods of expanding the selectivity or band
width of a receiver are possible. The 1.F. amplifier may
be so designed as to pass a band of 20 ke. by introducing
a third winding in the I.F. transformer which can be
damped by means of a variable resistor to give the amount
of broadening desired. The oscillator may be shifted
slightly and several other “tricks” employed which do, more
or less, give the desired result.

Considerable thought and experimental investigation has
preceded the development of this new high-fidelity receiv-
er. Many special L.F. transformers were tried using me-
chanical as well as electrical methods of band expansion,
and finally it was decided to eliminate the LF. amplifier

(Continned on page T60)

set aside a frequency band above 1500 kilocycles to
permit high-quality or “high-fidelity” broadcasting to
be tested experimentally. The term “high fidelity” has been
generally accepted to mean the uniform reproduction,
within 5 decibels, of frequencies from 50 to 7,500 cycles or
above. It now remains for the prospective buyer of a
radio to insist upon an instrument design that will encom-
pass this frequency range.
However, an extended frequency range algne is not suf-
ficient to secure high-fidelity home reproduction of the

*“Pres. Matthews Radio
Fig. |—The response curves for high sensitivity or high fidelity.

|
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A NEW 23-TUBE
HIGH-FIDELITY
ALL-WAVE RECEIVER

Variable selectivity from 10 ke. to full range
"high fidelity" covering 25 to 16,000 cycles
and 50 W. output are outstanding features
ot this new de luxe type receiver chassis.

E. H. SCOTT*

The chassis of the 23-tube receiver described here.

HE all-wave receiver to be described has been designed

primarily for the radio fan who is looking for an in-

strument which will give the best possible reception

of distant stations in every part of the world, com-
bined with the finest tone quality.

Laboratory tests prove it has tfwice the frequency range
of even the finest of the “high fidelity” receivers available
today, with a practically flat rexponse from 25 to 16,000
cycles. The selectivity is continuously variable from as
sharp as 10 ke. at 5,000 times field strength, to a band wide
enough to allow frequencies up to 16,000 cycles to pass
without attenuation. Such results have never before been
attained in any excepting a few extremely costly receivers
built especially for laboratory use.

The new Scott Imperial All-Wave receiver is a very
highly developed superheterodyne, with a wavelength range
from 13 to 556 meters. The 23 tubes incorporated in its
design are used as follows: R.F. stage using 1 type 6D6
tube; oscillator using 1 type 76 tube; oscillator voltage
regulator using 2 high-conduetance gaseous tubes; converter
stage using 1 type GA7 tube; first, second, and third LF.
stages using 3 39/44 tubes; fourth I.F. stage using 1 type
6D6 tube; det., I.F., and A.V.C. system using 1 type 76 tube;
first audio stage using 1 type 6C§ tube; second audio stage
using 2 type 6C6 tubes in push-pull; third audio stage using
4 type 2A3 tubes operating as parallel push-pull pure class
A power output tubes; rectifiers using one type 83-V heavy
duty tube and 1 type 5Z3 tube; noise suppressor using 1
type 76 tube; beat frequency oscillator using 1 type 76
tube; R.F. and converter A.V.C. amp., 6B7; and, a 76 as
tuning meter amplifier.

It will be noticed that although 23 tubes are used, a
careful study of the specifications will show that every
single tube incorporated in the set has a very definite fune-
tion to perform.

FULL-RANGE
"HIGH FIDELITY"

If a radio receiver is to give perfectly natural reproduc-
tion on all notes or sounds, it must have a frequency range

that covers the entire tonul runge of the human ear, or from
25 to 16,000 cycles. (Some musical instruments are richer

*President, E. H. Scott Radio Labs., Inc.

The amplifier which operates at class A up to 35 watts, and class A prime to
the limit of 50 watts,

RADIO-CRAFT for JUNE, 1935

in harmonics or overtones—the higher frequencies that en-
able one instrument to be distinguished from another—
than others; for example, the harmonics of the cello go up
to 8,500 cycles; the bass clarinet to 10,000 cycles, and the
violin to 14,000 cycles.) It ean clearly be seen, therefore,
that if you are to secure absolute naturalness and lifelike
fidelity of musical instruments or voice, « radio receiver
niust be capable of reproduetion on all frequencics without
attenncation from as low as 25 cycles up to 16.000.

At the present time, the highest frequency reproduced by
sets in each “class” is as follows: (1) popular-price sets, up
to 3,500 cycles; the medium-price receivers, up to 5,000
cycles; higher-price models up to 6,000 cycles; and a few of
the high-price “high fidelity” receivers, up to 7,500 cycles,
The new “Imperial” has twice the frequency range of the
latter receiver, thus establishing a new standard in home
radio reception.

NEW POWER AMPLIFIER
PREVENTS OVERLOADING

High fidelity is a function not only of frequency but also
volume. To secure the most perfect reproduction at all
times, it is necessary that the receiver be capable of han-
dling every loud passage or “peak” that comes in without
overloading or distorting. Most of the time the audio power
level does not exceed 6 watts, but there are often dozens
of passages in the course of a single program where “peaks”
or loud passages may rise for short periods to power levels
as high as 30 or 40 watts, and it is necessary that we have
a reserve power of about five times above the normal level
if we are to eliminate distortion during these loud passages
or sudden “peaks” in the reproduction of speech and music.

One of the many unusual features of the power amplifier
of this new set is the 35 watts of wundistorted output with
strict cluss A operation and from 85 to its full 50 watts,
class A primc. These results have been attained in our
new amplifier by the use of a constant fixed bias; practi-
cally idezl plate voltage regulation, having an exceptionally
low resistance; the use of a total filtering capacity exceed-
ing 100 mf.; a first A.F. stage using a 6C6 as a triode; a
second A.F. stage using 2 type 6CG triodes in triode push-
pull; and a third audio stage using 4 2A3 triode tubes op-
erating as parallel push-pull pure class A output tubes.

SELECTIVITY
CONTINUQUSLY VARIABLE

The degree of selectivity possessed by a receiver deter-
mines its ability to tune through powerful local stations
and bring in weak distant signals. To secure the maximum
degree of selectivity, and at the same time a high degree of
fidelity, a new selectivity-fidelity control is incorporated,
which is continuously variable. In the most selective posi-
tion, adjacent channel discrimination of approximately 5,000
to 1 is obtained, while at the maximum fidelity position,
reproduction up to the limit of the human ear, or the limit
of the highest frequency being broadcast by the station
selected is obtained. This enables the listener not only
to reach out and bring in weak dis- (Continned on page 751)
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SHORT-CUTS

IN RADIO

FIRST PRIZE——$10.00

B E—
liov "'ll | OuTI'uT TRANSFORMER FROM POWER
PRIMARY = ,g | TRANSFORMER. An ordinary radio
(nOT USED) 4' v;’::”‘:GE rower transformer will be found
LA | WINDINGS useful as an emeriency output
N SERIES . .
transformer. Using the high-voltage
D o | VJ,“?:E secondary as the DPrimary and the
I con oF low-voltage secondnries as voice-
‘ g:;‘x";f cail winidings. considerable Rexihility
Dls'r’u' ] | is possible in matching dynamic
rapio Bt g) speakers.
lSET },’ I GERALD BATES
|
Lo, jf’- SECOND PRIZE—$5.00

L - _

Fig. 1,

uss DA LT Y
g‘oau'ﬂ:’ & |

an emergency ou?puf trans-
former.

SUPPORT FOR  INSTALLING AUTo-
Rapto Sers. The small tool de-
scrihed and shown in the diagram
(Fig. 2.) will be found very useful
to the car-radio Service Man. With
it he nced not call a second party
to hold the set in place while bolt-
in it to the daxh, The device i3
made from an old discarded choker
rod taken from a model A Ford,
and a short piece of strap iron
%4 x % x 4 ins. The rod is ¥%-in. in
dia. and 18 ins. tong. A 5/16-in.
hole is bored in the end of the
strap iron., The strap of iron will
catch anywhere on the rod and will
never slip when the weight of the
set is held on the tip as shown.

R. V. Crapnbock

AUTO RaDID
SET Mou»nmc,
SLRE

FRICTION
(1)

& (AR CHOKE
ROD

Fig. 2, auto radio '‘third hand.”

THIRD PRIZE—$5.00

- ) T Home-MapE  Powrr  RemisTass,
CONNECTING WIRE OLtain a porcelain tube sueh as
LG used in house wiring: this tube

e

cannot be cut or broken to reduce
the length but must be ground off
on an emery wheel. Fit lugs on
each end; wind wire to suit your
needs, leaving space between turns.
Then dip assembled resistor in a
paste made of water and plaster of
paris.

This makes a resistor that will
stand plenty heat: and ean be
mounted with a bolt through the
center.

CONNECTING
woe

PORCELAIN
INSULATOR

o S

Fig. 3, home made resistors.

0. E. Pavynp

HONORABLE MENTION

MOUNTING PANEL FoR RESISTOR
AND CoNDENSER TESTING. Here is
a wrinkle which makes it easy to
test eondensers and resistora. and to
compare their values with standard
parts. Bolt brass clips to a large
board, and connect the clip through
an ohmmeter to an old power nack.
A neon tube can be used for the
condenser test. Label the values of
each unit over its respective clips.
To determine the value of an un-
known resistor, merely insert it
into the clip which has a rend-
inz nenrest to its rated value.

D. F. MoRRISON

S000 Qv
l 250 OHmS
50000 OHMS -
50000 OHMS5

Fig.
Resnsfnr and condenser tester.

Fig. §
A mike radio tester unit.

’_4_h_ - TO AUDID OR SPxR STAGES

HONORABLE MENTION

Miks AND “C” BATTERY STAGE-
Tester. A very handy and efficient
tester for checking individual stages
of a receiver eun be made from a
single-button mike and a 4% V, “C”
battery. Simply canpect between
grid and ground in each stage and
talk. A faulty stage usually is in-
dicated by distortion or no signal.

E. L. DUFFIELD

" SINGLE BUTTON
MICROPHMONE

FIRST PRIZE
SECOND PRIZE
THIRD PRIZE. ..
Honorable Mention

time- and

HONORABLE MENTION

AN INExrExsiveE Quteur METER.
Here is the circuit of an output
nieter which is efficient and inexpen-
sive. The meter used is a Weston
model 506 0-8 voltmeter with a lead
brought out between the movement
and the multiplier to permit it to
be used as a milliamneter. Any
milliammeter with a low range may
be used.

The rectifier is one out of an old
Elkon 3 Amp. charger which had
worn out. The rheostat is 20 ohms,
and is used as a shunt when ncees-
sary. A “dynamic¢" output trans-
former iz used, thoukh none is

nceded when connecting to  the
voice-coil leads of the radio set.
(Such a transformer nmy he

made by removing the secondary

from an A.F. transformer and
winding about 30 turns uover the
primary.}

CaRrroLL S. WHITE

HONORABLE MENTION

A Goon OUMMETER FroM A 0-5
VOLTMETER. A very inexpensive
chmmeter can b2 made from a dis-
carded filament meter of the type
used in old battery sets. Simply
add a scale, calibrated from standard
resistors, and hook it up with a
200-ohm rheostat and a pair of tip-
jacks as shown in Fig. 7.

Refore testing resistors, short the
two tip-jacks and use the rheostat
for adjusting to zero on the seale.

L. W. FieLp

HONORABLE MENTION

ApbiNG A.C. VOLTMETER To READ-
KITE Mobel 1000 AnNALYzZer. This
type of analyzer is useless for A.C.
measurements unless the Service
Man carries a separate A.C. volt-
meter around with him.

A small copper-oxide rectificr was
secured., The analyzer contains a
0-1 ma, Triplett meter. It was dis-
covered that one connection on the
meter selector switch (between 30
V. and 300 ma. position) was blank.
The circuit shown in Fig. 8A was
followed and the whole ‘“works”
remounted in the case. The analyzer
now reads 0-1,200 V. A.C. as well
as D.C.

R. A. HigaiNs

HONORABLE MENTION

RerAariNg  BrokKEN  Voice-Corm
SurrokT. Recently it was necessary
to repair a damaged voice-coil sup-
port with no standard parts avail-
able. Using a piece of medium-
thick mica, cut to the shape in-
dicated by dotted lines in Fig. 9,
a very satisfactory substitute was
made. Cone, voice coil and support
were all glued together at A. Care
should be taken in connecting the
fine wire of the coil to terminalx as
it breaks very casily,

Fuovn W. Rauscre

(Continued on page 762)
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EXPERIMENTERS: Three cash prizes will be awarded for
money-saving ideas.
given for all other published items. Send in your best "kinks"!

-.$10.00
5.00
5.00

Honorable mention will be
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The well-known saying that "truth is stranger than fiction" is amply demonstrated by some of the strange facts which
have been collected here from all parts of the world, These bits from here and +here add zest to radio study.

sy e ~

T ONLY 1.1% OF SET MANUFACTURERS { — P
, IN BUSINESS IN 1924, ARE e 0770
o BUILDING SETS | )
ﬁﬁﬁhb TODAY / t | e

FOR WEIGHT, EYESIGHT, HEARING ~ |
TO DETERMINE EFFECTS OF HIGH- '
FREQUENCY RADIATION,

- ALL NOMADS
= OVER 21 YEARS
- OF AGE, ARE

RECENTLY 2-wAY i s REQUIRED TO

COMMUNICATION WAS HELD LISTEN TO

BETWEEN LAND STATION ... TURKISH

AND A PLANE 8,000 “POLITICAL
MlLES AWAY BROADCASTS
o 2 R __\_ﬁ;\..,-h N

DEAF-MUTE HAS 900 = = —
_ACKNOWLEDGMENTS  , &

FROM STATIONS ALL ¢
OVER THE WORLD
(HE USES A TAPE-
RECORDER/)

SHORT WAVES *
PUT PERMANENT

35 MILES OF COPPER '\, ' 'l '1]j
SR CONDUCTORS WERE 5‘, '
£33\ BURIED, TO PROVIDE © ' / |

THE GROUND FOR

. WOR'S NEW

}, TRANSMITTER —
d& SOME . GA’OU/VD
Lo EH WHAT » i |
'? f". P 3 *&“‘% : + ' ) '
/ 5 “~ IN A RECENT RADIO POLL IN GERMANY, OVER 94%
1 “Vgﬁf z; oF THE ANSWERS STATED AND DECIDED PREFERENCE
b 5 FOR BDOKS AGAINST RADIO Sasas ..
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INTERNATIONAL
RADIO REVIEW

«— ~ CONTROL"
GRID CAP

DOME
SHAPED
ENVELOPE
PROTRUSIONS
. FOR
| .~SpECIAL
SOCKET
12 -
PRONG
TUBE _,
BASE

Fig. A
The new composite tubes have I12:prong bases of

special construction. The same base is used for
all types whether all prongs are used or not.

Fig. |
The electrical make-up of the four new tube types
—their versatility is evident,

Fig. B—Six new foreign auto-radic receivers—the contrast with American design is evident,

734

TWELVE PRONG TUBES

ERHAPS the most outstanding item

in this month’s crop of radio maga-
zines is the announcement of a series
of multi-element tubes having 12 con-
tact pins on the base. These tubes are
products of the D. S. Loewe company
of Germany. The announcement
appeared in FUNK-TECHNISCHE MON-
ATSHEFTE, a technical magazine,

The appearance of the new tubes
with their multi-pin bases is shown in
Fig. A, here. Due to the many con-
tacts, special sockets are required
which fit three protrusions on the sides
of the tube bases. This assures each
tube being inserted into its socket in
the correct manner.

Four combinations of elements are
available and it is interesting to note
that the same 12-prong bases are em-
ployed for all these tubes, regardless
of whether all the contacts are used
or not. (This is a new idea in tube
manufacture which will be utilized in
connection with the new line of metal
radio tubes which will shortly make
their appcarance on the American
market—see page 726 of this magazine
—that is, the use of one standard tube
base for all types of tubes.)

The first type of tube, shown in Fig.
1A, contains a pentode of the R.F.
type, which can be used as a T.R.F.
amplifier or LF. amplifier; in addition,
a screen-grid tube is enclosed in the
same glass envelope. The latter sec-
tion is equipped with a grid condenser
and gridleak and is specifically de-
signed as a detector. The two tubes
have separate cathodes and are entire-
ly separated except for the 20V, fila-
ment which is common for both,

The second tube (Fig. 1B) contains
an R.F. pentode, a diode (which may

RADIO-CRAFT
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RADIO-CRAFT receives hundreds of magazines
from all parts of the world. Since the cost of sub-
scribing to each of these would be prohibitive for

most radio men, we have arranged with technical
translators to prepare reviews for our readers.

be a rectifier or a diede detector), and
a screen-grid section. The third tube
(Fig. 1C) is specifically designed for
superheterodynes and contains a pen-
tode mixer tube, a triode oscillator and
a pentode LF. tube. The fourth (Fig.
1D) contains an R.F. pentode, a screen-
grid (detector), and an output or A.F.
pentode.

The fact that the individual sections
of these tubes are entirely independent
except for the filament which does not
enter into the actual operation of the
tubes except as a cathode heater, makes
them useful for many different pur-
poses. A 3-in-1 tube radio receiver
supplying loudspeaker volume is read-
ily attainable—a one-tube superhet. is
also possible—and the adaption of the
elements to present multi-tube set de-
signs is almost unlimited.

AUTO RADIO ABROAD

UTO-radio receivers have reached

such a stage of development in this
country that it is interesting to take
representative examples of the auto
radio receivers from other countries
and compare the degree of advance-
ment as indicated by the sets chosen.

For example, in Fig. Bl is an Italian
set described in RADIO INDUSTRIA.
This set is completely power cperated,
by virtue of the vibrator-type power
unit at the right of the illustration.
It will be noticed that the set uses the
rather antiquated “unit” design hav-
ing three separate boxes to be mounted
in the car,

A contrasting design is shown in Fig.
B2 which illustrates a German Tele-
funken set. This receiver is completely
self-contained, having a dial on the

(Continued on poge T62)

Each set is described in the text.
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The 20 kw. S.W. transmitter VKIME at
Sydney, Australia, heard in Baltimore, Md.

THE LISTENING POST
FOR ALL-WAVE DX-ERS

: ;j- SYDNEY,
Tt — B AUSTRALIA
b} L T

. r
.7 The listening post in Baltimore, Md., of Mr.

Robert Base who has verifications from all
over the world

NE REASON for the immense
popularity of short-wave Dx-
ing is that it may be enjoyed
the year around. By this

time most Dx-er’s broadcast band log
books have been definitely closed for
the season, but short-wave Dx-ers are
just rolling up their sleeves for some
real summer thrills on the higher
frequencies.

We take please in presenting here
an article dealing with radio in that
faraway and little known island of
Malta,

RADIO
IN MALTA

A search on a map of Europe, will
reveal a tiny speck in the middle of
the Mediterranean Sea. This is the
island of Malta with an area of 120
square miles and a population of about
a quarter of a million.

The officially licensed listeners in
Malta number more than 3,000; but as
usually is the case with countries where
a license fee is levied, the actual num-
ber of listeners is believed to be still
greater.

A wireless license costs ten shillings
($2.50, approx.) annually, and yet we
have no logal transmitting station. Not-
withstanding the fact that an official
wavelength (255.1 m.-1176 kc.) has
been assigned to Malta by
the Lucerne Conference and
several attempts have been
made by private parties to
install a local radio station,
the island is deprived of this
luxury.

The authorities seem to be
opposed to the idea of a lo-
cal transmitter, and conse-
quently there have been, up
to the present, two attempts
on the part of private par-
ties to install a ‘“radio dis-
tribution service.” The local
government is inclined to fa-
vor the latter system in pref-
erence to the former. How-
ever, this does not appear to
have taken the fancy of local
amateurs, with the result
that the Maltese are still
without either system,

For this reason Jocal lis-
RADIO-CRAFT JUNE,

for

ALL-WAVE
DX CONTEST

Don't forget the valuable prizes
that are given each month for
the best DX verification received
by the DX Contest Editor. All
ou have to do is send in your
est verification according to the
simple rules listed on page 689
of the May 1935 issue of RADIO-
CRAFT. A new group of worth-
while prizes is given each month!
Get yours!

teners, who on the whole like to have
the ether at their disposal rather
than being subjected to a given pro-
gram, have to wander elsewhere for
entertainment.

In its unique position, Malta has to
depend mostly for radio reception on
the medium-wave stations (broadeast-
band) generally to the north, al-
though some of the north African sta-
tions can be heard.

This is the chief reason why multi-
valve sets are so popular in Malta.
Since 1930 the principal American
radio firms have captured and securely
held the radio market of the Island,
and although radio receiving sets from

The amateur transmitter, listening post, and television transmitter of O. M.
Bailey in Manchester, England.

1935

www americanradiohistorv com

other countries are also imported, the
Anmerican ones are by far the best sell-
ers.

Many high-powered European sta-
tions provide the listener in Malta with
good programs. Rome is regarded here
as a “local,” as dependable listening
from this transmitter can be had at
any time of the day. American sta-
tions can also be tuned in with good
loudspeaker strength in the small
hours of the morning. This applies to
listening confined to the broadeast
band.

Since the establishment of the Em-
pire Broadcasting Service by the
B.B.C., short-wave listening is gaining
popularity and all-wave sets are the
craze of the day. This service brings
to the homes of S.\V. fans very good
programs from Daventry and other re-
liable 8.W. stations such as Zeesen
(Gr.), Radio Colonial (Fr.), Rome
(Italy), Pittsburgh, and Bound Brook.

The local naval authorities are very
courteous, and re-radiate important
events on special occasions, such as the
B.B.C. Empire Broadcasts, H.M. the
King's Christmas speech, and the mar-
riage of H.R.H. the Duke of Kent with
Princess Marina. These re-broadcasts
are made for the benefit of medium-
wave listeners and are radiated from
Malta on a wavelength of (230 m.-
1300 ke.).

(Editor’s Note: Mr.
Joseph Mercieca who wrote
this interesting description
is one of the best-known
radio pioneers and writers in
Malta, and we present for
the first time in any radio
journal this, Mr. Mercieca’s

own account of Radio in
Malta.)
LATEST
SHORT-WAYE NOTES
A new Daventry station

GSL (YL for Liberty”) is
now on the air on a wave-

length of 49.10 m.-6.11
me. Station GSL is used
simultaneously with GSC,

9.58 me. to transmit the new
Daventry transmission No. 6,
which takes the air from 8:30

{(Continued on page 756)
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THE ANALYSIS of RADIORECEIVER SYMPTOMS

OPERATING NOTES

MIDWEST 12

N UNUSUAL situation was recent-
ly encountered on the Midwest
model 12 receiver,

The complaint was excessive hum,
and after replacing a 5 mf. condenser
that was found to be open in the
cathode of the 58 second A.F., the hum

was considerably reduced, but still
there existed an uynusually loud
hum.

After several hours of unsuccessful
testing I decided to tighten the bolts
that hold the core of the power trans-
former together. Attempting to tight-
en this bolt I first removed a lug which
was grounded to the bolt; when this
was done the hum disappeared com-
pletely.

Tracing this circuit out I found this
lug was soldered to a shield which
shielded the lead from the last LF.
transformer secondary to the volume
control.

This lug was grounded to the chassis
completing the job. Figure 1 shows
eircuit.

R. W. TiNER

280 DET |
55

5 A
. /
-~
THIS SHIELD GROUND-

- i
B+ |:
]
ED TO 80LT ON
CAVC VOLTAGE £ TRANSFORMER,
TO GRIO > CAUSING HUM
P | — (Q?Mogs AND GND.
210 GRy e 0 CHASSIS )
VOLUME
SIS I
Fig. I: Eliminating excessiva hum in the Midwest
12 {due to control-grid shield pick-up).
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HIGH TEN-
BOND TO DISTRIBUTOR
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Fig. 2: Curing Ford Y8 noises.
Fig. 3: Improving the A.K. 40 "V.C.*"
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TOGGLE
o SWITCH

-A-

FORD Y8 MOTOR NOISE

HE FOLLOWING kink when applied

to the coil and distributor of the Ford
V8 will invariably cure the worst case
of motor interference encountered with
this make of car.

The coil and distributor are mounted
together just below the radiator fan.
The coil is fastened on top of the dis-
tributor by three screws. Remove these
three screws and disconnect the only
wire, which is the “A” wire going to
the switch. The coil with the distribu-
tor condenser attached can now be lift-
ed off.

Remove the high-tension brush from
its spring. Obtain a 50,000 chni, 1 W.
carbon resistor and file it down to the
exact dimensions as the original brush.
The final resistance of this suppressor
will be around 20,600 ochms. Put it
back in place of the brush. This is the
only way a suppressor can be applied
to this distributor.

With this coil, the low side of the
secondary winding is connected to the
high side of the primary, inside the
housing, which is O.K. as far as igni-
tion work is concerned, but no good for
radio work. To remedy this, file off the
tops of the rivets holding the coil
housing together, being careful not to
break the wires. Next. carefully dis-
connect the fine secondary wire from
the binding post and solder it to the
heavier wire leading to the strong
spring which contacts the “hot” side
of the two breaker points. Replace the
housing, then replace the coil.

The wire from the coil to the
switch and the wire from the gen-
erator to the ammeter are both run
in the same metal casing with the
high-tension wires. These wires should
be shielded.

The above method will usually elim-
inate the need for spark plug suppres-
SOT'S.

Another help is to remwove the two
rubber plugs that are in the holes
through which the two breaker points
are adjusted. Clip a piece of shielding
to each serew with small alligator elips.
Ground the other end of the shields to
the frame. If the shields help, they

Fig. 4: Lead-in for 1932 Frontenac.

"\\ REMOVE TH!S PIECE - -~

THE PURPOSE OF THIS
DEPARTMENT

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

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

should be permanently soldered in
place.

Jonux~ T. BaILEY

ATWATER KENT 40

WIIEN the volume control strip in

the AK. 40 is replaced it ix very
often erratic in operation. This is duc
to the set having gain which cannot be
practically controlled by a single unit,
or the fact that at certain volume-con-
trol positions tube distortion, cross-talk.
or oscillation occur. This can be cor-
rected by the addition of a switch and
several turns of wire around the coil
of the first tuned stage (as shown in
Fig. 3).

The switch is mounted on the rear
of the cabinet and is used as a local-
distance switch, closed for local and
open for distance.

A preferable method for sets where
the coils are shielded is to use a switch
and a fixed wire resistance (as shown
in Fig. 3). The resistance should have
a nominal value of 50 ohms. For high
gain a 25-ohm resistor should be used.

M. F. GobBovr

ANTENNA TROUBLES

N INSTALLING a radio set in a

1932 Frontenac 1 found that the
antenna was grounded. Taking off the
front picce above the windshield and
a few tacks along the right side ex-
pose the antenna and lead-in connec-
tion. Checking both lead-in and anten-
na for grounds (separately) I found
that the antenna was O.K. and the
lead-in was grounded. Then taking off

(Contivied on page 759)

Fig. 5: Philco volume controls.

SOLDER WIRE FROM ]
HERE TD WERE — 3

736

RADIO-CRAFT

WwWWwWWwW.americanradiohistorv.com

for JUNE, 1935


www.americanradiohistory.com

A department in which the reader
may exchange thoughts and ideas

with other readers.

MANUFACTURERS—PLEASE NOTE

Editor, RADIO-CRAFT:

The editorials that precede the ex-
cellent contents in your publication are
a source of great interest to me. It
seems that you have as much “info.”
on radio as Winchell has on “Reno and
other indoor sports.”

In view of the above, I would like to
make a suggestion which, if in your
opinion is of value, could be incorpor-
ated in a future issue.

Here ’tis:—A lot of people buy radio
sets and find they have insufficient
“coverage’ for their apartment, house,
or what have you. So-0-0 they call ina
Service Man and ask about an extra
speaker. Then, as you know, out come
condensers, chokes, etc., and lo, a re-
mote speaker is attached with (some-
times) indifferent results.

As a remedy for this condition, why
wouldn’t it be a good idea to incorporate
in the output transformer of the set, a
winding to match a high-impedance
permanent magnet speaker—or, in the
“classy price” jobs, a universal output
winding, say 4, 6 and 8 ohms, and 3000
ohms, which would allow a customer to
use a dynamic speaker if desired. This
would facilitate the Service Man’s job,
greatly.

REESE NELSON,
4128 N. Kedvale Ave.,
Chicago, Il

LUXEMBOURG EFFECT IN THE U.S.

Editor, RADIO-CRAFT:
Having just read the article “The
Luxembourg Effect in Radio” in the
February issue of RaAD10-CRAFT, I wish
to report that WLW (700 kc.)
can be heard faintly in the
background while listening to SIS
munity. I have heard this Hid i
" effect several times lately and tupe which ;
at first, having heard it on a
superheterodyne receiver,
thought it was due to some
beat phenomenon within the
receiver itself, but later, I
found it was also present on
a T.R.F. set. As mentioned
above, I have noticed this sev-
eral times recently, but can
give the exact time and date
of only one occasion—Jan. 15,
1935; 6 p.m., C.S.T. Cincinnati
is approximately 650 miles
from here, while Pittsburgh is
approximately 950 miles away.
J. H, ASKEW,
Waldo, Ark.

Editor, Rap1o-CRAFT:

Your article on page 467 of
February 1935 RADIO-CRAFT
RADIO-CRAFT JUNE,

for

he rescnatin

has answered a question for me. This
“Luxembourg Effect” is noticed here
on WLW. I believe we should call it
the *“ ‘Nation’s station’ Effect” though,
since WLW causes the interference.

I have heard WLW’s signals in the
background of the following stations be-
tween sundown and midnight: WTAM,
WGY, KDKA, WSM, WSB, and WJZ.
You will notice that these stations are
all in an east-south direction from
Terre Haute. I have tried to get this
on western and northern stations but
have never heard it as yet.

I first noticed this condition about a
month after WLW started using 500
kw. regularly. I hope this letter may
be of some help to you and World-Radio
Research League.

I have been a Service Man for about
8 yvears. I have heard this condition in
different locations and with different
receivers. The only time WLW signals
can be heard is when the program of
the station tuned in is stopped for an-
nouncements or studio change, ete. The
interfering signals are not loud enough
to be heard when the programs are in
progress.

RoBeErRT CHISLER,
126 No. 7th. St
W. Terre Haute, Ind.

So we have “Luxembourg Effects” in
the U.S. after all. Perhaps other read-
ers have noticed this odd form of inter-
ference. If so, we will greatly appre-
ciate hearing from you. Kindly give
the facts mentioned in the article on
page 467 of the February 1935 issue of
RAD10-CRAFT—your aid in this matter
may be of material help in solving the

Here is an infarcﬂinq installation made in a large Victor cabinet. The re-
producer uses a multitude of resonating tubes and the sound is reflected by
a pool of water. i
Loudspeaker,'” November,

This is said to give superior quality.

gh-quality dynamic speaker.

of natural resonance.
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{See
A . 1933: the Volf resonator illustration,
KDKA (980 kc.) in this com- ?ag. 520, March 1934; and, " 'Resonator Loudspeaker',”” page 566, March 1934.)

gh tubes of this reproducing system are
1 i The sound is projected by that
which responds to the frequency of the individual sound and the pool
of water, below, reflects the sound into the room.
water reflector maintains the high quality of the sounds because of its lack

od with sound vibra-

It is claimed that the

READERS
DEPARTMEN

riddle and thus give a clue as to how
the nuisance can be eliminated.—Ed.

TRY THIS ONE ON YOUR—

Editor, RADIO-CRAFT:

I've read a number of your editorials
in RADIO-CRAFT and judge from your
articles that you are profoundly inter-
ested in radio.

Now, I'll ask you if you want a
genuine thrill; if so, procure a Philco
96 or any other good high-gain T.R.F.
receiver with A.V.C. Now discard the
A.F. end, retaining the detector. Next
procure a modulator and oscillator,
coupling the modulator in parallel with
the detector (original detector) of the
T.R.F. set.

Feed the modulator’s output to a
crystal intermediate-frequency ampli-
fier which is in turn connected to a
high-gain P.A. amplifier.

The original idea was to feed as con-
stant a signal to the modulator as pos-
sible, but the allround improvement
over a conventional superhet. is so great
that it must be tried to be appreciated.

I'm sure a thrill awaits you!

JoHN R. REGIS,
115 N. Pittsburg St.,
Spokane, Wash.

We wonder if Mr. Regis connects a
pair of phones to the output of his set
to hear the locals—Hi!

WE STAND CORRECTED

Editor, Rap10-CRAFT:

We note with interest the article en-
titled “An Inexpensive High-Gain Am-
plifier” in the October 1934
issue written by Messrs. H. V.
Badinski and Jerome Newman.
We wish, however, to call your
attention to a misstatement
which we quote as follows:

“The best high-impedance
phonograph pickup made will
not deliver more than one-half
volt. Most good pickups will
deliver about %-volt.”

We should like to call your
attention to the account in the
current issue of the Gramo-
phone, published in London and
giving an independent test of
the piezo-electric pickup being
manufactured by our licensee,
the Astatic Microphone Lab.,
of Youngstown, Ohio. We be-
lieve that if you care to look
up this article, you will find it
extremely interesting and par-
ticularly so in view of the
article on the opposite page,
giving a. comparative test of

(Continued on page T63)
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FIG. @ 326—Method of bonding brake shoes.

SUPPRESSORS EFFECT ON
MOTOR OPERATION

(324) Mr. A. F. Richardson, White
Plains, N.Y.

(Q) Have installed many radio sets
in automobiles. Lately several custom-
ers are having trouble with the per-
formance of their motors, and they are
trying to blame me for putting the sup-
pressors on the spark plugs., Appar-
ently some auto mechanics have told
them that spark plug suppressors cut
down the efficiency of the engine. What
is the true effect of suppressors on mo-
tor operation?

(A) The opinions on the ecffects of
suppressor resistors on automobile per-
Tformance have run the gamut from flat
statements that resistances increase
starting difficulty or decrease gasoline
mileage to the opposite extreme that
suppressors improve car performance.

In contacting electrical engineers of
the motor car manufacturers, however,
quite a different story was found. The
general opinion of the experts is, that
the use of suppressors does not effect in
any detectable way the operation of a
normal engine,

Dynamometer tests do not show any
difference whether the resistors are
uzed or not; tests in cold rooms running
as low as 30 deg. below zero showed no
noticeable difference in starting when
the suppressors are used.

However, there is one point which
may contribute to the feeling that re-
sistors cause misfiring, The great ma-
jority of motor cars now on the road
are operating with poor motor adjust-
ment. Many cars have carburetors in-
correctly adjusted, with leaky valves
and with fouled spark plugs. When
suppressors are added to such cars,
trouble will undoubtedly be experienced.

Therefore if the addition of suppres-
sors effects the operation of the engine,
then it is a sure indication that the mo-
tor is out of adjustment.

TYPICAL BENCH SET UP FOR
TESTING VIBRATORS

(325) Mr. George Zwiefel, Ellenville,
N.Y.

738

(Q) Although my business is repair-
ing automobiles, most of the car own-
ers drive in when their radio is not
functioning properly. It seems that
most of the troubles on the radio oc-
cur in the vibrators. Since we are a
long distance from suppliers, I am in
need of some sort of test device that
will check the vibrators.

(A) The best way to test vibrators
is by means of the bench layout illus-
trated. It will permit proper test of
vibrators for all important qualities ex-
cept R.F. interference. The latter test
must be made by installing the vibrator
in the instrument in which it is to be
used. Although only one transformer
is shown in the illustration, three are
actually used. The RCA transformer
numbers are, 7604, 7689 and 7694, for
vibrators B-40, C-41 and B-52. The load
resistance and minimum output at 6
volts input is as follows: B-40 is 5000
ohms and 210 volts, C-41 is 5000 ochms
and 180 volts, B-52 is 7000 ohms and
240 volts. The vibrator should start
every time the c¢ircuit is properly con-
nected across the 6 V. section of the
battery. Check starting by fecling for
a slight vibration or listening for vibra-
tor noise.

FRONT WHEEL STATIC

(326) Mr. John Liddell, Greenwood,
Miss.

(Q) Is it possible for the brakes on
a car to cause static in the radio re-
ceiver due to the friction set-up while
braking? I have noticed a terrific roar

SPECIAL NOTICE

Those questions which are found to rep-
resent the greatest general interest will be
published here, te the extent that space
permits, (At least 5 weeks must elapse
between the receipt of a question and the
appearance of its answer here.) Mark such
inquiries, *"For Publication.”

Replies, magazines, cte., cannot be sent
C.0.D. Back issues of RADIO-CRAFT
prior to December, 1932, are available at
50c per copy; except the following issues:
7/29,1,2,3,4,6,7,9and 11/'30: 5, 8 and
9/°31; and 7/°33, which are out of print,
Succeeding isswes are still available at the
regular price of 25¢ per copy.

Inquiries to be answered by mail MUST
be accompanied by 25¢ (stamps) for each
separate question; answers are subjeet to
subsequent publication if considered of
exceptional interest.

Furnish sufficient information (in refer-
ence to magazine articles, be sure to men-
tion issue, page, title, author and figure
numbers), and draw a careful diagram
(on separate paper} when needed to ex-
plain your meaning; use only one side of
the paper. List each question. Be SURE
to sign your name AND address.

Enclose only a STAMPED and self-ad-
dressed envelope for names and addresses
of manufacturers; or, in connection with
correspondence concerning corrections to
articles, ag this information iz gratis,

Individual designs can be furnished at
an additional service charge. The fee may
be secured by addressing the inquiry to the
SPECIAL SERVICE department, and fur-
nishing COMPLETE specifications of de-
sired information and availahle data.

E

in the set when the brakes are applied,
and suspect that this is caused by the
friction of the brakes. If this condition
exists how can one get rid of it?

(A) Front-wheel static is often the
cause of severe interference in motor
car receivers. It produces a continuous
roar, resembling heavy statiec. This
phenomena seems to be due to an elec-
trostatic charge built up by the wheels
of the car due to the tires flexing when
coming in contact with the road. Also,
it is partially due to the friction with
the wheels.

The voltage charge is accumulated
until the leakage to the car body or

(Continued on page 766}

FIG. @ 325—Bench layout for testing vibrators,
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COOPERATION REQUESTED

RADIO-CRAFT, ORSMA Dept.:

I think that members of the ORSMA
should use their FORUM page to more
advantage—the letters published so far
do not show enough spirit of coopera-

tion. I mean that members should
really use this page as a FORUM and
not simply a place to tell about this
or that piece of apparatus they have
made or some peculiar experience which
may or may not interest other mem-
bers,

These letters are all right, but I
think that if members would air their
problems—and we all have them—the
entire membership would profit more
than at present. Such letters as M,
Smith’s in the January 1935 issue, con-
cerning auto-radio vibrators, is what
I nean.

I have done quite a bit of auto-radio
installation and servicing during the
past two years and I have a problem
which may interest other members—
and perhaps someone can help me. In
installing sets, especially in cars which
are not up-to-the-minute in design, I
have encountered a great deal of trou-
ble in eliminating or reducing the igni-
tion interference. Of course, I am
familiar with the usual methods of in-
stallation—using spark plug and dis-
tributor suppressors; condensers and
filters for dome and tail lights; genera-
tor and starter motor condensers, ete.,
but the type of trouble I refer to is
heard whether the aerial is connected
to the set or not and is ob-
viously picked up through the
power supply or through the
shielding around the set itself.

Have any other Service
Men encountered such igni-
tion trouble and if so, how
did they minimize the noise
to an extent satisfactory to
their customers?

L. M. McGraw,
Chicago, I,

ORGANIZE FOR
PROTECTION

Rap10-CRAFT, OrsmMa Dept.:

A group of Service Men in
Pittsburg (Kansas) and the
surrounding territory, are
planning to organize for the
JUNE,

for

RADIO-CRAFT

-
W

A department devoted to members and those

interested in the Official Radio Service Men's
Association. It is the medium for exchanging
ideas, kinks, gossip and notes of interest to
Service Men, or others interested in servicing.

+
RS +
DC. ELECTROLYTIC
SUPPLY CONDENSER —7 "["__
/ TO BE TESTED
MA

The circuit of a simple test unit for electrolytic
condensers,

sake of price stabilization and high-
quality service work. Most of our
prospective members are also members
of the ORSMA and we would like to
have this national organization back us
and give suggestions as to how to ac-
complish our purpose.

We feel that organization is the only
way to receive justice as far as price-
cutting is concerned.

MR. ZETKoO,
ZETKO Rapio Las,
Croweburg, Kansas.

Thank you for your letter Mr. Zetko
—we are glad to see that radio Service
Men are really getting interested in lo-
cal organization plans. It will be remem-
bered that ORSM A advocated thisaction
as far back as January 1933, when the
first ORSMA BULLETIN was published.

We shall be glad to assist you and
your associates in any possible manner,
Mr. Zetko. Just let us know in what
way we can assist you in forming your
local organization and getting the nec-
essary cooperation from your city gov-
ernment to enforce fair practices.

The service bench of the Scalza Radio Service in Brooklyn, N.Y,
very complete layout containing every instrument neede

1935
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for set repairing.

VIBRATORS IN NEW ZEALAND

Rap1o-CrarFT, OrsMaA Dept.:

In the Members’ Forum in January
1935, there is a letter by Jesse Smith,
Jr., regarding various makes of vibra-
tors, in auto sets, which are giving
trouble. The letter aroused my inter-
est and it might interest Mr. Smith
and other members to know that I was
employed for a considerable time by
the N.Z. agents for Philco radio sets.
I was one of the five Service Men at
the Auckland branch.

During this time we had several in-
stances of vibrator trouble in auto sets
and we found that after cleaning and
adjusting, 90 percent of these units
would work quite satisfactorily.

Quite a number of sets were imported
with the vibrators stuck and no amount
of jolting or banging would set them
going—but a good clean-out would. I
am simply referring to the Philco vi-
brator, as I have never had any ex-
perience with the other makes men-
tioned.

I hope this information will be of
use to Mr. Smith, and I can tell him
that cleaning points and adjusting gaps
is quite 0.K.—as far as Philco vibrat-
ors are concerned, at any rate—but
care must be used, otherwise a new
unit will be needed!

B, W. H. POFFLEY,
Auckland, New Zealand.

ANOTHER VIBRATOR HINT
Rapio-Crart, OrRsMA Dept.:

The writer is employed in
the service department of Un-
ited Motors Service, Pitts-
burgh Branch and wishes to
reply te the query of Mr. J.
Smith.

In repairing hundreds of
car radio sets the writer has
found that stuck vibrators—
both synchronous and non-
synchronous—are in most
cases not due to any fault in
the construction of the shak-
er (vibrator) but can in a
great many cases be traced
directly to the ‘“dumbbell”
who set the car-generator
wide open which means a
voltage of well over 8 volts
on a (Continued on page 767)

This is a
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Radio Service Data Sheet

ZENITH 5-TUBE TRIPLE-WAVE SUPERHET. CHASSIS NOS. 5508 AND 5509

4;
Gl1, 0; G2, 80; P, 260. {Oscillator)—Gl1, 0.6;

Operating voltages for this receiver are
measured as follows. Line voltage, 112 V,;
antenna and ground disconnected; measure-
menis taken to ground; Gl is control-grid,
G2—screen-grid, G3-—suppressor-grid. (The
ovutput of V5 is not given.)

2-35

Tube VI1: (first-detector section)=—K,

P, 260,

Tube V2; K, 5.2; G1, 0; G2, 80; G3, 5.2;
P, 260.

Tube V3: K, 1.5: G1, 0: P, 135,

EJE:L

avk!

600V
1FT.2

.O0L-MF. .02-MF
A

Tube V4: K, 0; GI, 0.7; G2, 260; P, 245.

Alignment data: For LF. adjustment, con
nect service oscillator to G1 of V1, and gnd.
Align C band at 15 megacycles (service oscil-
lator connected to ant. and gnd. posts) ; align
A band at 600 and 1,400 ke.

AR2 &
42

i
v6
Reer @
RECT, 8O
CI_
'“r._.‘ L |
v5 ‘ﬁa |
L
. —
L 3
. OHMS ] 8wmF
/SON'?Ml&OOO H4 | T Zaov
600V |
Z 5900 — | TONE CONTROL. I
—.0036 -MF QHMS R g
W] @ €304 13352- e L
- = 1-ME ¢ i 460- 4550 KC —
R T - + 5.800-18.500kc,  LF.+252.5 KC. 5% B R ARE GANGED  C-36SMME o, O

EMERSON MODELS 38, 42 AND 49, 6-TUBE DUAL-WAVE SUPER. (CHASSIS Us)

See earlier muodifications—May Rapto-Crarr  U6D-3). Only voltage changes in U6 follow 100: V4, 35; V5, 95. S5.-G.: V1, 45: V2, 45.
Tiatn  Sheet No. 138 (chassis Nos. U6D-1 (line, 117.5 V., D.C.). Plate: VI, 80; V2, K: V3, 4; V5 13.5. Sup.: V3, 4.
25.000 o
OHUMS v ': i |‘_0M:2
D."}-MEG\’{Ol-mi_:'h SFG ?4550 nsnnDOucsnv POT LIGHTS
1F72

-ME
wOL CONTROL

500 omwg

GENERAL ELECTRIC MODEL C-62 6-TUBE BATTERY SUPERHETERODYNE

The low-current pilot light is a feature of

-4 [ (5000 Orms {'
—
25.000 oHms 7 T e

Tube C.-G. S.-G. PL V. 7Pl Ma. (*) Cannot be measured with ordinary
this set. A 4-pole switch controls all battery V1** *3.0 67.5 138 1.7 voltmeter; obtained by means of hikh-resist-
circuits. The total *A' drain is 0.45-A.; “B”, V2 *3.0 67.5 135 1.8 ance bleeders across a 225 V. *C” hattery.
15 ma. Maximum undistorted output, 0.7-W. V3 *6.5 67.56 *95 0.4 (**) Oscillator C.-G.,—: S.-G.,.—: PL V.,
Align at 1.400 and 600 ke. Tube voltages and V4 *9.0 130 35 135; Pl. Ma.,, 1.8. The 600 kec. padding con-
current are measured to ground, with no signal V5 12.0 135 1.0 denser is available from the rear of the
and R7 at maximum. vé 12.0 o 135 1.0 chassis, Fuses, 0.5-A,

ANT 8 €20 F. £

lsg;g“s) Z‘B‘Z...g 1F 629'5 01-MF (SafJER) 2t cfAFs%s ag
i [ o 1e-a0smue A 30 L0012 ME 30 o»us\g
01 | s

EF-I-

MF :
/_-5 F RS
{ W 9 20000
( i Ll b 200
L Jﬂ I
375 %
04 300 L
| |G ez Tz,
ik | ) .C.;% a7 e
o= L. 50000 MME [ Onms ko 05 FME
0t R1 ({3 os-w 'ows
MF os = Il_m_',.
MEG ¢ .-' = = T | Sws
XTERNAL ; I [ 13 gMF - 5 ;! -
GND L’s E ﬂH . ¢ s 3 _I i o FUSE 2
OnLY 50.000 0w — -3 : =, B+ 135v
» Dot pg 2MEGS AT L AT 7508 o [ SvIaEs ¢ FUSEL
mees [ 8 + 675V
O7-OHm YA & oii L Ly B 4
1+{082-Osma e S e e LU [ Sw3s pec o
=1 FOR CANADA) Dd-mEG T L, - i - = X
L) A i AR 7 - CH+
CANADA) i SWL . N R12 S &13 e Sw.2 /
a+' 2 A+ 2%y T'C-‘zz.sv JR00/0nmMs 3,700 oums oy s1CHASS (S 1.F-460KC
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SERVICE MEN\ EQUIPPED FOR

PROTECT W
YOUR BUSINESS |

AUTO RADIO WORK!

Charles Golenpaul*

TREMENDOUS amount of business is being

lost by Service Men, because they inform

the customer of the details of the troubles
in the set. As Soon as the set owner knows
the details of the faults in the circuit, he either
removes the defective part and has the jobber
replace them or else he clearly remembers the
diagnosis and purchases new parts at a supply
house.

It is a common occurence for a Service Man
to say that the set needs a new 8 mf. electroly-
tic condenser and a 25,000 ohm resistor. Then
what happens? The customer says call back in
a week ; and then in the meantime, the customer
goes to the jobber, obtains the parts and re-
pairs the set. When the Service Man returns
his services are no longer required. Whereupon
the Service Man is perturbed at the jobber for
seiling directly to the layman at trade discounts.

Isn't it true that the Service Men in general
are to blame for this breakdown and shunting
of legitimate radio servicing? The situation is
serious enough to warrant you doing your share
henceforth to help eliminate this growing evil.

Put yourself in the place of the radio jobber.
A chap walks into the store. He wears no
label to indicate whether he iz a Service Man
or layman. So the jobber must use his own
judgment. He asks for an 8 “mike” aluminum
can electrolytic and a 25,000 ohm carbon re-
sistor. This is sure a Service Man’s Ianguare.
Therefore the clerk serves him.

This evil must be cured at the root. How?
Don't tell the set owner exactly what the trouble
igs—where the defective parts are—or even the
exact values. Never show a parts cntalog, ner
prices and never mention that there is a dis-

Instruments being used servic-
ing auto radio ore:
Weston Model 692 Oscillator
Weston Model 665 Analyzer
Weston Model 682 Tubechecker

count off list for the Service Man. For in The servicemen who are getting the profitable auto servicing

these penny pinching days many a set owner

will hie off to the jobber, buy the parts, and o . . q .

e o e o, , business today . .. who will be getting it tomorrow . . . are
The Service Man must not give away his . .

findinga. It is sufficient to state that a filter the men who have the right equipment necessary to do an

condenser and & bias resistor must be replaced.

The exact units need not be indicated nor the efficient servicing job. No auto dealer c:

values given. The set owner should be inter- €] can be expected to rec-
ested solely in getting the set functioning once . . A .

more throuxh the Service Man's efforts. ommend a serviceman unless he is properly equipped.

This radio servicing is still a very wyouny
wame. There is much it can Jearn from its
older brother, the electrical contracting industry. full ) d
Call an electrical contractor to your home and u equipped to service : < q
ask him for an estimate on wiring. Does he y equpp ° € any type o2 make Of auto radlo
tell you the job will take so many feet of cable.
such and such boxes, soc many straps, etc.?
Certainly not. You get an estimate of the job

With the Weston instruments illustrated, any serviceman is

receiver. In addition, the name these instruments bear is

complete. It is not the material list you want. widely recognized, and stamps the owner as a careful, compe-
It is a finished job. ? p
Take your work sericusly. Evaluate your ex- tent craftsman. Start building a profitable auto business today

perience and skill on the same basis as that of
an electrical contractor. Bear in mind, you
must be paid for what you know quite as much
us for what you do. The diagnosis is usually

with the right equipment, Ask Weston to send full details. ..

more valuable than the ecure. Be sure you W I"strlllllell rporation 5;99 [ y [
eston Electllcal t (40 l - Fr l]nghu sen
remuneration. quite as well as the actual repair A\ enue, \E“ alk, \e“ Jelst'y

work. The average set owner pays you not for
telling him what is wrong, but for the restora-
tion of the set to operating condition. Don't
fail to keep the exact details to yourself while
rushing throurh the actual replacements or
repairs so as to qualify for a satisfactory and

prompt payment. r
Therefore, don’t cuss the jobbers if they occa- | E S I ON
sionally sell to your customers at trade prices

and by-pass your service work. When it hap- ﬂ'ﬂ’lﬂ _[]lffm”ZE”ﬁ

Wesron ELECTRICAL InstaumeNT CoRrroRATION
599 Frelinchuysen Avenne. Newsrk. N. J.
Send bulletin on Weston Radio Instruments.

pens, it simply means that some Service Man l Fame
—perhaps yourself —talked too much, and gave
away the diagnosia and henee the actual SRy -
business,
City and State___. e
* Aerovny Copporation, =

Please Say Thet You Saw It in RapIO-CRAFT
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REFERENCE DATA ON LATE-MODEL RECEIVERS

Re-
Modlel LF. XNo. motc No, Tvpe“B"
(& Notes) (Ke) of Con- of Unit
Tubes trol Units

Name of
Manufacturer

American Bosch 6344 175 6 X 1 Ay
American Bosch S24A 456 5 X 1 A}
Arvin—Nohlitt—&parks 7 170 5 X 1 AY
Arvin—Noblitt—snarks 17 170 6 X 1 v
Arvin—Noblitt—~parks 27 175 7 X 1 A
Arvin—Noblitt—Sparks 37(#*) 175 8 X i \Y
Atwater Kent M{g. Co. 776(13%) 24 % Ax 1 A}
Autocerat Radio Co. 3 5 X 1 v
Autocrat Radio Co, 60 i hY 1 v
Belmont Radio Corp, 670 173 1] X 1 AY
Auburn Automobile Co, A5A3 181.5 5 X 1 Vv
Crosley Radio Corp, 441 456 4 1 Ay
Crosley Radio Corp. 5A3 181.5 3 1 Ay
Deleo—1United Motors 629 262 4 XN 1 A}
Deleo—United Motors 626 262 5 X 1 v
Deleo—United Motors  627(C*) 262 H X 2 AY
Deleo—TUnited Motors  628(D¥) 2452 [ hY 2 v
Detrola Ruadio Corp. 6 A* 1 Ay
DeWalil—Pierce-Airo, 605 175 6 X 1 A
Emcrson Phono, & Radio 5-A 172.5 5 X 1 v
Emerson ’hono. & Radio 6-A 172.5 6 X 1 v
Fada Radio & Fleetric

Carp. 166 175 [ X 1 v
Ford Motor Co, V-3(D¥) 173 [} X 2 AY
General Eleetrie Co. D-51 175 5 N 1 AY
General Electrie Co. D-na(hH 175 5 N 1 AY
General Eleetrie Co. B0 175 4 X 1 AY
CGraham-DPaige Motors  AFP-101(B*) 175 5 N 1 Vv
Graham-Daige Motors  ATP-102(B%) 175 5 X 1 v
Howard Radio Co. HA-1 175 [ X 1 v
Howard Radin Co. 11A-2 175 5 X 1 v
Hudson Muotor Co. 680 f X 2 v
Hupp Moetor Car Corp, HT-2 260 [} X I vV
Hupp Motor Car Corp. HHD(D#*) 260 7 N 2 Ay
International Radio Co. K-8 262.5 & X 1 v
Karadio Corp. 150 5 N 1 Ay
Karaclio Corp. 160 6 X 1 v
Karadio Corp. 150 7 X 1 vV
Laurchk Radio M{g. Co. AE-5 456 1 X 1 AY
Lawrchk Radio Mfe, Co. AF-8 175 5 X 1 AY
Mission Bell Radio Co. 14(B3%) 5 X 1 Ay
Mission Bell Radio Co. 114(13%) t X 1 v
Motorola-~Galvin 100(13%) 262 8 X 2 v
Motorola—Galvin 75BN 2 6 by 1 v
Motorola—Galvin 57(B%) 456 i hY 1 AY
Packard Motor Co. 12(D*) 260 7 Ar 2 v
Pontine Motor Co. 344 262 4 N 1 AY
Remler Company I 150 6 X 1 MG*
Sentinel Radio Corp, 10M 370 5 X 1 Vv
Sentinel Radio Corp. 7™ 262 6 X ! AY
Stewart-Warner Corp,  R-131 177.5 6 hY 1 v
Studebaker Sales Corp. AC-266 [H N 2 GEN*
Transformer Corp, of

Amcrica TC-50 175 6 X 1 v
Transitone Automobile

Radio Corp. K05 260 5 X 1 Vv
Transitone Automobile

Radio Corp. 806 260 6 X 1 v
Transitone Automobile

Radio Corp. 807 260 7 X 1 AY
Transitone Automobile

Radio Corp. 806(D*) 260 7 B 2 v
Wells-Garilner & Co, 25Y'1 175 5 1 v
Wells-Gardner & Co. 26m1 175 6 X 1 Ay
Wholesale Radio Serv,  AM-20 6 X 1 v
Wholesale Radio Serv.  B-62 5 X 1 hY
Westinghouse E&M Co. WR-500 175 G N 1 hY
Westinghonae E&M Co, WR-501 176 6 X 1 v
RC.A Mig, Company NM-104 175 5 X 1 AY
RCA Mig, Company M-108 175 a X 2 vV
RCA Miz. Company M-109(B3%) 175 7 \: 2 v
Zenith Radie Corp, 664 456 5 X 1 v
Zenith Radio Corp. 666 2528 6 X 1 \Y
Zenith Radio Corp. G68(D*) 2524 6 X 2 \Y

A—Avuilable in either direet- or remote-control type.
B—Suppressors not needed.
C—Overhead apeaker.
D-—Speaker separate.
MG—Motor-Generator.
GEN-—High-output generator; not integral with set.
(See Rap1o-C'rarr Library Scries Book Neo. 9, “Automobile Radio and
Servicing,” for detailed information coneerning car-radio service work.

USEFUL AUTOMOTIVE-RADIO REFERENCE INFORMATION

A compilation of valuable data, for speeding autorradio service work, which includes: intermediate frequencies; type of tuning control! number of units
to the assembly, and number of tubes in the chassis; and fype of "B" supply. na $ ewer .
July, 1934, Auto:Radio Number of RADIO-CRAFT, for data on earlier models. Also, servicing data with respect to individual makes of cars are given.

This information relates only to the newer sets; see Data Sheet No. 118, in

SHORT-CUTS IN CAR-RADIO SERVICE WORK*

BUICK 1932. Annoying static interference in Buick 1932 radio
installations, when driving around 25 to 35 miles an hour, is usually
caused by the brakes rubbing. Check this by driving for some time:
due to the friction one of the brakes will feel warm. To remedy,
remove the whevl, clean the drums and re-adjust the brakes.

BUICK 1933. A bad source of brake interference in this car is
usually localized to the front wheels. In each wheel assembly a
cotter pin will be found to be loocse and eausing the noise. Place a
lock-wusher underneath each pin in order to hold it rigid.

CHEVROLET 1933. To reduce interference from the imnition Sys-
tem, remove the ignition coil from the bulkhead and, using the valve
inspection plate bolt, fasten it to the motor,

To completely eliminate generator interference connect g condenser
to the second field wire of the menerator.

A screen 8 ins. square placed on the front floor board., on the
passenger side, and grounded will eliminate all noises transmitted,
by the passenger, from the engine bulkhead to the reof aerial. It is
advisable to check the gap of the distributor rotor. Additional filter-
ing may he needed on the wire terminals at the ignition switch.

Sometimes quite stubborn interference is caused by the stop-light
switch, It may be necessary to bridge the stop-light switeh with a
L. mf. fixed condenser. This condenser must not be connected from
terminal to ground (the usual practice), but from terminal to
terminal. Be sure 1o install the receiver on the left, or driver's side.

CHRYSLER CARS. On all ears of this make with floating power,
bond from the base of the distributor to the frame, from the steering
columns to the bulkhead. and from the free-wheeling control cable
to the bulkhead, with 3%;-in, flexible copper braid,

On cars having floating power a static discharge due to the emer-
®ency brake on the drive shaft occurs whenever the motor is not
delivering  power to the drive shaft. The use of a small earbon
brush and holder will eliminate this source of noisc. Mount the holder
at any convenient place so that the brush makes contact with the
emeryeney brake drums, and ground the brush holder,

DODGE. Shield the ixnition cable from the switch and connect a
fixed condenser from the switeh side of the coil to ground.

FORD V8 Take off the top section of the distributor by remov-
inZ the screws on the flanxe. Pry apart the two parts comprising
this scetion by raising the edges of the eyelets which hold them to-
wether, Carefully pull up the wire fastened to the bottom of one
section (being very careful not to break it) until there is sufficient
room to permit a 25,000 ohm, 1 W. resistor to be soldered in series
with it. Wrap the resistor in Empire cloth, jmbed it in the com-
pound, and replace the assembly.

FORD 1933, The antenna lead is usually under the rear seat or
right-front post. If suppressors do not eliminate interference try one
of these methods: (1) shield and separately ground the coil, genera-
tor, and distributor wires: (2) ground the steeriny post, motor,
bulkhead and dash; (3) bypass the dome-light wire at the bulkhead
by means of a 0.5-mf. fixed condenser.

FORD MODEL T. Installation of the radio set on the right-hand
side of this well-known car model may be accomplished by replacing
the rixid choke rod with a flexible one.

PACKARD. Be sure to bypass all dome-light leads and ground

the protective cable on the spot-light. Alse, on all sport models
ground the tire standard.

PLYMOUTH 6. A generator noise sometimes results, although
there is a condenser at the cutout, with the wire connected to the
correct position. The trouble is eliminated by making sure that the
condenser is fastencd under the cutout secrew next to the engine—
not under the one next to the hood.

PLYMOUTH 1933. A common source of noise is the free-wheeling
cable which is quite near the distributor head, This noise is elim-
inated by using a clamp, grounding the clamp to the frame of the car.

PONTIAC. On this and all other cars having a shielded down-
lead located in the right-side post, thus requiring get installation on
the driver's side, extend and carry the shielded lead-in underneath the
floor boards rather than under the dash.

STUDEBAKER 1934, If noise in this car model is not completely
eliminated after having followed the rcxular system of noise elimina-
tion. shield the dome-tight wire. Extend this shielding from the
right-hand windshield post to the fuse block on the rear of the
instrument panel, grounding the shield at both ends.

CONTINENTAL BEACON. Regardless of SUPPressors an annoy-
ing spark noise is usually encountered, due to the rear spark plug,
which is very close to the bulkhead. Place a copper can 3 ins.
square over the plug, and shield its lead,

GENERAL MOTORS 1033, In the closed models of 1933 General
Motors cars, noise pick-up from the dome-light is eliminated by

connecting a 0.5-mf. condenser from the lamp side of the switch
to ground,

*Reprint courtecy Iyprade Sylvania Corp.
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THE AVERAGE list price per tube on January lst,

1930 was $2.63; the average

April 1st, 1935 was $.80 and no increase in con-
sumer sales. An $.89 price will sell no more tubes

than a $1.00 price.

RADIO TUBES are service items, not ordinary shelf
or counter merchandise; tubes must be tested

T

30 E, 42nd St.
New York

\ RAYTHEON I:Hlllllll',Tl(]N CORPORATION
55 Chapel S,
Newton

RAYTHEON

4-PIHLLAR RADID TUBES

1935

price per tube on
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FAIR DEAL TO0 ALL...

RAYTHEON’S New Price Plan effective April 1st,
1935 is built upon this keystone: “A Fair Deal
to All”— consumer, dealer, service man and jobber.
Its need was never more acute—a sixty-five million
dollar replacement tube market slashed during the
last five years to twenty-four million dollars—re-
duced prices and profits—loss of public confidence.

and installed; purchasers require information and
advice, service questions arise; and for all this
work the trade must be fairly compensated.

RAYTHEON’S new selling plan was built after weigh-
ing these factors; it incorporates the answer the
trade is seeking and includes the only tube dis-
tinctly different in design—4-Pillar Construction—
unexcelled quality, consumer acceptance and com-
petitive trade prices—not price-slashing lures, but
profit-building list prices. Al14-PillarTubesbear the
Raytheon name; the story is easy to tell—the 4-Pil-

lars are plainly visible to the consumer. Reputable

Ask your jobber for complete detuils of Ruytheon’s plan, or use the coupon.

445 Lake Shore Drive
* Chicago

585 Howard St

Mass. San Francisco

dealers and service men everywhere recommend,
endorse and sell them.

ANNOUNCING—
ELECTROLYTIC PICTURES
VIA AN IMPROVED SYSTEM

(Continued from page 718}
of varying density, identical to the print at the
seanner. (The “screen” of the portable model
is 60 lines: a ‘“high-fidelity” model for use i3
capable of 120-line quality,)

Since the recorder is equipped with a spring
motor (Note the crank in Fig. C), synchron-
ization is comparatively simple. 'When the
scanner is started a continuous 1,100-cycle car-
rier is sent to the recorder, which trips a relay
and releases an electro-magnetic cluteh, which
permits the cylinder to start revolving. After
one revolution of the recorder is completed it
automatically stops, and does not again start
rotating until another jump (impulse} in the
carrier current, due to a little light-interrupting
flag on the scanner, again trips the recorder’s
slart relay; whereupon, scanner and recorder
start turning over for one more revolution—and
so-on until the picture is completed,

THE SCANNER
CONTROLS .

The first of four controls for correct adjust-
ment of the scanning equipment determines the
amount of unmodulated signal that will pass
from the screen-grid of the modulator tube when
the grid is hiased most negatively. This controls
the shading or background of the picture. It
should be set so that the response on the relay
meter reads about 0.2-ma., when the lamp in
the scanner is covering the aperture and is
turned off,

The second control, R2. regulates the current
for the synchronizing note or impulse. This
should cause the meter to read 3.0 ma. The
meter is in the plate circuit of the modulator
tube,

The third control governs the bias on the
modulator tube and should be adjusted to 10

microamps. The setting of this will effect con-
trol Rl and should be changed only when a
different tube is used.

A fourth control, R4, varies the voltage ap-
plied to the PE. cell, and should be adjusted
with each photograph so that maximum read-
ing is between 100 and 150 microamps, when
the light traverses the most transparent part of
the nexative.

Details of the starting connection and the
contacts to the synchronizing switech are shown
in B of Fig. 1.

The recording end of the system is illustrated
in C of the same figure, and consists of the
relay panel and the recorder. Batteries are
used in the operation of the recorder as noted
on the diagram.

THE RECORDER
MECHANISM

The action of the mechanism will be explained
starting with the cylinder at rest. (Refer to
Fig. 1C.) Cam ! connects wire 2 to the frame
and through wire 1 to the nlate of the power
tube, and opens the switch which normally
shorts the meter and high-frequency relay.

When the synchronizing note is received, the
meter kicks to 3 ma. and the relay closes the
contact from 6 to 4. This operates the release
and allows the cylinder to start revolving, Cam
1 then passes its switch, and the relay is
shorted ; this reopens wires 6 and 4, opening
the release and the lack falls back to ride on the
cam wheel

However. while the release is working it also
closes a switch to engawe the clutch, assuring
positive coupling  between cylinder and  the
spring motor. Before the release drops back
cam 2 which has held the elutch circuit open
passcs, and the clutch remains engaged for the
remainder of the revolution, The passing of
cam 1 places the stylus and cylinder in series
in the plate circuit. Thus the relay and the
release are energized only at the start of each
revolution, while the clutch is connected for the
remainder of the time,

Please Say That You Saw It in RADIO-CRAFT
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The recorder has a friction clutch as well as
an electromagnetic clutch, and is adiusted by
set screws in one of the helical gears, It is
used so that the drag on the motor is the same
whether or not the cylinder is rotating., It is
of utmoest importance to keep the slip rings on
the cluteh and the switch points clean, and the
motor well oiled, or the synchronization of the
picture will be poor.

If the picture shows lines and speckles that
are not due to static, the stylus is at fault.
The stylus has a platinum point and when new
must be worn smooth. This accomplished by
placing fine sandpaper on the cylinder and
allowing the stylus to rub for an inch or two,
and repeating with crocus cloth. In order to
make the cylinder rotate when no picture is
being transmitted, reduce the bias on the tube
or merely reverse the leads to the storage bat-
tery. Enough plate current will flow to operate
the relay and alio shade the paper to determine
if the stylus is all right.

The solution should be kept in an amber-
tinted bottle. When using, pour into a clean
fibre tray or china dish, Enamel is not good
because it is hard to clean. After moistening
the paper blot it with clean blotting paper.

When using the receiver for demonstration
or test, it can bhe coupled directly by wires to
the ocutput of the scanner. For radic work it
i+ best connected in parallel with the loudspeaker
or headphones, with a .25-mf., condenser in each
lead. It is important to note that reversing
the radio receiver leads to the relay panel gives
a different response on the meter, and the con-
nection giving the highest reading should be
used, This is also true in line telephone work,
An additional volume control may be desirable,
and ean be a 5,000 ohm potentiometer in shunt
with the relay panel,

“EARLIEST LOUDSPEAKERS” (A NOTICE)

We are advised by Mr. Pierre Hemardinquer,
of France, that he is the author of the original
article thut we rteproduced in the March, 1933
issue of RADIO-CRAFT under the title. “The
Earliest Loudspeakers.”
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MAKE MORE CALLS
«t BIGGER PROFITS

ERE is the tester that every
serviceman needs for properly

servicing radio receivers. The new
Readrite No. 720 Tester enables you
to make more calls per day at less
cost per call—and make bigger
profits because of its speed, its
accuracy and its dependability.

The new No. 720 unit operates faster
. . . more efficiently and with less ma-
nipulation. It tests all resistances, con-
tinuities, voltages, current and capac-
ities from the set socket by the _reliab'le
point-to-point method. And it is built
to withstand severe field service.

Two highly developed Vane-type AC
and DC meters are incorporated into this
new tester. They are simple in design
and dependably accurate. The DC scales
are 15, 150, 300 and 600 volts, 15-150
milliamperes. AC scales 10, 25, 150 and
750 volts.

Your Jobber Can Supply You ...
With the Readrite No. 720 Tester
at Dealer’s net priceofonly $15.00.
Write direct for [Iiterature to

READRITE METER WORKS

155 College Ave. Blutfton, Ohio

MAIL COUPON FOR CATALOG

anmany

manans
Readrite Meter Works

155 College Avenue. Bluffton, Ohio.
Send me catalog on Readrite No. 720 Tester and folder & 1
proving Readrite leadership.

Name.

{eEsrsseuErsssEssaSEEETARA AN

Address
City. Sate.
avanseesvenzenvanan .

RADIO-CRAFT

for JUNE, 1935

TECHNICIANS' DATA SERVICE

JOSEPH CALCATERRA

DIRECTOR

The literature listed in this department con-
tains a wealth of very useful information,

A special arrangement between RADIO-
CRAFT magazine and the publishers of this lit-
erature, which permits bulk mailings to inter-
ested RADIO-CRAFT readers, eliminates the
trouble and expense of writing to each individual
organization represented in this department,

2. HAMMARLUND 1935 CaraLoc. Contains 12
pages of specifications, illustrations and prices
on the new line of Hammarlund variable, mid-
®et, band-spread and adjustable condensers:
trimming and padding condensers: R.I. and I.F.
transformers, coils and coil forms; scckets,
shields, chokes and miscellancous parts for uitra-
short-wave, short-wave and broadeast operation.

3. How 70 GET A HAMMARLUND 1935 SIHORT-
WavE MaNUAL. A circular containing a list of
contents and description of the new 16-page
Hammarlund Short-Wave Manual, which con-
tains construction details, wiring disgrams, and
list of parts of 12 of the most popular short-
wave receivers of the year.

4. Tue "Comer Pro” SioRT-WAVE SUPER-
HFETERODYNES.  Describes the outstanding fea-
tures of the standard and crystal-type Hammar-
lund **Comet Pro’ short-wave sunerheterodynes
designed to meet the exacting demande of pr.o-
fessional operators and advanced amateurs for
a 15 to 250 meter code and phone receiver, but
which can be adapted by anyone for luboratory,
newspaper, police, airport and steamship use.

5. ELECTRAD 1935 VoLume CoNTROL AND Re-
SisTok CArALec. Contains 12 pages of data on
Electrad standard and replacement volume con-
trols. Truvoelt adjustable rusistors, vitreous wire-
wound fixed and adjustable resistors ard volte
age dividers, precision wire-wound non inductive
resistors, center-tapped filament resistors, high-
quality attenuators, power (50- and 130-watt)
rheostats and other Electrad resistor specialties.

25. LyYNCH Noise-REDUCING ANTENNA Sys-
TEMS. Complete deseriptions and iastructions
issued by Arthur H. Lynch, Inec., for making 2!l
kinds of antennas for broadcast and short-wave
reception, with a special supplement covering
Ham Antenna Design for transmitangz as well
| as receiving on all the amateur bands, includ-
[ ing the ultra-high frequencies.

26. LYNCH Auto RAmo ANTENNAS, FiLTER:
AND Noise Surpeessors. This folder descrilies
a complete line of Lynch antennas, filters and
ignition noise suppressors designed for aute
radio installations. The antenba system is of
the under-the-car type for easy installation. It
includes data on Hi-Gain matchel-impedarce
transmission lines which make the under-car an.
tenna highly desirable for use with the new
*“Turret-top'* cars.

28. LyNcH SUPER-FILTASTATS Fok AuTo Ranio
INSTALLATIONS. Describes and illustrates, with
instruetions for using, the new Lynch Super-
Filtastats which do away with the need for sup.
Pressors in auto-radio installations, giving bet-
ter performance in operation for botb the car
and radio set.

34. SERvVICE MAN'S 1935 ELECTRAD REPLACE-
MENT Vorump ConTroL GUIDE. A 52-page vest-
pocket size booklet containing a revised. en-
larred and complete list, in alphabetical order.
of all old and new receivers showing model num-
ber, value of control in ohms and a recommended
Electrad control for replacement purposes. Con-
taing specifications and volume-control cirenits
for over 2,000 receiver mudels.

57. RimsoN Microrinoxes Anp How To Usk
THEM. Describes the principles and operating
characteristics of the Amperite velocity micro-
phones.  Also gives a diagram of an excellent
humless A.C. and battery-operated preamplifier.

62. SIRAYRERRY VoLTAGE TAnLES. A folder
and sample pages giving details of & new 300-
page book. containing 1,500 “Voltage Tahles"
covering receivers manufactured from 1927 to
date, published by Frank L. Sprayberry to
simplify radio servicing.

64. SUPREME No. 385 AUTOMATIC TEsTER. A
technical bulletin giving dutails, circuits and
features covering this new Supreme develop-
ment designed to simplify radio servicing. In
addition to the popular features of Supreme
analyzers and tube testers it contains many
direct-reading features which eliminate Ruess-
work or necessity of referring to charts or
tables.

Please Say That You Sew It in Rapio-CRAFT
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65. SurkiME 1935 LINE oF TESTING INSTRU-
MENTS. A 20-page catalog which gives complete
information on the entire Supreme line of test-
ing instruments, including the new B-in. Su-
preme fan-shape meter, the new Model 333 De
Luxe and low-priced analyzers. the improved
Model 85 tube tester, the Model 61 oscillator and
the Model 180 precision multi-wave signal
generator.

66. A SUPREME A.C.-D.C. TESTER WHIcH CAN
Be BUiLT AT HoME AT Low CosT. Gives complete
information about the Suprenie 6-in. fan-shape
meter, rectifier and resistor kit for the home
construction of an inexpensive A.C.-D.C. tester.

87. PRACTICAL MECHANICS OF RADIO SERVICE.
Information, including cost, features and outline
of lessons of the Frank L. Sprayberry course in
Radio Servicing, and list of Sprayberry Data
Sheets for modernizing old radio equipment.

69. CAsE RECOKDS OF BROADCAST RECEIVER RE-
PAIRS. Gives plan, contents and price of the
Capitol Radio Research Laboratories’ loose-leaf
case records of 1,500 service jobs showing how
actual troubles wure corrected. Serves as a
#uide in correcting troubles in all types of re-
ceivers and power-supply units.

70. DATA SHEET oN BUILDING AN ANALYZER
ADAPTER. Compiled by the Capitol Radio Re-
search Laboratories to show Service Men how
any analyzer may be brought up to date: or
how to build a complete, modern analyzer out of
spare parts and the use of only a multimeter.

72. HALLICRAFTFRS' SKYRIDER S110RT-WAVE RE-
CEIVERS. Descriptions of the Skyrider tuned R.F.
and Super Skyrider superheterodyne short-wave

(Continued on page 766)

Radio-Craft Technicians’ Data Service
9% Hudson Sireet,

New York City, N.Y. RC-635

Please send to me, without charge or
obliration, the catalogs, booklets, etc., the
numbers of which 1 have ecircled be]ow.

2 3 4 5 25 26 28
34 57 62 64 65 66 67
69 70 72 73 74 75 76
My radio connection is checked below :
Service Man operating own business.
Service Man for manufacturer.
Service Man four jobber,
Service Man for dealer.
Service Man for servicing company,
Dealer.
Jobber.
Experimenter,
Professional Set Builder.
Amateur Set Builder.
Licensed Amateur.
Station Operator.
Radio Engineer.
Laboratory Technician.
Public Address Worker,
Manufacturer's Executive.
Student.

- e e e e e e wr e e e e we e e

{
(
(
{
{
{
(
(
{
¢
(
(
(
(
{
(
(
(
I am

) Subscnber

( ) Newsstand rcader.

I huy approximately $......
material & month. (Plense answer with-
out exaggeration or not at all.)

of radio

Name......

Address............

City Ty State

(Please print name and address)
Avoid delay. The catalogs and booklets
listed are now in stock and will be sent
promptly as long as the supply lasts.
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CAR-RADIO SETS AFLOAT ' - 2 v ['; >
3 waee 1

(Continurd from puge T17)

“ear-radio’* aboard various boats. The boat
shown in Fig. A is an Eleo Cruisette. Here
the set is monnted in a recess behind the helms-
man's seat. The remote eontrol is placed below
the instrument panel.

An ideal marine installation of a car radio
is shown in Fig. B. This boat is a runabout
and therefore 'he set is subject to eonsiderable
spray. Note that the set has been recessed in
the partition under the cowl. permitting two
doors to be hung (which protect the set in
heavy weather)

If the boat owner desires or purchases a ear
radio with an external speaker, then the loca-
tion should be somewhat similar to the instal-
lations shown Fig. C. In one installation
the speaker is mounted behind the two doors of
the closet. The door panels are taken out and T i "

u cane-covered frame substituted. The other b ’ A e i 8 Reev 2 3

installation has the speaker mounted behind a e - -

wrille cut in the closet alongside the controls. : e Mo/e ”aéo WOrlt{ts Slnyl"y
Most boat owners like to have the ship sleek |

and clean. Th.g makes: the installation of the {‘e ralse o‘f {ACS Sensaitona/

T e M 100 / RADIO CATALOG

When you consider the small size of antenna
with which a radio works in an automobile and
the lack of ground connection, one ean realize

that it is ensy to arrange 4 suitable aerial on a Certainly i’ the TOP CA'TALOG Public address is featured . . 30
ll()al'- ) ‘ . of the Radio Indiestey—Dheciuse  pages of Everything in Amplifiees
When the boat is equipped with a mast the . ¥, . ey p
antenna is attached from top to bottom of there are more items listed (over v 32 1o BOO watts, complete
same, using No. 14 or 16 rubber-covered wire. 30,0000, more specialized depart- systems suggested and illustrined
Sl?m"! boat ewners elaim exceptional re;qlts are ments: more piges of <pecial BAR- for eacl amplificr. Permanent,
phtadiied Ly nifning mallgeopneriiiu binw gt GAINS: more special snummer  porvtable and mobile systems for
the muaet, insulating it with small stand-off | ' 5 . 5
hsulaters items;  more nationally  known 6V, baltery or POV, operation;
If the cockpit is roofed over an excellent linesy the greatest tine of 8. W, and plus thensands of parts and aceces-
antenna can bhe obtained by running rubber- AN-Wave HReecivers (24 p.l,‘_’(‘S of  soriez, The most comprehensive I
22::’:)9\"! wire around the inside edge of the them . P.A. selection in Americat Lo-day!

.,m‘.lz_ e ::.‘..’.;E:’L.:;J::.‘.‘.’::xﬁr‘;':}v‘:%: SHORT WAVE and ALL AUTO RADIOS and
under the eoaming, as shown in Fig, B. Tape
WAVE RECEIVERS ACCESSORIES

the dead end.

The srowml connection is next. Rubber- Featuring Lafayette reccivers to
covered wire is also used for this eonnection. N W meet every requ irement, Prices
N : L : Wil all BEscakiS L, o oy 3 e

T1ake the eround solidly to the envine: or to the o matter whal yon seek ir from %1995 up.  New SUPPRES-

rudder post, il the latier is metal. - All=Wiave evivers . . « have S T - 5
Special note: All connactions and joints after f” il o :) el ”.i : b ha h(””-lu“:‘. I'ype recervers. DASH-
heingg tizhtened or soldered. should be painted, it. A big 2l page section is devoted BOARD Tyvpes and the New SELF
varnished or shellaced, to prevent corrosion and to reccivers from 5-12 tabes; all  ALMGNING Types which are so
galvanic action. ’
The final steb is the supbression of noise
(Due to the high sienal/interference ratio afloat.
the electrieal problem is not a serious one: the We curry tollowing wationally

latest circuits, beaatitul cabinets;  ecasily serviced.  Also a complete
phono-vadio combinations, e¢te, sclection of Ante Aerials—inelud-
ing those designed for the all met-

exhaust sounds, too. cause little trouble duc to . 9 2 al tnrret-topped cars, noise sup-
] . 3 9 ik 9

the fuct that the boat is always traveling away I‘.“.““ W' 2gtE Ak I\"‘ il gtonR; .\” pressors, ¢te. This big section is a

from each exhaust sound wave.) The suppres- STAR and ALL STAR Jr. Kits, ) le ’_ \ R. i e Catalos i

jon system used in cars and deseribed elsewhere . . cogmee . X ooy compieie dato ftadie Lalalog U

: T . Browning 35 Kit, full line ot Af!

in this issue of Ranio-CrarT is also used on ) .. it=e

boats. namelv: 2 carbon suppressor for each Lafavette Kits; Hammarlund -

spark plug: a suppressor for the high-tension Comet Mo and R.C. A ACR-T136 g Wholesule Kudio Serviee Go.. Ina.,

side of the distributor: and a condenszer on the Re A— Taf Sivih Ave., Depl. C-05,

renerator teccivers New Yorkh. NUY.

A lucrative market awaits the progressive O sand me vour vnesw FREE Cataloz No, 57.

radio man who Foes after the boat radio busi-

ness this season. p nmm Naime
Fig. C Main Ot e Adidrens
. L 100 SIXTH AVE + NEW VOIIK N.Y. )
At the right & car radio set is installed behind the y Liry State

ATLANTA GA #30w temest-we 4 m Bl MU WAIR 3 503 Cowtral Bom

two doors at the bottom. The remote control is
recessed in the center. The installation at the
left is a two unit car radio.

ST P Y Y P Y Y PR TR Y YN

HAYE YOU A RADIO-CRAFT INDEX? Covering the issues from July 1929 to June 1932
—this index will save you consilerable time and money. Send 25¢ in stamps or eoin for
YOUr coby.

“Pioneers of Quality” in
SOUND EQUIPMENT

We are designers and manufacturers

INTRODUCTORY OFFER!

of all wpes of PUBLIC ADDRESS 5 srezlity] il
EQUIPMENT. This is our only ficld. w SIS s =
Send three cents (3¢} in stamps for i, Value $11 L

our new 1935 Amplitier Caalog. Ad- | srecnan e r‘ $5 75 . [

Far i New Vark
{ dress Deparunenc RC.

RAD!O AMPLIFIER LABORATORIES, 291 East 137 St, New York, N. Y.

Pleage Suy That Yoeu Saw It i RAD10-CRAFT

www americanradiohistorv com
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DO
Unio

build

NATIONAL
#UNION*

RADIO TUBES

ALL BADIS RERAIR wWOmk
GUARAMNTEED

more
busin

theya
men

R T N R P P Y T T T T T Y PP Y Py

Nationsal Union Radio Corporation of N. Y,
570 Lexington Avenue, New York City RC-635

and tell me about free shop equipment,

Name

Service Dealers!

a bigger better business for you? Do
you know of all the shop equipment National

your fellow service experts everywhere? Do
you know about Narional Union business

National

not to find out alf about Na-
tional Union tubes and why

Find out! Send the coupon!

Send me your free book “Merchandising Radio Service™

you know that this emblem stands for
n gives you, has given to thousands of

ing helps and plans? Do you know why
Union means a
profitableradioservice
ess? You can’t afford

re sold bymore service
than any other make.

Streetjmmen
City.. State.

MARLO presents

A COMPLETE 15 WATT
SOUND SYSTEM

That Cannot be Duplicated |

at Twice the Price *
i% Class A Prime 4 Stage
(1 15 Watt Amplifier
2—11-inch Heavy Duty Super Dynamic

Reproducers R
1—Standard Large Size Chromium
Plated Double Button Microphone
1—Beautiful Full Length Adjustable

Floor Stand

1—Complete Microphone Input “Mixer’
Stage for Remote Control Operation

Price Complete S4 1 9_5
As [llustrated Less Tubes

MARLO RADIO PRODUCTS

16 HUDSON ST. N.Y.C.
E——
e

Including:
The Standard Marlo

¥

SEND FOR OUR NEW
FREE RADIO AND
AMPLIFIER CATALOGUE

WE ARE HEADQUARTERS FOR
PUBLIC ADDRESS SYSTEMS

Coast-To-Coast Radio Corp.
559 R Sixth Ave,, New York, N. Y.

THE "BUMPER ANTENNA"
FOR 1935-'36 CARS

(Continued from page 724}

bumper completely.  In doing so, you will find that
a clamp at each side of the member holds it to
a similar clamp fastened to the frame. These
two mechanical connections miust be insulated
so that there is no physical fmetal) connection
of the bumper to the frame.

This can easily be done with picces of an old
inner tube. (The ceramic, “steatite,”” may be
used, but is much more difficult to obtain and
will require machine-shop facilities.) In Fig, 1,
note that two pieces of inner tube are cut for
each clamp. Be sure to cut the rubler so that
it is about 14-in. oversize. (It is hetter to be
oversize than undersize so as to be safe on the
insulation.)

Next the lonpest part of the bumper is
drilled for clearance for a 6-32 machine screw.
The screw i3 used to fasten a soldering lg to
what s now the aerial.

In the event the bumper is of small size and
the pick-up is low, then the same procedure can
be anplied te the front bumper and the two
juined together. Remember that the front
antenna is nearer the ignition interference, how-
ever, in general, the combined pickup will pro-
duce a sufficient signal to noise ratio.

The latter methad (Ford-type bumper) shown
in Fig. 2 entails more work. Rubber (or, pre-
ferably. “steatite”) is used to insulate the
mounting from the frame. but in addition the
bolt holes are drilled larger and rubber grom-
mets inserted.

{A variation to the bumper antenna is two
chromium-plated rods mounted on the rear of
the car. The rods will have to he set on
“steatite” stand-off insulators about 2 ins. hirzh.
This should only be used as a makeshift over
the bumper antenna.)

The bumper-type antenna hax proved ijts suit-
ability for use in police cary (RADIO-CRAFT.
December 1934, pawre 328) ; its use in private
cars is now but a matter of time.

Please Say That You Saw It in Rap10-CRAFT
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PORTABLE "P.A.—RADIO"
SYSTEMS

(Continued from page 719)

signed the portable radio-P.A. combination il-
lustrated in the photographs, and shown by
diagram,

The change-over from radio receiver to speech
amplifier is clearly indicated on Fig. 1. The D.C.
for the microphone is obtained by opening up
the lead from the dynamiec speaker field to the
ground, and inserting a H0-ohm potentiometer,
shunting this unit, R, by the 200-ohm micro-
phone and microphone transformer.

The 5-tube T.R.F. radio set may be any good,
standard radio chassis, home- or ready-made,
having an output of about 212 W., or more.

Potentiometer R in Fig. I is used to control
the volume at low-volume levels: therefore the
microphone carries only a portion of its maxi-
mum permissible current, thus greatly increas-
ing its useful life.

The leatherette carrying case shown in Fig, A
measures 17x14x9 ins. deep. The speaker sec-
tion is 515 ins. deep and is held firmly by four
catches, two on each side of the case. In the
rear of the case a flap about 3 ins. wide on the
top of the case is provided for accessibility to
the tubes; this flap is kept open during opera-
tion to provide ventilation,

A slight change in location of the microphcne
transformer {which bolts to the side of the case)
will eliminate any trace of hum. All other hum
is eliminated by means of the 10 henry. low-
resistance choke and condenser shown in Fig. 1.

These sets are still in use occasionally in in-
door P.A. work, as their use outdeoors is now
prohibited in Philadelphia by an ordinance of
the city council. Any Service Man living in a
community where there is no law against the use
of amplifiers for ecominevcial purposes can take
advantage of the information contained in this
article and build an eflicicnt radio and P.A. com-
bination at very low cost.
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Fig. A, above
The leatherette covered case opened up.

Fig. 8, below
The radio receiver portion of the system.

RE: “WIDE-FREQUENCY PHONO PICKUP

(A Correction)

We wish to take thiz opportunity to apulogize
to Mr. John Erwood (Vice-President and Sales
Engineer of The Webster Co.. Chicago. I11.) for
having accidentally printed his name as author
of the above article in the May issue. The cor-
rect credit should have been Ray Dally, Chiel
Engineer (of Webster Electric Co., Racine,
Wis.).
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THE PRESENT STATUS OF
AUTOMOTIVE RADIO

(Continued from page 7186)

about 120 db. (approximately three times the
sensitivity of an ordinary “home” set)! How-
ever, instead of entirely solving the problem, a
new one is introduced. to wit: increased noise
pick-up.

for JUNE,

DETROIT'S
DICTATORSHIP

This unplea~ant situation did not appear
ithroussh the inability of the radio designers but
rather through the dictatorship of Detroit, which
brought the radio designer in a position com-
parable with the man whose hands are tied
behind his back, and then told to fight! That
is, the radio engineer is confronted with ignition
interference field strengths of about 500 to 1000
microvolts, against an R.F. input which is only
between 5 and 20 microvolts (as delivered by
the underslung antenna—see Fig. 3A), and is
told to find a radio receiver installation that
will result in acecptable performance.

Detroit eliminated the use of the excellent
roof aerial. It is now their duty to furnish
the radio engineer with at least an ignition
system practically free of interfercence. (Ranio-
CRAFT submits to “Detroit,” as the author
phrases it, as a practical solution of the antenna
problem the “rear-bumper’” antenna described
elsewhere in this issue.)

DOES THE SUPPRESSOR
EFFECT AUTO OPERATION?

In addition to suitable shielding of the re-
ceiver, and the use of a shielded lead-in, the best
available method of aveiding trouble through
ignition interference is the use of suppressor
resistors.

When auto radio became popular suppressors
were commonly 25,000 ohms. (This value ia
hizher than necessary to satis{y the equation of:
R
—— being equal to, or greater than /7 C and to
L
obtain a condition in which oscillation, and
therefore radiation is impossible.)

The enginecrs dropped this value to 15.000
ohms because a resistor with too high a value
reduced the maximum current that could be
reached when the spark gap broke down. How-
ever, it should not be overlooked that the actual
ignition of the charge occurs at the first break-
down of the gap. before the current has had an
onportunity to build up te its maximum value.
Tuoday, resistors of 8,000 to 12,000 ohms are
more or less standard. (See Fiz. 3R.)

1f the engine is tuned up properly no trouble
will ocecur by the use of suppressors of correct
value; poor car performance, then, is more a
sign of an unhealthy engine. especially of poor
carburetor turbulence (mixture).

The automotive engineers have of course rec-
ognized the radio problem. and mwueh work has
been done especially during recent months on
new ignition systems, on new dispositions of
ear wiring, and last but not least, on devel-
oping an electron tube type of distributor to
replace the sparking type. However, this is
only sweet music of the future. Mcanwhile, in-
sinllation and service technicians may expect
to experience considerable trouble due to the
extremely small R.F. pick-up in proportion to
the high interfercnce field strength,

POWER
SUPPLIES

There are three types of power supplies avail-
able for converting the 6 V. power of the bat-
tery into about 250 volts for plate supply.
First, motor-generator, or “‘gencmotor™ (Fig.
4A) ; second. vibrator with mechanical rectifiea-
tion (Fig, 4B); and, third, vibrator with rec-
tifier tube (Fig, 4C.)

I'rom the point of dependability and ease of
filtering the genemotor is to be preferred. How-
ever, its starting current is about three times
greater than its normal current; at which, if
well built, it develops an efficiency of about 30
to 50 per cent. The vibrator with mechanical
interrupter operates at about 69 percent effi-
cieney. The vibrator with tube reectification has
an efficiency of about 65 per cent.

There are today about 100 individual makes
of auto-radio receivers on the market. The

1935

proportionate use in these sets of the three types
of "B supply mentioned above is indicated in
Fiz. 5A.

However, present methods of supplying “RB"
power may soon all be scrapped in favor of
using voltage supplied by an additional winding
on the regular car generator. The present trend
is to install such generators in the car at the
factory as standard equipment,

THE SERVICE PROBLEM

The most encouraging fact for car owners
is the remarkable improvement in the rigidity
and strength of car sets: mechanical troubles
due to vibration, ete., are rapidly becoming but
a minor element in car-radio service. The
major troubles that now result are due to the
amazingly small dimensions of the modern ear-
radio set. Also, faults due to extremes of
temperature and humidity have not yet been
solved 100 per cent.

It is of special interest to Service Men that
receiver design has been slightly improved to
facilitate servicing: as for instance in the use
of integral controls (see Fig. 5B).

Althourh about 76 per cent of the auto sets
now on the market have an incorporated speaker
(see Fig, 5C), in the interest of imiproved tone
quality the trend is toward the use of a separate
reproducer built into the car at the factory.
Since 14 per cent of the street-dust consists of
iron particles, an important feature of these
new reproducers is their practically dust-proof
construction.

The output stage of the new scts often in-
corporates class B operation (sce Fig. 5D), thus
considerably increasing the available power out-
put: the A.V.C., control range has been in-
creased, and now covers, in most sets, a 40 db.
variation. Both improvements promise to make
the listener forget that there is any such thing
as changing field strength due to electrical
shadows.

A FORECAST—
THE "UNIVERSAL" SET

The so-called **cigar box" variety of auto re-
ceiver, which may be used in the car with the
6 V. battery, or at home with 110 V., either
A.C. or D.C., appears on the American market
only in one model (which, however, is distributed
under several different brands).
auto receiver
though not heavily sold in the past has great
future possibilities—especially, for the car
owner who likes to use his auto-radio receiver
in the hotel room during a trip through the
country ; and who s interested, for example, in
picking up the weather reports which are broad-
cast every hour from the 68 airways radio sta-
tions. These reports give the automobilist the
opportunity of changing his route if the weather
conditions (for example, ahead, during a cross-
country trip} are unfavorable.
states auto receivers with police-call band re-
ception are not allowed, no state would have
objections to auto receivers with an additional
wavelength range of about 200 to 400 ke (1,500
to 750 meters).

(Another possibility for jncreased utility of
the ‘‘universal” get is in the reception of over-
seas stations operating on the ‘“international”
bands of 19, 25, 31 and 49 meters. Such “dual-
wave' operation is taken into account in Mr,
Palmer's car-radio construction article appears
ing in this issue of RaADIO-CRAFT. Of special
importance is the fact that these wavelengths
are entirely outside the short-wave and ultra-
short-wave bands assizned for police ecalls. Any
attemnt to outlaw the reception in cars of the
wavebands assigned by international asgreement
for overseas programs should be fought tooth
and nail by every available asency: inasmuch
as such legal restrictions would be due to nothing
short of downright ignorance of fundamental
regulations of our own Federal Communications
Commission regarding frequency assignments for
various services.—FEditor)

CONTEST FOR SERVICE MEN

How would you like to win a valuable test
instrument for your shop? Then join the con-
test for Radio Service Men which will start
in the next issue of Rapio-CrAFT. The contest
will he held to determine what testing equip-
ment a Service Man needs for an ideal service
station. Everyone is eligible—it will cost you
nothing,
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TRY IT 5 DAYS FREE

Write for folder
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the Toledo
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Learn about the amaz.
ing performance and
dependability of
Toledo P. A. Equip-
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or risk — accept
our free trial of-
fer—no condi-
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New exclusive
feature of Tole-
do Portable Sound
System—wall bracket
speaker and baifle housing.

Adjustable to any angle,

TOLEDO SOUND EQUIPMENT LABORATORIES
Formerly Bud Speaker Co.
1149 JACKSON STREET & TOLEDO, OHIO, U. §. A.
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RADIO-CRAFT

|HOW TO MAKE AN AD-
| VANCED DUAL-WAVE CAR-

RADIO RECEIVER

(Continued from page 515)
short-wave reception is not at its best when the
car motor is turning over. but the averare igni-
tion system has a natural wavelength of only
about 7 meters, and if unusual care is exercised
in arranging the antenna system it should be
possible 1o so reduce interference as to make
reception en route quite enjoyable; then, too,
the car isn't always in motion—what about
the hours at the roadside, when the picnic
lunchbasket comes into its own?

To provide maximum sensitivity and volume
much time was spent in design of the circuit.
Unusual ecare was exercised in filtering every
plate, screen- and control-grid lead so that the
greatest possible amplification could be obtained
from each stage. For this reason, too, the
“B” supply selected for this reeeiver delivers
the highest convenient voltage. {(The resulting
high gain of the set is especially useful in com-
pensating for the characteristics of the ‘‘vari-
tone’” tone compensator built into the instru-
ment,) A stage of R.F, amplification utilizing a
6D6 tube is included ahend of a combined first-
detector and oscillator multipurpose type GA7T
tuhe, to give the desired selectivity and freedum
from “birdies,” and to improve the stability of
the receiver. DBecause of its high power out-
put sensitivity, and fine power-handling ability,
the new type 6B5 tube (see Rablo-CravT. April
1935, “The New 6B5 Dynamic-Coupled A.F.
Tube.”) is included in the power audio staye.
A multi-purpose, type 6B7 tube is used ax diode
detector, delayed AV.C., and pentode A.F. stage:
an unusual A.F. transformer is used to couple
this tube to the 6B5. This transformer (known
as the “varitone”-—see Rapin-Crart, May 1935,
“Variable-Fidelity A.F. Tranxformers™) has a
tertiary winding which permits tone compen-
sation on the low and high frequencies without
the usual “ills” of tone controls. (It alko has
a low-impedance primary which can be used by
the ambitious constructor for a “mike” or
phono. pickup, using the A.F. amplilier sec-
tion and reproducer of the set as a small P.A.
system,)

The special dust-proof  magneto-dynamie
(permanent-magnet) speaker specitied for this
chasxsis supplies *dynamic” guality without the
usutal 2 or 2.5 A, drain for field current. (The
reproducer selected for the job iz the smuallest
availahle, and was especially equipped at the
factory with an output transformer to mect
the writer's specifieations, which called for the
use of & type 6B5 output tube.) The resulting
drain from the car battery is only 5 A. for the
entire 5-tube receiver!

It was necessary to design a special set of
R.F. coils for this car-radio set, in order to
obtain  proper impedance match between the
car antenna and the input circuit of the sget.
(Thi= problem has always presenled one of
the greatest difficulties in auto set design, due
to the lintited pick-up of the car antenna.) The
manufacturers of the coil kit have done a fine
Jjub.

Fig.
The chassis layout and size of the iron
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CONSTRUCTION DATA

An examination of the circuit diegram, Fig.
1, and the accompanying photos will show the
circuit arrangement and the layout of the paris.
The two shield boxes shown in Fig. B contain
the tube, eoil and R.F. choke for the R.F,
nmplifier and the LF. amplifier stages. The
one on the left is the R.F. stage; that on the
right, the LIF. amplifier.

The dimensions of the chassis, the shield
boxes and the crackle-finished container are
given in Fig. 2. The positions of the holes. of
course depend upon the individual parts used.
Do not change the positions of the parts, as
the layout is quite important in the final oper-
ation of the receiver.

We will not go into details regarding the
actual mounting and wiring of the set. Oh-
viously, it is not a set for the beginner—and
the cxperienced radio constructar will find all
the necessary information in the drawings aud
photos.

ALIGNMENT

When the parts have all been mounted and
the wiring is completed according to the circuit
diagram, the receiver is ready for aliznment.

A xood service oscillator delivering accurately-
calibrated fundamentel frequencies will be re-
quired; it must cover not only the broadeast
band and the LF. of 456 kc., but also the 49
meter short-wave band. The LF. is the first
adiustment to tackle. Take the grid cap from
the 6AT7 tube and connect the oscillator input
to the tube cap. Adjust the oscillator to 456
ke., and connect the output meter to the plate
circuit of the 6B5 tube, in the usual manner,
Align the LF. trimmers for greatest meter
deflection.

When this operation is completed, replace the
grid elip and connect the service oscillator
to the aerial wire, having the wave-change
switch in the broadeast position. Tune the
service oscillator to 500 ke. and turn the knuob
un the remote control until the pointer also
reads 500. Then align the oscillator broadeast
band padder for greatest deflection on the out-
put meter. Two points will be found where
the service oscillator signal can be heard. Use
the louder (higher frequency) position.

Next tune the oscillator to 1,400 ke, and ad-
just the broadcast trimmers in the R.F., inter-
mediate (first-detector) and oscillator coil cans
for greatest output meter deflection. Check the
aligninent at several other noints across the
band, and if necessary, bend the slotted end
plates of the variable condenser sections to
correct for miralifnment., De not touch either
the padder or trimmer condensers once they are
adjusted.

The short-wave alignment g carried out in
the sameé manner as the broadeast adjustment.
but with the wave-change switch in the short-
wiave position. In this case, tune the receiver
condenser to nearly maximum capacity and ad-
just the service oscillator until the rignals are
heard in the speaker: then, adjust the oncillator
short-wave padder for greatest meter deflection.
Finully. move the condenser plates to a point
near minimum capacily, find the resonant point

2
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RADIO-CRAFT
on the wseillator, and then adjust the trimmers
(short-wave trimmers, which are the lower ones)
on the three coils for greatest meter deflection.
A few sugfestions reparding the construction
and operation of the set may nut be amiss.
First. shielded transmission lines of the type
desigzned for car sets ecannot bhe used for the
short-wuve band, so it iy best to provide for a
geparate aerial and lead-in fer this band. Per-
haps a flexible wire which can be slung over a
nearby tree is the nost logical answer.
individual set maker can setlle this point himself.
In the installation of the set in a car, the usual
precautions of bondinz wires and metal tubes
at the fire-wall; bypassing the generator and
starting motor and dome light. etc., must be
taken rare of. (Sre Ramo-Crart Library Book

The |

Nu. 9, " Automobile Radio and Servieing.”’) This |

set is desgned to uperate without ignition sup-
pressors. consequently. every precaution must be
taken to prevent ignition pick-up in the aerial.
In very difficult cases, a single suppressor in the
lead to the center of the distributor eap is
usually sufficient.

LIST OF PARTS

*One set of special shielded, dual-range, high-
gain R.F. and [.F. coils (see text), L1, L2. L3,
IFT1 and IFT2:

*Ope 410 mmf. three-gang condenser and
remote control with 2 flexible shafts, C1, C2. C3;

*One dual 6-nlate padding condenser, C13, C14:

Five Cornell-Dubilier .05-mf. 200 V. paper
condensers, C4, C8, (17, C21, C24:

Four Cornell-Dubilier .1-mf. 200 V. paper con-
densers, C5, C9, C20, C26:

Eizht Cornell-Dubilier .1-mf. 400 V. paper con-
densers. C6, C7, Cl19, C11, Cl6. C18, C19. C27;

Two  Cornell-Dubilier 100 mmf. mica con-
densers, C23, C28;

One Cornell-Dubilier 450 mmf. mica condenser.
Cz22:

One Cornell-Dubilier 250 mmf. mica condenser,
C12:

One Cornell-Dubilier 25 mf.
trolytic condenser, C25;

One Cornell-Dubilier .004-mf. mica condenser,
Cls;

Three LR.C. .25-meg. carbon resistors, 0.3-W,,
R1. Ri, RS

Twoe 1LR.C. 40,000 ohm carbon resistors, 1L.W.,
R3. R10:

Two 1L.R.C. 300 ohm carbon resistors, 0.3-W.,
R2, R9:

One [LR.C. 200 ohm carbon resistor, 0.3-W,,
R3 .

One [LR.C. 50.000 ohm ecarbon resistor, 1.W.,

RT;
One L.R.C. 25,000 chm carbon resistor, 0.3-W.,
R6:
Two LR.C. l.-meg. carbon resistors, 0.3-W,,
RI11, R17;

Two LR.C.
R12. R13:

One 1.R.C. .1-meg. carbon resistor. 0.3-W., R15;

One 1.R.C. 3.500 vhm carbon resistor, 0.3-W.,
R14;

low-voltage vlec-

S-meg. carbon  resistors,

One Centralab .3-meg. volume control po-
tentiometer with switeh, R16.
One Centralab 50,000 ohm tone-control po-

tentiometer, RI18;

One United Trans. Corp. VT-1 Varitone trans-
former, A.F.T.;

*One 6 in. permanent-maxnet dynamic re-
producer with special transformer to mateh type
615 tube:

*One special, “A”-circuit filter;

“One renemotor "B unit;

*Three 6 pin wafer sockets;

*Two 7 pin wafer sockets;

One 6-pole 2-throw wave-change switch, Sw.l
tu Sw.6:

Two Hysrade-Sylvania type 6D6 tubes;

One Hygrade-Sylvania type A7 tube;

One Hygrade-Sylvania type 6B7 tube:

One type 685 tube

One Blan aluminum chassis;

Two Blan aluminum shield boxes ;

*One crackle-finish iron case;

One 3-wire battery and genemotor cable (two
No. 10 and ane No. 14 flexible wires, 10 ft.
lung)

¥our National Union form-fitting tube shields:

Three Hammarlund 85 mhy. R.F. chokes, IL.F.
C.1: RF.C2 RF.Ca3;

Four screen-grid caps:

Shielded and plain
soldering lugs, ete.:

(The names of manufacturers of parts marked
* will be sent upon request.)

hook-up wire, screws,

0.3-w,,
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Klectrieal
KEfficioney
plus

BRUTE
STRENGTH

OTH frame and plates are “over-

size,” assuring pgreater rigidity and
steadiness of signal.  Features usually
associated with only the highest-power
transmitting condensers.
Heavy aluminum ends, four sturdy
duralumin posts and Isolantite insulat-
ing cross-bars. Wide-spaced plates have

T

PRODUCTS

Hammarlund Manufacturing Co.,
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increased
voltages. Smooth bearings; self-cleaning
contacts.

With a stator of the split-stator model
(ilusirated) connected to each side of
the coil, the rotor is at ground potential.
This permits mounting on a metal panel

rounded edges for preatly

without insulation and reduces hand
capacity.

Single and split-stator models; 18 «ca-
pacity ratings. List prices, $5.00 to

$18.00. Write Dept. RC-6 for New

Catalog.
4
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change the frequency response of any amplify-
ing system in accordance with the equalization
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cannot supply you, wr te us direct.

A

—_—r—
—0r—
emphasized

If he

p—om o= == MAIL THIS TODAY o= oe F2100
Kenyon Transformer Co., Lne.

cifications aml ten new

A7 and D

AUTOP il M

: 840 Barry St., New York City, I
Send me  Bolleein M-1 w 1 exhlatns tl BLEQ
| LINE EQU'ALIZER, giving curves, ¢ |
Co. | l
° I Name.... l
| Address |
l City. State I
PP
T \ TWT 4
TURN SCRAP INTO MONEY Bl
s ZLA
The new and revised editien of “*.Auto Power'’ with all the ten orlzinal spe.
'$ is now off the presy, t"onvert okl generator. intn
generalors and motors with volrages of 6 to 100 volts. for AUTO
power, light welding, and radin operation, Create new generator: miapiable POWER
kR 1or lome, automobiles, or trurks. They ecan be driven by fan helt, wind or - on—

i : e r—
Thi

Wwater

armatures

AUTO POWER Deopt. C
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hook, with complete Hhnstrations. tella you how easily and ero-
nomically these changes ean he made. Also instrurtlons for rewlmding auto
350 definitions of electrieal terms, ete. Alrewdy used and en-
dor«ed by thousands. 1'rire $1.00 postpaid

414 5. Hoyne Ave. Chicage
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The Ideal microphone brought within
your reach . . . and guaranteed ro be the
finest value in mikes, regardless of price,
or your money back! For the first time In

Amerlca the new Super-flux Nicke! Alumi-

num Magnets are used ., . magnets more
powerful than even 36',
Cobalt. You get 8 times
more volume withoutfeed-
back than you can get
withdiaphragm type mike.
Completely free from dis-
tortion, peaks, or hum
pickup. ugged. Fitted
with swivel bracket. T'wo
Models: RB-S, especially
designed for speech; cut-
put, —68 db. RB-M, rec-
ommended for speech and
F music; output, —64 db,

A. C. PREAMPLIFIER
Theroughly shiclded and
guaranteed humless, 30-
14,000 cycles (1 db.). Hum
level, —100 db.

Write for Ituserateq
Bulletin RC-4

RITE

=
561 BrOADWAY NEw YOAK

AMmfrf I-POINT

*MICROPHONE

Replace
Speakers
for Profit

GONE are
Cone Re-
placements!

Now voil enn install & WRIGH T-DECOSTER Chassis
for hrnctically the sitne hrive n it eosiat A °
.and the WRIGIHT-DECOSTER asa
Iy satisfied cuxtomer, more protit and dol
sales. There is ohe to fit every radia.  No dirt, erit or
filinks can get into the sir-gal, of & Wrighi-DeCuster
Speaker due to the batented «lid center spider,

Model 390 VC—S-inch Chassis— $3.90
REAL PROFIT IN SEPARATE SPEAKERS

All high priced car sets have sepurate speakers, Now
the smaller. less expenaive se n have all the finer
tone qualities of the larger »ets by installing a seha-
rate Weight-DeCoster Vehlele Speaker, The difter-
ence In quality of tone will be astounding.

Model 780 VS 8” Vehicle Speaker— 57.80
Write for com-
plete  eatalos,
vicaler's (dis-

Moder 390 VC

ra ab n

trimtor.
wiil find the
Wright.DeCos.
ter distributor
anxious Ao ¢o-
operate in every
way possible.

WRIGHT-
DeCOSTER
Incorporated

2251 University
Ave.,
St. Paul, Minn_

Fxport Dept.: M.
dimonn & Son Co.
Cuble Addpens:
SIMONTRICE,
N York

New

Model 780VS

RADIO-CRAFT

MAKING A VIBRATOR "B"
TEST UNIT

{Continued from page 719)

tery is the bext current supply for testing, and
a 2 A, charger can be used to keep it charied.
This charger must be disconnected while testing
vibrators, If an eliminator is used, some means
must be provided to keep the voltage at 6 V.
Either a heavy-duty rheostat in one of the “A"
leads, or a rheostat in one of the A.C. leads will
do the trick.

A 6 V. dial lamp connected in scries with the
millinmeter will act as a ballast, in the event of
an overload.

Socket S1 is conveniently located near the
base of the bench panel. A length of 3-wire
shielded cable is used to wire it to the panel,
using the shield for the "A—'"" wire, (By using
{wo of these sockets. one near each end of the
bench, the Service Man avoids disturbing any
work at either end of the bench.)

The “socket unit” comes next. I used a shield
can from a discarded "B” eliminator for the
base. The size and shape of this can permits
mounting the transformers, choke, 81 tube and
condensers inside, out of sight, without undue
overcrowding,

After the wiring is completed according to the
circuit, the entire tester is ready for use. Con-
nect the socket unit to the meter panel by phig-
ging P into 81, Insert an 84 tube in S3. The
8 V. meter should read 5.8 to 6.3 wvolts, and
the 10 A. meter about 1 A., dropping to about
.3 A. as the 84 tube heats up. Now try a good
Phileo vibrator in S4. The 10 A. meter should
now read about 215 A., the 300 V. meter 1375 to
225 V., and the 100 Ma. meter between 25 and
30 Ma. If this checks O.K., sockets 84, S5 and
S6 can be assumed to be all right, Next try a
Mallory 30 or similar vibrater in 87. The meter
readings should be about the same as above. A
Mallory 60 or similar vibrator in S8 should again
rive about the same readings. If the 300 V.
meter tends to swing backward with the last
type, reverse the wires marked X on the diagram.

VIBRATOR-TEST
PROCEDURE

Full-wave synchronous vibrators of the type
used in Emerson 678 reeeivers are connected to
Fahnestock clips V1 in this manner: connect
the armature to the eenter clip, the "A" reed
with the magnet coil wired to it, to the clip
marked CA, the "B” reed on this same side of
the vibrator, to clip marked CI3, and the other
two reeds to clips marked A and B respectively.
Again, if the meter tends to swing backward,
reverse the wires marked Y.

Half-wave synchronous vibrators, such as the
one used in Motorola 55, are connected to clips
V2, This vibrator has two sets of reels, two
each “A" and "B.” The long "B” reed connects
to clip marked LB, the long “A"™ veed to clip
marked LA, the short “B" reed to clip marked
SB, and the wire from the magnet coil, to clip
marked SA. The circuit from the “A’" battery
must be opened while connecting the lust tweo
vibrators, or a nasty shock may result.

Nonsynchronous vibrators are connected to
clips V3; the armature to the center clip. If
any serious discrepancy in the meter readings
occurs while making any of the nbove tests,
check the circuit involved for errors in wiring
or short ecircuits.

Complete Motorola powerpacks may be plugged
into their respective sockets with their lids off,
and adjustments made while operating. Motorola

The interior of the socket unit showing the posi-
tions of the power transformers, sockets and the
rectifier tube.
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55 packs are connected to clips P1, located on
the front face of the base of the socket unit. The
markings of these c¢lips are self-explanatory.
Note that the self-contained filter system is used
with these type 55 packs.

POWERPACK-TEST
PROCEDURE

This test unit also serves as a very efficient
nowerpack, provided the 6000-ohm resister is
disconnected, and a non-synchronous vibrator is
used. For thuse who don’t know. 1 will explain
that synchronous vibrators are those which rec-
tify mechanically. and those which require a tube
rectifier are nonsynchronous.

A chart made up showing meter readings of
good vibrators will furnish a guide for future
reference. Any not up to par, may be repaired
or replaced with a new one.

Unless you have had experience in adjusting
vibraters, do net try it on your customers wuntil
you have stulied the adjustment, spring tension,
ete., of new vibrators, and have spent quite
some time with discarded ones, rebuilding them
and making them work, A poor job is worse
than none at all. and only wastes the customer’s
money and loses you his good will.

There is a very good profit to be made repair-
ing vibrators. The average charge for this work
in my locality is $2.50 for nonsynchronous types,
and $3.50 for synchronous types. These charges
include replacement of broken or badly pitted
reeds, defective insulation and condensers, and
cleaning and dressing of pitted or sticking reeds.
The parts are usually obtained from discarded
vibrators, although the cost of new ones is rela-
tively small. Unless damaged very bally, vi-
brators repaired in this way by a skilled man
are as satisfactory in operation as new ones,
wiving many months of additional service, and
saving the customer considerable money.

LIST OF PARTS

One Triplett 250 V. A.C. meter, M1

One Triplett 300 V. D.C. meter (1,000 ohms per
volt), M2;

One Triplett 100 mil. D.C. meter, M3;

One Triplett 10 amp. D.C. meter, M{;

One Triplett 8 V. D.C. meter, M35

One multiplying resistor for A.C. meter, 750 V.,
R1;

One resistor, 500 ohms, 10 W., R2;

One resistor, 6.000 ohms, 25 W., R3;

Three electrolytic condensers, 8 mf., 300 V., Cl,
C2, C3;

One tubular condenser, .01-mf,, 1,600 V., C1:

Two tubular condensers, .006-mf., $00 V., (.002
to .01 will do), C5, C6:

Four 4-prong tube sockets, S1, S2, 84, S5;

Three 5-prong tube sockets, $3, 87, S¥;

One 6-prong tube socket, S6;

One 4-pron male plyg. P;

Four Fahnestock ¢lips (or binding€ posts), Pl;

Two Motorola 2-prong female sickets;

Twelve Fahnestock clips (or binding posts), V1,
V2, V3,

One low impedance “B” power choke:

Une Motorola D6 power transformer for non-
synchronous vibratovs, T1;

One Motorola 53 power trunsformer for half-
wave vibrators, T2;

One Motorola S6 power transformer for full-
wave vibrators, T3;

Five insulating-type meter jacks, or binding
posts; 1 complete can from Mallory No. 6 “B"
eliminator; 17x12 ins. panel; 8 ft. $-wire
shielded cable; and necessary screws, hard-
ware, hookup wire, ete.

The rear view of the meter panel, completely wired,
with the connecting cables aﬁacheJ
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HOW TO MAKE A
"HIGH-FIDELITY"
ADAPTER

(Continued from page 727)
of the signal itself—if this be found desirable.

Three major frequency response modifications
or types of equalization are provided:—

(1) High frequencies can be emphasized
(Fig. 2-A).

(2) Low frequencies can be emphasized (Fig.
2-R).

(3) Both high and low f{requencies can be
emphasized (Fig. 2-C). Through the use of a
selector switch any three of the equalization
characteristics may be obtained at will.

The depree of the change produced by the
unit may be controlled by a variable 1000-ohm
resistor from no chanke at all, to a maximum
difference between 60-cyele and (or) 8,000-cycle
respuonse; and 1000-cyele response of approxi-
mately 10 db. Figure 2 shows the equalization
obtained with the 1000-ohm resistor set at 0,
60, 180, or 670 ohms for all three availahle con-
ditions.

The use of this unit will generally be found
to add considerably to the quality of electrical
reproduction of phonograph recordings. An am-
plifier. which by itself, has only a fair fre-
quency response, may be corrected to give the
performance of a much better unit. It is also
possible to attenuate any particular frequencies
that are over-emphasized (because of resonance
in the electrical or mechanical network): or
because of the particular physical or acoustical
conditions existing in the places where the re-
production is taking place, or swhere the re-
cordings were made. This unit may also be
used to advantage with home amplifiers by
utilizing simultaneous high- and low-frequency
equalization for tone compensation when listen-
ing to proftrams at low volume.

Those who contemplate installation of this
unit must bear in mind that the high equaliza-
tion obtainable with this unit lowers the gain
at the frequencies where response is too promi-
nent. In order to utilize this device to maxi-
mum advantare, the associated power amplifier
should have at least 15 db. more gain than is
remiired to obtain maximum desired output
without the equalizer.

The T-type attenuator used is of constant
impedance and is attenuated in steps of 2 db..
the maximum attenuation being 22 db. The tap
switch arrangement as used in this control
utilizes self-cleaning contacts that are noiseless
in operation over long periods of time, The
resistor elements are wire-wound, and maintain
their calibration: also. they are non-inductive.
low capacitative and absolutely quiet. In opera-
tion they will safely carry & W. of signal
enerKy.

LIST OF PARTS

One Blan shield c¢an;

One Electrad T-type attenuator. type BATS02:

One Electrad 1000-chm variable resistor, type
276W ;

One Kenyon equalizer, type BLEQ:

One DP-DT. switch, with neutral position.

JUNE,

for

The rear view of the adapter unit showing the
positions of parts
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A NEW 23-TUBE
HIGH-FIDELITY,
ALL-WAVE RECEIVER

{Continued from page 731}

tant stations which would ordinarily be blanketed
by interference from powerful nearby stations on
adjacent channels, but also to listen to »ro-
wrams with the most perfect tone ever heard
from a radio receiver,

Four stages are used in the LF. amplifier
system which represents the ultimate in high
gain, combined with absolute quictness of opera-
tion and exceptional seleectivity. By using four
LI, stares, less rain is required per stage.
This permits use of the type 39/44, the high
plate impedance of which nure nearly matches
into the tuned primary of the L.F. transformer.

DOUBLE A.V.C. SYSTEM

Everyone who has tuned for weak, distant
foreign stations knows from experience how
reception is frequently spoiled by the constant
fading in and out of the signal. To obtain the
best Possible reception from stations in all parts
of the world, this recciver incorporates not
merely the regular single type of A.V.C., but
two distinet A.V.C. systems. each designed to
provide the most efficient A.V.C. action. and
keep the signal practically constant at any de-
sired volume level, irrespective of variations in
signal strength.

For the finest noise-free reception of very
weak to moderately strong signals, the R.F.
stage should be operated at all times with
maximum pgain—that is, with no A.V.C. in it.
However, due to the great field strength of
local and superpowerful broadcast stations, the
R.F. tube would be overloaded when tuned to
these powerful stations if it were worked with-
out A,V.C. This problem has been solved by
providing a separate R.I. stage, A.V.C. system.
which allows the R.F. circuits to operate at
maximum efficieney. but prevents overloading of
the R.F. and converter tube when tuned to a
very powerful loeal station.

A second section of the A.V.C. system centrols
the converter and I.F, tubes. The major part
of maintaining the volume level constant in
reception of all signals from the weakest to the
strongest stations, is dene by this part of the
system., which is adjusted so that its action
extends completely down to the noise level of
the quiectest possible location.

BETWEEN-STATION
NOISE ELIMINATED

If a receiver is to bring in station programs
from distant parts of the world, it must have
a very high degtree of usable sensitivity, If it is
to hold the signal from a distant station at a
constant level, it must have a very efficient
A.V.C. system. But a highly sensitive receiver.
with a very efficient A.V.C. system, means that
when you tune between stations your A V.C.
opens up the full sensitivity of the receiver. in
which case, unless you are in a locatien that is
extremely quiet and free from all forms of
electrical interference. you ecan't help bringing
in a larre amount of noise when tuning from
one station to another.

The idea of the noise suppressor between sta-
tions is not new. However. in all systems so
far introduced. the principal fault has been to
destroy the effectiveness of the A.V.C. system
when the noise suppressor was in operation,
and also to cause considerable distortion on
medium weak signals, All of these defects have
been eliminated in the new noise suppressor in-
corporated in the receiver described here,

In this short magazine article it has been pos-
sible to touch on only a few of the outstanding
features of this new receiver. In addition te
those mentiened, it also has incorporated a
perfected bass control, which allows the bass
response to be adjusted at five separate cutoft
points between 25 and 150 cycles: an attenuation
equalizer at 10,000 cycles, which eliminates the
high-nitched whistle from adjacent channels
when using the receiver for reception of pro-
ssrams above 10,000 cycles; a visual indicator
making it easy to tune in every station per-
fectly; an improved beat-frequency oscillator
which makes it just as simple to tune in stations
on the short waves as on the regular broadcast
band: a self-stabilized oscillator with voltage
rewvulation which keeps the plate voltage on the
oscillator constant at all times.
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Radio C omparison

\cmscx

|
TRU TH about todayi Radios

| % World-wide reception!™* **Beautiful tone!*
Claims! Claims! Claims! The receiver at a “‘bar-

gain basement™ price boasts as loudly as the
custom-built instrument. Yet there mws? be a
difference—somewhere! We have devised a plan
that shows you how to get the cold, hard facts
about values. Whether or not you are in the
market for a radio now, get this revealing
|Check List that shows you how to get the
“Jowdown!"

|

We honestly believe we build
**The World’s Finest Receiver”

— but we cordially invite you to

CHECK UP ON US...

The SCOTT Imperial Hi-Fidelity All Wave is
the greatest distance-geteing radio ever buile
... It has full range high fidelity—25 to 16,000
cycles . . . it has ample reserve power—35 watts
strictly class “A"...It combines the greatest
known sensitivity and sclectivity with the finest
tonal reproduction cver known inradio. .. Ic is
custom-built to the most exacting standards
known ia radio. But those are mere statements
—some of them so startling that you may
doubt them. That’s your privilege—but we
ask you to CHECK THESE STATEMENTS—
and the claims of other manufacrurers. We will
gladly rest our case on your impartial findings.
Furthermorc—when and if you decide to buy 2
SCOTT Imperial Hi-Fidelity All-Wave, you can
have it for 30-day FREE TRIAL in your owa
home anywhere in the U. 8. A., in side-by-side
competition with any other radio. If ic isn't
better in every way, your test won’t COst you a
single penny. But first, learn to your own satis-
faction which radio is REALLY best!

SEND ¥OW FOR YOUR

LIST

—------------------
t E.H, SCOTT RADIO LABORATORIES, Inc.
§ 4404 Ravenswood Ave., Dept. 24K5 Chicago, Illinois
= Send me at once a copy of your Radio Comparison
CHECK LIST, and complete details about the

]
[

]

:

: NEW SCOTT lmperial Hi-Fidelity All-Wave. ]
' :
L. ]
f Name ]
4 t
L ]
: Address ]
' :
¢ City State :
- s s e G e e G G G G G G G G G G G G b G B G
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Binding Posts
Tip Jacks
Male Plugs

Female Plugs

Low-Loss Sockets
A-C Switches
Tap Switches

Terminal Strips

Short Wave Switches

Write for Latest Bulletin

HUGH H. EBY Inc.

2066 Hunting Park Ave.
‘P‘HlLP-D‘EtF‘Hhﬁ. PEMMA.

THE MATTHEWS

Challenger

again leads all Custem Built receivers with

HIGH FIDELITY

@ All Wave . Fourteen tulws & Chromium plated
chassis Four ganx cuhdenser @ Frequency on-
verter Stage @ Fifteen watts output @ Ten Kilueyele
Kelectivity @ No Noise @ Inter-station Nodse Sup-
pression @ Headphone jack @ Auldis Beat Station
Locator @ Phonograph connection.

Custom Brilt to Your Requirements in Our

New Modern Laboratories

MATTHEWS RADIO ,SAPE MAY,

Service Aids FOR YOU!

A POCKET TOOL CASE
h You need 1hin gonuins lum» cane that wall |
yout hip Packet aud Lodd mll panr podher lul-
required vu the job,  Sares yaur pocket .».«1 .
Mr dools A neat case ipat cow will by
Ust Prlc. “$h. 00

R-S SPEAKER SHIMS
cail

roa you
hes sre

I.IlI-Pﬂcl 85:

You need apeaker uhime tn center
on sheskers. 'I‘h nre Lo best

nt bl e oaee

"Hoit stten is n heath

EVEREADY SPEAKER OEMENT
Thin 1n vhe oriotnal speoker coment pud 1h
b, woent uwee o replacing
whenker cones 11 fusl dry mg
ponl waterizoof and transperem
llm he used lnr viher rudio work
List Price SOc Large 2 oz. bottle

omum, -m
”"'d' i 1 Juat

d-
I M i List Price SOc per kit

Sevpren trade duscount is 307 fiuy from your 1ebber_if he cannot
supply you urite us. Nend for large circulur of Other Jpypice Aws

GENERAL CEMENT MFG. CO.
ROCKFORD, ILLINOIS
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THE TWO-WAY AUTO-RADIO
OF THE FUTURE

(Continued from page 714)

nearest hospital in case the accident is Berious.
Thus, help can be summoned within a very short
time.

Not only in connection with accidents will
this system prove its worth, but in the appre-
hension of ¢riminals, by iduntification of license
numbers of fleeing cars. The numbers of these
cars, reported to the nearest service station. will
be immediately passed on to the nearest police
post, thus almost instantaneous information can
be given about cars on the road.

The same is the case with fires. A passing
automobilist may see the beginning of, for ex-
ample, a forest fire. He relays the information
to the nearest service station, which will prompt.
ly inform the proper authorities. And the same
is true with obstructiong in the road. Trees
which may be blown down. boulders or rocks,
etc., may endanger the lives of other drivers.
Such information can be given to the pbroper
authorities by observing car drivers.

Or, as has happened to many of us, we may
run out of gas while five miles distant from
the nearest service station, or may have a
blowout or other minor repair that stalls or stops
the car. A "2-way” automobile set will remedy
all such situations.

You may rest assured that during the next ten
years all automobiles will be equipped with their
2-way radio units, which the technican calls
transceivers,

RADIO SOUND EFFECTS

It is a pleasure to present Zounds! What
Sounds!” a typical poem by Al Sinton., Sound
Eifect Expert, who is now identified with World
Broadeasting Svstem, Inc. The poem will be
dramatized over the air.

In the Movies ar in Radio Shows, Mr. Sinton's
talent has been frequently in demand. He was
the expert who produced the sound effects in
such prominent moving pictures as “Wild Car-
wo” and “Adventure Girl.” While in Radio
shows his efforts are now featured in “Bond
Bread” Terry and Ted Adventures and lda Bai-
ley Allen's Cooking School.

ZOUNDSR! WHAT S0UXNDS!

of a Sonnd Effect Man
\uu uy to cet {U it newer you ean

Fromy early morn® 1111 the studios (lose
You're creating sovunds for Hadio yhows.

Some Jife, U

will call for the squeal of & mouse,
r of a lian, the eallapae a house,

ming of door:, the harking of dogs,
ering nails and the sawing of logs.

Tiwen in Stwdlo ™B.'" that's right next door
They eail for the sound of an oyater’s shore,
The falling at snwv. aml the Mapping of wings,
FThe cry of & Goldfish and sueh gofy thlugs.

Then In Stwdio “*** on the floor ahove
The seript there calls for the oo of 8 dove
Telenhone bells and wireless buzzers,
Nteamboat whisties and hundreds of others.

About this time ywu're thinking of lunch
But somehaw or other yYou have a hunch
That somre director will camp an your trail
Amd start to ery and hemoan and bewail,

You ml) not belleve 1t but it’s on the level
You Stint wet your sandwleh, when up pogs |h9 Devll
Says, “Yel're on my <how, rehearwl's In
1 want soine beofheats amd the buzz of a Bee.”

Yout try otiwe more to concentrate ont your fuol

And to get rid of the 'est, without heing rude
But on he raves. rausing pains in the head

No you cancel the food and take ashirin instead,

Then hack to the Studios once more to make souudy
Of acronlane motors and the baying of hounds,
The sonmd of a Taxl, the souml of s horn,
The noises of trafic and the sounds of a storn.

And so you go on, making nol<es galore
Steam engines, derrick. and a battle's roar,
Surf on a beach, church hells and say,
Hy that time You're ready to call 1t a day.,

All at onve 8 director looms up llke a spectre
And says \When you're throush cume to Xtudie
Heelor,
The serimt only valls for a ~oft low moan.
And when you've done that you can go home.”

D*

So on the way there. very much to your sorromv
You're retubinled of Sound 1o be made on the

But at Jeast from now Gill 0U's thee to turn in
You're free from the Ntudios and the confounded din.

morrons”

Ah! Mome and some «linner and then off to bed,
And complete relaxation for this dizay old head
And thus you roum! out another day’s sphan
In the llectle life of 8 Souml Effert Xun,

(‘opyrlzht. 1935. Al Siton—=All Rikhts Reserved
From World News, Mareh 1935)
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IMPROVEMENTS IN
AUTO-RADIO AERIALS

(Continued from page T27)

system B to give response equal to system A.
results from the fact that the impedance-muatch-
ink devices and a shielded line, acting together,
produce what may be considered a semi-tuned
antenna circuit, which is resonant over the en-
tire broadeast band and for that reason a greater
signal js found at the recviver terminals than is
possible with a non-resonant cireuit.

To return to system B, which is very com-
mon, it has been found to respond to a great
deal of ignition interference. It is, therefore, a
¢common Practice in most auto installations
whether the antenna be located in the roof or
beneath the car, to overcome the interference
normally picked up by the lead-in, by utilizing a
ghielded connection between the antenna and re-
ceiver; grounding this shielded lead-in at a
point in the roof as well as a point as near the
receiver as possible. as shown by system C.
This procedure results in a loss of sensitivity
which is equivalent to approximately 1 of the
amplification of a stage of audio frequency or
about 4 db.

A rather comprehensive understanding of how
this works out may be had from observing Fig.
2. It will be seen at once that the running
board type of antenna produces by far the least
satisfactory results regardless of the type of
lead-in, and a comparison of this type with the
one illustrated immediately above it, which rep-
resents a single wire, run from the front to the
rear axle, will lead to questions as to why the
matched-impedance, resonant line shows no im-
provement over an ordinary line and why the
interference is Rreater with the single wire than
with the running-board antenna, regardless of
the type of lead-in used.

The surface of the running board aerial is
so small and its capacity is 80 low that the
impedance-matching devices, designed for use
with antennas of Zreater capacity, do not func-
tion satisfactorily with it and since they do not
bring about a condition of resonance or a suit-
uble impedance-match, their use not only pro-
vides no improvement, but in some instances, an
actual drop in signal strength has been noted.

OVERALL PERFORMANCE

Further perusal of Fig. 2 indicates that &
suitable undercar santenna, properly installed,
is just as good as a roof antenna in a B-pas-
senger sedan or touring car. No matter what
precautions are taken in this installation, it can
never be made to give the same performance
as the antenna in a car of the larier size. This
holds true even thouxh the size of the antenna
under the car is quite materially increased. In
its normal form, the undercar antenna assumes
the position jllustrated in Fig. 3. For all prac-

LEAD-IN

COUPLING TRA
AND INSUL ATING rmAuGLE

Fig. 3, above
The under-car anienna in its accepted form.

Fig. 3A, below
Some of the aenals iried by the author.

-A- -B-



www.americanradiohistory.com

RADIO-CRAFT for JUNE,

¢ Mo ou:-'uum Em | 2k T L4 Lo

§ b oo e o A T -nt':u'rcw‘f—

Jprmsame] HEL IS e rr ] |
P e sl 1:*:;‘:.-’-1.,::.-.%.—”- i
H{=apnnnsa=nar=, H—I
24 bt i

N o J’"I-I.“Dllc ] VMG MOSY ﬁDi‘“DNI.V Ul I

W o vk B® 1000 1100 1300 1300 1400 1800

o touteer a0t e s
Fig. 4

Relative signals for matched and shielded lead-ins,

tical purposes this method of installation is the
best.

Experiments with undercar antennas of larger
size, made by carrying the antenna back to
supports on the rear bumper instead of the rear
axle, produced an increase in signal which was
80 small as to be of no practical value. Duplicat-
ing the rear triangle by another, running to the
forward axle and using the two toxether showed
little or no gain in signal strength but did show
a considerable increase in ignition interference,
Furthermore, this additional antenna introduced
quite a number of mechanical problems and it
required frequent repair and adjustment.

Additional wires were stretched longitudinally
in one instance, horizontally in another, fan
shaped in another, within the triangle itself and
varivus combinations of all three in the form
of a network were also tried. In one instance
a copper screen, cut to the precise size of the
undercar triangle, was soldered over the entire
ed®e and the increaze in signal strength was
found to be so little as to make the trouble
unwarranted.

The modern undercar antenna, shown in Fig.

taken from the standpoint of electric per-
formance, is just about everything that iz re-
quired. especially if »suitable precautions are
taken for connecting it to the receiver.

It should be borne in mind that the perform-
ance of the triangular undercar antenna is just
as good when installed on a coupe as it is on
a 7-passenger sedan and for that reason it has
been increasing in popularity during the past
year, especially with police departments,

MATCHED LINE 600D
ON "REGULAR" INSTALLATIONS

Many Service Men have been under the mias-
taken impression that a matched-impedance
type of transmission-line for autemobile use
has been primarily designed for cutting down
ignition interference and that its use was con-
fined to undercar aerials of the triangular type.
Neither of these premises are correct. A suit-
ably designed transmission line with coupling
transformers which provide an impedance-match
hetween the antenna and the lead. as well as
the lead and the input ecircuit of the recviver.
will improve the performance of any antenna.
While this is well illustrated in Fig. 1, reference
to Fig, 4 will indicate just how the entire sys-
tem will function, with the average auto receiver
and any antenna of reasonable dimensions.

Figure 4 represents the performance of a
coupling system which has been on the market
for nearly two years and it will be observed that
the bottom of the shaded portion indicates the
performance of an averare antenna cohhected
to an averafe receiver with a shielded and
grounded lead-in. Removing the shield raises
the perfurmance to the line on the chart in-
dicated by the zero point, which may well be
consgidered standard. Using the matched-imped-
ance, resonant line produces the results shown
by the curve. It will be seen from this curve
that, while there is practically no portion within
the broadeast band where the syztem is not as
good as the shielded and grounded line without
impedance matching devices, there is an area
in the frequency range between 500 and 750
kilocycles where improvement is desirable.

The family of curves shown in Fig. bA in-
dicates some of the laboratory measurements
made with various types of transformers de-
nigned for the purpose of producing better re-
sults on that important part of the broadeast
band where the original transformers werc de-
ficient. From these curves, it will be observed
that each of the various transformers shows a
pronounced resonant peak on some particular
frequency and a rather sharp drop-off at each
side of this peak. It will be observed that two
of the transformers showed a double peak. It
is also significant to notice that despite the
apparent drop-off in signal strength at the
points of resonance, there is no point on any of
these curves which indicatea @ performaiice
characterigtic as low as the performance of the
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shielded and grounded line used without imped-
ance-maiching transformers,

Obviously, curves of this nature cannot be
considered as a positive indication of the man-
ner in which the system will perform in every
case because nearly every auto radio installation
brings a varying group of factors to light, For
the purpose of comparison and guidance, they
may well be eonsidered as average and a suitable
indication of the average results to be expeeted
if the antenna employed has a capacity of
approximately 250 mmf. (R.M.A, standard) and
the receiver input circuit has an impedance of
6,000 ohms.

Lowering the capacity of the antenna would
result in a shift of the curves to the right, and
vice versa. {(The movement of the curves would
be an inverse function of the square root of the
capacity.) It was thought that a combination
of transformer ratios, having the most desirable
characteristies for the greatest coverage, could
be made by combining the transformers repre-
sented by the curve A with those of the curve
E. Little or no improvement resulted.

THE IDEAL TRANSFORMER

While the ideal transformer for this type of
work has not yet been developed. experimental
work seems to indicate that it can be brouxht
into existence reasonably soon and work along
this line is being continued.

In the meantime, Fig. BA indicates the per-
formance characteristic, under averare condi-
tions, of the nearest approach to the ideal now
available. While it will be observed that the
curve leaves much to be desired, it should be
borne in mind that the overall performance is
much better than is possible with either an
ordinary lead-in or with the shielded and ground-
ed lead-in or transformers of the older type,
Some of the possible gain on the low frequency
end of the broadeast band as shown in Fig. 5A
has been sacrificed in order to obtain improved
performance on the high-frequency end.

From a practical point of view there is very
much more to be said for the performance of
the transformers reprevented by the heavy curve
in Fig, 513, than is apparent from the curve
itself. First of all the average listener, regard-
less of the scction of the eountry in which he
is located, finds the majority & the programs
which intrigue him are found somewhere helow
1,100 kiloeyeles, This is a fact gleaned from
the operators of the large chains,

Another practical point to be considered in
estimating the overall performance in the sys-
tem of this nature, is the faet that wearly all
automobile radio receivers are regenerative above
1.260 kilueyeles.  This results in a greater in-
herent sensitivity and for that reason when used
with the antenna system illustrated graphically
in Fig, 5B, the overall performance would ap-
prozimate the dotted ecurve in the azame figure
and ig a close approach to the ideal. No meas-
urements were made to prove this point but
the performance of a number of receivers of
different makes were observed and indicated
that the curve illustrated by the dotted line, may
well be considered a reasonable average.

Fig. §
Facts about the auto-antenna lead-in problem.
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| tube under test.

FOR THOSE WHO
DEMAND THE FINEST

e ]

Test Set
No.

EALERS and servicemen who are

equipped with Triplett Master
Units can handle every servicing opera-
tion quicker and more accurately than
ever before—no matter how difficult or
complicated. Nothing has been spared to
make the 1205 Test Set an outstanding in-
strument for present-day and future needs.

TRIPLETT MASTER TEST SET, NO.
1205, INCLUDES:

No. 1200 Volt-Ohm-Milliammeter, DC
scales readings: Y4 to 1,000 volts (2,000
ohms per volt)—20 microamperes to 250
milliamperes—0 to 3,000,000 ohms, AC
scale readings: 1 to 1,000 volts. Capac-
ity charts furnished., Dealers’ net price,
unitonly ... $21.67
No. 1210 Tube Tester. Contains the
most efficient short check known. This
unit incorporates an improved load con-
trol which places the proper load on the
The new and exclusive
circuit in this tester is approved by lead-
ing tube engineers, embodying every es-
sential for a dependable emission test of
tube values. Dealer’s net price, unit
only. ... SUU— $20.00
No. 1220Free PomtTester Makes all ser-
ies or parallel meter connections to the set
sockets. Dealer’s net price, unit only $8.33
No. 1230 All-Wave Signal Generator.
Frequencies: 100 KC to 18 Megacycles.
Perfect attentuation. Modulated or un-
modulated. Dealer’s net price._.__. .$15.33

No. 1205. Complete with above four
units in case. Dealer’s net price....$71.33

Triplett Interchangeable Master Units
makepossible different combinationsoftest
equipment to suit every servicing require-
ment. These unitscanbe used as furnished,
or, placed in convenient portable cases
thath old one, two, three or all four units.

YOUR JOEBER CAN SUPPLY YOU
Triplett Electrical Instrument Co.

146 Main Street Bluffton, Ohio

Mail today for details

[P —— e — —— o —— — — ———

Triplett Electrical Instrument Company.
146 Main Street, Bluffton, Ohio.
Gentlemen:

Please send your latest literature. I am par-
ticularly interested in receiving information on |
Triplett Instrument No, 1205,

—— )

Name. _

Address
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Twelve Amplifiers in One
Solves All of Your SOUND Problems

Out of the Columbia Sound Laboratories comes a totally new kind
of Amplifier—the greatest single development in Public Address.
Operates directly with all
dynamic and carbon microphones. ELIMINATES PRE-AMPLIFIERS!
Maodels available for 110 volt A.C., 6 volt D,C, or Universal Opera-
tion. Free Consultation Service: Write to Mr. €. R, Shaw for help.

Send lor complete details and NEW FREE Series of Public Ad-
ress Bulletins with coufidential amazingly low net prices.

OLUMBIA SOUND COﬁ-.vr'i

133 LIBERTY 5T

erystal, velocity (ribbon) condenser,

MNEW YORK.M.Y

for JUNE, 1935

CATHODE-RAY OSCILLOS-
COPE FOR VIBRATOR-
"B" TESTING

(Conlinued from page 730)

This action is the same as that of an ordinary
| buzzer. The center-tap of the transformer
primary is connected to one side of the storag.
battery, the vibrator arm to the other side, and
| the ends of the transformer primary are con-
| nected to two contacts on opposite sides of the

vibrator arm. Thus, as the arm vibrates the two

ends of the transformer primary alternately re-
turn to the battery, current flows alternately in

the two halves of the primary, and an A.C.

voltage is induced in the secondary. The rate

of change of primary current is constant while
either primary contact is closed. Since the volt-
age induced in the secondary is proportional to
| rate of change of primary current, it follows

Build Your Own

Wheatstone Bridge

For $41.50

A simple, rugged, wide-range
Wheatstone Bridge for resistance
measurements. Operation identi-
cal with best laboratory instru-
ments. Sensitive, accurate. Low
cost. Kit easily assembled.

SHALLCROSS No. 630 Kir $41.50
Assembled $49.70

Built around a highly sensitive
galvanometer and Shallcross Re-
sistors. Range .01 ohms to 11.1
megohms. Send Gc in stamps for
Brlletin 630-P.

HALLCROSS MFG. COMPANY

Electucal Measuring o s
and Accurale ResistorL
700 WAL PADE MOULIVARD

COLLINGDALE, PA.

(L
IheAII ElectricAll-Wave Receiver

GREATEST VALUE
ON THE MARKET
See Article Page 609
April Issue of Radio-
Craft

electrified alle

capable of
LTS |1 TIOYe

Cirenlt hue hoen re-desig
2ol to be bigger und e
erfsl then eser
nr1 @ tubesln ono bulh:
ihea aa BT

'1
2 -tngv- audio  smkitier
rectifier & biilid
. The to the une of the dusl purpose tube. the 6F7.

KIT ASSEMBLED
and ready to wire

$5.95

Wred & tested
: $1.28

\lnfhﬂl Arcturus
uhes

b nclded lirnadeant <ol s
£O zmn n:c PTION 0.95
G““‘ Wenuidal bl
SPECIAL- Cannonball head- anish metal enbi.
nhonus 51.45 S' ghetic srt. hinged lid... 1.00

$1.00 nonosn un alt €.0.D, orders. Prompt shinm'nt
EILEN RADIO LABORATORIES
Dept. RC-6, 136 Liberty St., New York, N. Y,
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externally if desired.

NOVEL IDEAS IN CAR RADIO

{Continued from page T17)

licensed amateur who has procured a mobile
license) which acts as the “hare.”” The other
cars—as many as can possibly be rounded up
for the game—are equipped with portable re-
ceivers tuning to the same wavelength as the

transmitter. The object of the game, of course.
is for one of the “hound” cars to catch the
“hare."

While considering the possibilities of auto
radio, the sketch on the lower right may be of
interest. This is a view of a police car of the
future. In this car is an ultra-short-wave trans-
ceiver: a facsimile receiver (such as the one
described in this issue of Rapio-Crarr) for
identifying criminals or missing persons: and
a8 P.A. system for directing traffic or calling
out to fleeing cars, etc. Thus, radio is used in
three different ways to aid the police in prevent-
ing crimes and apprehending e¢riminals. What
is perhaps most interesting about this imagina-
tive car is the fact that all the devices shown
are practical and could, in fact, be installed
today !

HOW TO INSTALL
REPLACEMENT-
“8" GENEMOTORS

(Continued from page 728)
The rectifier tube and vi-
brator are removed from the circuit.

If the set is equipped with filter chokes and
condensers, then a separate filter system is not
necessary, For interference of any type, a radio-
frequency choke may be inserted in the circuit as
shown in the diagram.

The choke consists of 150 turns of No, 33
8.C.C. wire, which is wound at random on a
form Y, -in. inside diameter and 14-in. long. An
R.F. choke is used in cach leg of the power sup-
ply, which is designated RFC 1 and 2. The
choke RFC 3 which is in the leg of the "hot™
side of the ™A' circuit, is made with 50 turns of
No. 14 cotton covered wire, 11/32-in. inside
diameter and %-in. long.

OBSCURE SOURCES OF
CAR-RADIO NOISE

(Continued from page 729)

varies, which is usually the case, the resistance
of the circuit thus formed may change some-
times slightly or even quite radically. The cir-
cuit formed will, of course, absorb some of the
received energy, and when its resistance changes,
the field intensity about the receiving antenna
will change accordingly. If the automatic volume
control mechanism does not have sufficient range
to compensate for this effect. volume changes
or intermittent reception may result. To remedy
this a piece of mica or thin bakelite may be
placed behind the latch receiver, thus breaking
the continuity of the electrical circuit.

These troubles, of course, should be investizated
only after a careful analysis has been made of
the more common troubles arising from the
ignition and lighting systems of the car and
those existing within the receiver itself.

It is hoped that this information will be
seriously considered by every Service Man de-
tailed to work with automotive installations.

Please Say That You Saw It in Rapro-CraFT
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that the voltage output is also constant—a highly
desirable condition.

Two additional contacts on opposite sides of
the vibrator arm are connected to the ends of
the transformer secondary and the rectified voit-
age is obtained between the center-tap of the
secondary and the vibrator arm. A condenser
is connected across the secondary, of such a
value as to cause the instantaneocus voltage of
the arm and any contact immediately preceding
a ‘‘make” to be approximately equal: in this
manner sparking is minimized and the wave-
shape of the output voltage is as desired. This
is accomplished by so choosing the size of th:
condenser as to cause the oscillatory transfer
of encrgy {(between the transformer and the
condenser), which starts when the contacts open,
to give the desired condition just before the
contacts close.

From the foregoing discussion it is evident
that the adjustment of the arm and contacts
for proper operation of the vibrator unit might
be ceritical. Such is the case. Mechanical fix-
tures will afford adjustment which might be
called a rough preliminary setting, but it is
difficult or impossible to obtain a satisfactory
final adjustment in this manner. Electrically,
there are three values which can be used as
the determining factors for adjusting the vibra-
tor. The unit can be adjusted for minimum
sparking. but this method has proven unsatis-
factory time and again. Another method is to
adjust so that the time of contact is the sam.
in both directions with the unit actually operat-
ing. This can be done with a D.C. meter used
to read average current, but e¢an be done more
effectively with an oscilloscope. The third and
best method is to cheek the length of time the
contacts are open, and this can be effectively
done only by observing wave-shape on an oscil-
loscope.

OSCILLOSCOPE WAVEFORM
IN VIBRATOR-"B" ADJUSTMENT

In using a cathode-ray tube for vibrator
analysis, the most informative voltage is that
across the full secondary winding with normal
load imposed on the unit. This voltage is con-
sequently used for wvertical deflection. If the
voltae on the horizontal deflecting plates has
a "saw-tooth” characteristic and has a frequency
of one-half that of the vibrator, then two cycles
of the A.C. voltage existing across the secondary
will appear on the screen. Further, if the proper
amount of synchronizing voltage is used the
image will remain stationary even though the
vibrator shifts frequency as much as ten per
cent.

Since the oscilloscope shown as the heading
illustration of this article has a “saw-tooth™
timing axis supply which can be set at any
frequency between 20 and 15.000 cycles, it can
be readily set for one, two, or three cycles of
the output voltage on the screen when testing
any vibrator. The peak-to-peak voltage across
the vibrator transformer sccondary is usually
around 600 volts which will give considerably
over full-scale deflection on the oscilloscope, even
with the “‘vertical™ amplifer switched *off.”
Consequently, an external voltage divider should
be used. If desired the vertical amplifier can
be used and the “Ampl. A Gain" control greatly
retarded to attenuate the voltage sufficiently.
This oscilloscobe also has provision for synchron-
izing the “saw-tooth™ oscillator with the vibrator.
cither at the fundamental frequeney or at a
sub-multiple. and for controlling the amount of
synchronizing voltage,

(Continued on page 755)
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A CAR-TYPE PORTABLE
P.A. AMPLIFIER

(Continued from page 729)

mentioned require an average plate current of
46 milliamperes, total, while the filaments draw
less than 0.R-amp. per tube.)

5. Maximum Utility. Ability to operate
satisfactorily from cither a 6 V. storage battery
or from 110 V. A.C. power lines when it is
necessary to operate the amplifier indoors or
within range of commercial power lines, (See
Fig. 4.)

6. Unlimited Flexibility of Operation. To
meet the various acoustic conditions encountered
in mobile P.A. work, it is essential that suitable
provision be made to conveniently chanwe from
one type microphone to another so that a crystal
microphone may be used while the automobile
is in motion, for example. (Fig. 3 shows the
circuit used to permit instantancous changeover
from one type microphone to another without
making any wiring chanwes.)

7. Adequate Gain, Of course, low-level micro-
phones (crystal, velocity and dynumic) are
usually unsuitable for use with ordinary-type
amplifiers unless suitable preamplifiers are used
to bring their level up to that of an ordinary
carbon microphone. (The overall gain of this
amplifier is more than 124 db. so that any input
device with a level as low as—90 db, may he
used. )

R. Kuse of Installation and Remoral. In view
of the fact that the maximum utility is desired
of the entire system, it is particularly advan-
tageous to utilize a system that can be quickly
removed from the automobile and rapidly set up
to meet special conditions of operation and then
be easily assembled and reinstalled into the auto-
mobile. (The 1214 W, amplifier deseribed can
be removed from the auto in less than three
minutes and reinstalled again in the same
amount of time. This unusual feature is only
made possible hy the plug and cable arrange-
ment used for interconnection of the various
components.)

9. Designed for Mobile Operntion. The ideal
mobile P.A. outfit should not include an amplifier
designed primarily for 110 V. A.C. indoor use.
Many makeshift indoor P.A. systems have heen
awkwardly adapted for mobile use only to he-
come burdensome and costly experiments in
excessively high initial, maintainance and operat-
ing costs,

UNUSUAL
CIRCUIT FEATURES

iy referring to Fig. 4A it will be mnoted that
the universal microphone input transformer
{which is of the two section bilateral balanced
winding type, te canncel out all extraneous
noises) is connected to a T-prong microphone
eocket (MP1) in such a fashion so that any
type microphone may be appropriately wired to
a seven-prong  plug and inserted into the
circuit. Unless a jumper is placed across ter-
minals Nos. 6 and 7 of the microphune plugs,
the secondary of the transformer T1 is out of
the amplifier circuit. This open-circuit is neces-
sary for use with a crystal microphone which is
ordinarily connccted across a 5 mex. resistor
directly into the control-grid of the 6C6 pre-
amplifier tube by conneeting to terminals 1 and
6 of its seven-prong plug. A similar arrange-
ment provides for automatic microphone current
and proper matching for both single- and double-
button carboen microphones. Firure 3 shows the
connections to be made for various type micro-
phenes, and the position that the microphones
assume when plugred into their respective input
cirenits.

The 6-prong phono. socket (PS2 in Fiz. 4)
likewise provides for universal phono. pickup
or line coupling (200. 500, 3,000 or high im-
pedance),

Fig. 3
Circuif permitting changeover of mikes,
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Fig. 4
Remote control and power supply circuits.

The L™ pad volume contral VC2 attenuates
all signals fed into sockets I'S2 while another
constant impedance control VC1 likewise at-
tenuates all signals entering socket MS1., Ry
varying both of these controls, while twe signals
arc being fed into the input sockets, mixing and
fading can easily be accomplished so that a
phono. record may be used as a musical back-
ground for voice announcements. or vice versa.

The D.ILD.T.. four-five stage selection switch
S2 “euts” the first 6C6 tube out of the micro-
phone input circuit and lowers the overall gain
of the centire amplifier so that carbon micro-
phones may be used.

INSTALLATION PROCEDURE

The entire installation of this system is ex-
tremely simple. and the exact procodure is de-
pendent upon the autemobile and the type of
instaldation desired. If a temporary installation
is required, the speakers should be fastened to
the top or bhung inside and arainst the open
windows of the touring or pleacure car. The
remote control is strapped to the steering column
and the amplifier proper strapped underneath
the daszh board. The 6V. power supply should
bhe fustened inside the motor hood.

1f a permanent type of installation jg planned.
the speakers should be securely fastened to top
of auto or to the sides of sound truck.

The author will gladly answer all questions
relative to the mobile system described.

CATHODE-RAY OSCILLO-
SCOPE FOR VIBRATOR-
"B" TESTING

(Continued from paye 754)

In the “oscillograms®™ on page 754, A shows
the wave-shape when sccondary contacts cloxe
aiter and open hefore primary contacts. At 1,
the primary contact closes and gince the sec-
ondary is unloaded its voltafe builds up to the
value of 2-3. At 3, the secondary contact closes
and the voltage drops to the value of 4-5. At
5, the secondary contact opens and the hirher
voltagre of 6-7 obtains until the primary contact
re-opens at 7.

B shows the wave-shape ichern wir-gaps arc
wnequal. At 1, the contacts open and the curve
between 1 and 2 represents the time during
which the os=cillatory transfer of energy takes
place. At 2, the contacts close; at 3, they re-
open: and at 4, they close. It is readily ap-
parent that length 1-2 is not equal to 3-4.

C shows the wave-shape when the time of
“break™ i toe lomg. At 1, the contacts open
and the oscillatory voltage builds all the way up
to that shown at 2 before the contacts close
and the voltage returns to the normal value of
3-4. This is a dangerous condition, for, as the
contacts deteriorate the time of break becomes
even greater, and the oscillatory voltage may
become high enough to sustain a continuous
spark between the contacts.

D shows the wave-shape with nroperly ad-
justed air gap, length 1-2 being approximately
equal to 3-4.

Please Say That You Saw It in Rap1o-CRAFT
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TIP FROM

AN OLD TIMER

Send for this
‘valuable book today'

You may be an old timer in radio or
the field may be a new one for you
. . . it doesn’t mauer. We helieve this
latest Sylvania Service booklet will help
vou a lot with your work,

It contains 104 pages of rea!/ information
. . . descriptions of various tubes, each with
its circuit application. It also includes dia-
grams showing plainly a lot of problems
that come up in your work , . . and, more
important,—how 0 solve these problems.

With the help of this pnd\c( manual, you'll
find fewer “blind  alleys”™; fewer times
when vou're up against it. That's why we
say that this book will actually put money
in your pocket, money that you wouldn't
be able o get if you didnt know how to
get around these everyday troubles.

Send for it today ., . . you'll feel like pat-

ting yourself on ‘the back once you've secn

how ‘useful it is . . . how crammed with

information that will help vou wke the

guess work out of tube appluanon. Don't
wait! I's yours for 10c in stamps.

HYGRADE SYLVANIA CORPORATION
Makers of SYLVANIA TUBES., HYGRADE LAMPS
Faclnries Emporium, Pa., Salem, Mass., St. Mary's, Pa,

€ 1. 8. Corp., 1935

THE SET-TESTED RADIO TUBE

asam assuay,

10c-TECHNICAL MANUAL-16c

Hygrade Sylvania Corporation,
Emborium, Pennsylvania. (B.23)

Please send me the new Sylvania Technical Manupl.
I enclose 10 cents in stamps,

Name

Address

City Stata.
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FREE! You owe st to
yourself to twrite today
for a copy of this
B()OJ\IH’.

Just what does the Tower Factor
rating really mean in the condensers
yot buy ?

... What is the truth and the
whole truth about leakage claims—
capacity and voltage ratings?

As serviceman or amateur, how
can you be SURE you are getting
the most filtering, the hest perform-
ance for the least money?

These and miany other bother-
some condenser (uestions are clearly
explained in our new free hooklet
illustrated above. It will show vou
that we not only claim \pr‘lg,\le
Condengers are hest—bhut explain
exactly how we PROVE IT! Write
for a copy.

SPRAGUE PRODUCTS CO.
North Adams, Mass.

SPRAGUE
CONDENSERS

MADE RIGHT
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Give the Aumence a Break

WITH THE
GENUINE

SILVER

MARSHALL
A. C. Amplifier

USES 1——51. 1—50
AND 1—381

A

165

COMPLETELY wired LESS TUBES
3 tube, 7V2 watt am-

plifier, for Microphone. Radio or Ph(muﬁraph.
Can be used for intercommunication,
Address, Window Demonstrations, etc.

A.C. DYNAMIC SPEAKER
TO MATCH $4.75
ORDERS

ublic

MAIL FILLED

NEW YORK CITY I
WHEN CHOOSING
A RADIO SCHOOL

RCA Institutes. wilh it¢ repu-
tatinn  estahlished by 26 years
service,
pized as &n  Important
in the tadio Industry
Whether elementary r
ciples  or  advanced
<ound applications or i
radio engineering. O Instl-
tutes i3 prepated tu glve you
the instruction you need.

RESIDENT SCHOOLS NEW YORK AND CHICAGO
with wadern standard edquipment

EXTENSION COURSES FOR HOME STUDY
under convenient “'no ohllfation™ plan

Ilustrated Catafox on Reduest.
Dept.

R.C. A. INSTITUTES, Inc. {{°;

75 Varick 3L, New York—1154 Merchandise Mart, Chicago

I167 GREENWICH ST.

i3 an institutlon recov-
factor

RADIO-CRAFT

THE LISTENING POST

(Continued from puge 735)
p.m. to 9:30 p.m. C.5.T. each Sunday, Tuesday,
Thursday, and Saturday evening, This trans-
mission i3 intended especially for listeners in
western Canada.

A new Station XECW, "Del Caballero San-
tokan,” Bajio 120 Mexico D.F., hroadeasting
on 5,970 ke., has been coming in with excellent
strenssth nightly fram 10:00-12:00 p.m. C.8.T,
despite their very small power of 10 W,

YV6RV, the Voice of Carabubo, in Valencia,
Venezuela, a new station reported for the first

| time in last issue of RapI0-CkArT, has chansed

its wavelength {rom 49.75 (6030 ke.) to 46.01
meters, and 6.52 me, This change was made on
aceount of short-wave station HP5B, Mirimar
Club. in Panama City, Panama, which was oc-
cupying the same channel. YVGRV broadeasts
from 4:30-9:30 p.m. E.S.T.. nightly., We are
informed that HP5B has ordered a new 500 W.
transmitter to take the place of the 100 W,
one which they have been using.

A new short-wave station HI1J has been re-
ported by Mr. Edwin Hatch of Philadelphia.
Pa., Mr. Hatch says HI11J may bhe heard on

785 ke., the same frequency as OAXID, in
|I.:ma. Peru. They are located in San Pedro
Mucoris, Dominican Republic.

Please Say That You Saw It in Rap1o-CRAFT

According to Jack Watrous, San Mateo, Calif.,
station HVJ, Vatican City, reports the follow-
ing schedule of hours and wavelengths: daily
from 10:30 to 10:45 a.m. E.S.T., on 15,121 ke.
On Mondays. the talk is in Italian, on Tues-
days in English, on Wednesdays in Spanish,
on Thursdays in French, on Fridays in Ger-
man. on Saturdays and Sundays in Italian. HV]
also broadeasts on a frequency of 5.969 ke..
daily from 2:00 to 2:15 p.m., K.8.T. The tick-
tock of a clock is heard for 10 minutes before
the broadcasts start, and the bells of St. Peter
sound the hour,

Russell Bills, of Elkhart, Ind,, believes he has
heard the very rare catch, VID, in Suva, Fiji

Islands. Russell believes he had VPD at from
11:36 to 11:45 p.m. C.8.T. on their wavelength
of 22.9 meters. The announcements were in

English but very weak.
of band numbers. Another night Russell heard
this same “mystery station” at from 11:52 to
11:58 p.m. C.S.T. Russell has also been hearing
the new Station CTIGO in Parede, Portugal.
| Sunday morning seems to be the best time to
et them and he heard them from 9:14 a.m.
C.8.T., until they signed off ut 9:32 a.m. C.8.T
They were operating on or near their frequency
of 24.2 meters (12,400 ke.), Continuous wave
interference was bothering {hem hadly., (This
C.W. question is getting to be quite serivus as
the ®Zreatest majority of S.W. stations are both-
ercd by C.W. at times, and some programs are
completely ruined.—Kd.).

It is reported that "TFK, the Voice of Iceland’”
i3 on the air on a wavelength of 33 meters.
Mr. Frank D. Andrews. of “KF1 DX Chat”
fame reports hearing them on their frst test,
and wseveral times sinece. According to Hans
Priwin of Copenhagen, Denmark, who recently
had a talk with the Prime Minister of leeland.
the Ieelandic government has actually purchased
an 8': kw. S.W. transmitter from the Marconi
works at Chelmsford. England. The new trans-
mitter will be used for telephonic communica-
tionz between Iceland and Denmark, and for
special musical broadeasts. Mr. Priwin alse tells
us that CTIAA, in Lisbon, Portugal, is now
testing on 50.17 meters and 25.1 meters, and
asks that reports be addressed to “Station
CTIAA, Emisora Nacional, Lisbon.”

The Norweigan Government has sketched a
Teyears’ plan for reorgunizing the Norwegian
broadeasting services. Mr. Priwin stutes, and
there is to he a new short-wave transmitter in-
cluded which will be built at Lamberseter near
Oslo, with an energy of 25 kw.. for the benefit
of Norweigian listeners abroad.  {(As predicted
by the DX Editor several mnaths ago. it is only
a question of time until every large country has
an “empire’”’ short-wave service maodeled after

The music consisted

i ' Daventry and Zeesen for the henefit of its na-

tionals in other parts of the Worlhl.—Fd.)

The “‘mystery station” in Santiago de Cuba
which had us baffled for so long has turned out
to he COnGC. They are on 6,150 ke.. and ac-
ecording to Capt. Hall are on daily from 1:30-
4:30 p.m. ES.T.

WOR's new short-wave station will go under
the call W2XHI, and according to reports from
the Federal Communications Commission will

www.americanradiohistorv.com
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probably not be completed until the latter part
of May.

CSL, the “Emissora Nacional,” in Lisbon, Por-
tugral, broadcasts on 6,140 ke, and can be heard
in the East fairly well until W8XK in Pitts-
burizh comes on the air.

That very popular short-wave station DJH.
Zeesen, Germany (15,200 ke.) is now being
heard apain in the mornings, irregularly. after
an abscnce of several months, says Russell Bills,
of Elkhart, Ind. (DJB was heard at full loud-
speaker strenyth on Sunday morning, Mar. 10.
broadcasting the Max Schmeling and Steve
Hamas championship bout from Hamburg, Ger-
many. between 10:30-11:00 am. C.8.T.—FEd.)
We certainly hope that DJB will seon return to
a reular morning schedule on the 19-meter hand.
as thousands of people miss this superb station
in the mornings.

Station HJ4ARL “Echoes of the West,'" Mani-
zales, Columbia, is now on the air on 6.100 kec.,
from 10:00 to 11:00 p.m. C.T.8., on Saturdays
according to many reports received from our
readers.

Paul Dilg, of Evanston, I, reports hearing
M37 talking to SR90 on Sunday from 10:00-
10:30 a.m. C.8.T. on about 31.28m, They scem
to be Fire FPatrol plancs in the Blue Ridge
Mountains. Have you any dope?

WTR, Albrook Field, Panama Canal Zone, has
been heard lately in the evenings talking to the
other Army aviation stations on a wavelength
of about 47m.

PLV Bandoeng, Java (9,415 ke.) has been
heard lately playing music, and calling phone
stations at about 5:30 a.m. C.8.T.

SPECIAL BROADCASTS:

RKI and RNE, both of Moscow {15 and 12
me. respectively) will dedicate an international
good will broadcast to the Dx-ers of North
America on the morning of Sunday, May 5.
from I to 2 p.m. GM.T. (8:00-9:00 a.m. K.8.T.)
The All-Union Radio Board in Moscow has gane
to a great deal of trouble on this broadcast and
asks ali radio listeners hearing it to please report
to them.  Address comniunications to Mr. R.
Siplin, ¢/0 All-Union Radio Noard, short-wave
stations RNE and RKI. Moscow, U.S.5.R.

HP5B, “Fmisora Mirimar” at Panama City.
Panama, writes that they will put on a special
international short-wave good will program for
the short-wave listeners of the world on the
evening of May 14. HP53B operates on 6.030
ke.  Address communieations to *‘Chief Engineer
Enrique Linares, Jr., Emisora Mirimar, HP513,
Mirimar Clulh, Panama, Republic of Panama,
Central America.”

TIPS PERIODS

"Around the World DX Chat” with Frank D.
Andrews featured weekly over radio station
KFI1, Los Angeles, Calif. (640 ke.) at 2:30-
3:00 a.m. E.S.T., on Saturday mornings, Short-
wave and broadcast-band tips, gfuest speakers,
and other features of interest.

The "KDKA DX Club.” weckly at 12:30-1:00
a.m. E.S.T. (S8aturdays) over KDKA (980 ke.),
WSXK (6.140 ke.). WEXK (11,870 ke.). This
popular DX club has now been on the air about
one year and features those inimitahle DX com-
mentators Ed Lips, the short-wave announcer.
and Joe Stokes the broadeast-band tipster. The
DX Club is earerly awsaited in all parts of the
world.

WTCN, Minneapolis, Minn. (1,250 kc.) has
now inaugurated a weekly DX tips period which
comes on Sunday mornings from 12:45-1:00
am. E.ST. This period features G. Morgan
Spencer, and M, Mickelson a well-kknown old-
timer and vice-president of the Society of Wire-
less Pioneers. This period caters more to the
ham and the pioneer than do either of the two
first named elubs.

SERVICE MEN—

Don't fail to enter the contest sponsored by
RADIO-CRAFT which will begin in the next
isave.

This i3 the first time any contest has been
held exclusively for the Service Man, It is
open to everyone in the service field and there
will be no cost involved in entering it.

The object of the contest is to determine
what testing eguipment a Service Man requires
for his service shop. The prizes for the contest
will be testing equipment which will increase
the efficiency of your shop as well as increase
your earning power. Watch for the details
next month!



www.americanradiohistory.com

RADIO-CRAFT

JUNE,

for

JUST OUT!

Write for your Free Copy!

A new 28 page hooklet deseribing the Laoest devel-
aptnents in Adreraft Badio—inedudine 1) new
Lear Radio Compas-. ‘Transmitiers Receivers anml
pecial equipment n-ed by Turner and angborn

in the London 1o Melbourne ravce,

LEAR DEVELOPMENTS, INC.
Aircraft Radio Enginecers
123 West 17th St. New York, N.Y.

COUT’” SHORT-WAVE
W Receiver Kit

Accompanying prints
and detailed instrue-
tions inform the builder
the entire procedure as
to how the rveceiver is
to be assembled and
wired.

Uses the
consuming

low current
230 tube.

: Reqguires one 45 and
two No, 6 dry cells for operation. Supplied com-
plete with one plag-in coil.

Kit of parts..... .$1.95
Wiring extra 50

30 tube A0
Extra 3 plug-in coils........ ... .50
TRY-MO RADIO CO., .
85R Cortlandt St. 179R Greenwich St.

New York City

RESISTOR
SPECIALISTS

Featuring:

& QUIET VOLUME COMTROLS,

buil as on snsimly WEW priscipla.
® VITREOUE RESISTORS
S TREUVOLT RESISTORS
@POWER RHEOSTATS

Write Dept. RC-6
for Catalog

ITH Varick 81. New Vork, N

CIRAD

LARGE, QUICK
PROFIT

* Sell Seund Equipment to
theatres. We supply
EVERYTHING! FREE
CATALOGS!

S. 0. S. CORP.
1600 B’way., N. Y. C.

16 mm. Seund on-
Film Ready! L OW.
EST PRICES

wit B o LIGHT PLANTS

A little Gas Kato A1’ rdant

T tn obetate AV tadios
any ! itiers. retfrigerators and ull orher
tan Lard honsehold appliane

Wizes 200 warts and U Write for

interesting deseriptive ltermure

INEERING CoO. Mankato, Minn., U. S, A
e "l'EM" and Contverlers for operaiing AC Radios on
s

TRANSFORMERS
MADE TO ORDER OR REWOUND

Write for Prices!

CARMI TRANSFORMER WORKS
202-204 Staley St., Carmi, 1.
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| striping.

THE LATEST RADIO
EQUIPMENT

{(Continued from pege 725)

more in circuits of conventional design. Sup-
pressor-ffrid is brought out to a -eparate ter-
minal. Excellent for use in vacuume.tube volt.
meters.

Characteristics, as class A amplifier: plate,
250 V. and 0.5-ma.; sub.-G., 0.0; S..G.,, 50 V.;
C.-G., —2.1 V.; fil, 6.3 V.

(*The 955 “acorn” triode is described in the
December, 1934 issue of Rapio-Crarr—"'Three
New Tubes’; sece also, "And Now—The 'Shoe-
Button' Tube,” October 1933.)

DASH-TYPE AUTO-RADIO
CONTROL (720}

VERY neat-looking and easily installed dash

control unit huas been designed for five
leading makes of automobiles. It fits flush with
ithe instrument panel, and looks like a factory-
installed job. Finished in chromium, with black
Something for the car-radio Service
Man to install on older car sets; a profitahle
touch of modernity.

CELLULOSE-COATED RECORD-
BLANKS (721)

NEW development in  ungrooved record-

blanks utilizes a cellulose coating over
aluminum. Unus<ually high fidelity and low back-
ground noise are claimed. The records are to
be cut with a regular sanphire point; use any
needle for play-hack. Use for program audi-
tions, personal recordings, uir checks, and for
electrical transcriptions where only a few re-
cords of a sintle program are nceded.

PLUG-IN CRYSTAL "MIKE" (722)
(Shure Bros. Co.}

EWEST in inexpensive crystal microphones

is a plug-in unit of the diaphrisrm-actuated
type. A ‘“‘cantilever” system of eoupling af-
fords matched mechanieal impedance. Micro.
phone is provided with a plug which permits
instant remaval from stand for use elsewhere, or
for safekeeping. Feeds directly into the grid
circuit; does not require a poelarizing voltage.
A single stage of low-gain amplification brings
the level to that of a 2-button carbon mike.

Above—No. 720. Below—No. 721,
P er i i "

CELLULOSE
COATING

\

\ -

At

4

Please Say That You Sme It in Ranto-Cravr
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"I wm writing 1o ALLIED hecause T knme
have alieays been able tu serve me beiter.” That's
the way thousands of letters begin that are ad-

yen

dressed to us yearly,  Last year. we answered
64,310 inquiries—completely and promptly. in a
helpful.  personal  way. here were Jetters on
technical radio problems and requests far replace-
ment parts recommendations, lecers asking for kit
quotations for radio building, letters requesting
advice and price> on public address installa-

tions—inquirics from thousands of Ama.
teurs, Servicemen. Dealers and Experie
menters, We, ar ALLIED., wel-
come your leuers always, and
mvite  your correspondence
on all types of radio
problems.

new AL-
LI Spring and
Summer Caralog s
now off the press, [f
vou haven't recesved your
ropy., wate for it at once.
This new book offess you the
fecent scnsational cube price
reductinns and again makes
available R C A - Radiotron
tubes for outright purchase.
The Spring and Summer Al -
LIED Catalog is devoted
100% to Radio. It features everything for
i the Serviceman, Set-Builder. Sonnd specials
ist and Experimenter.  Lists thousands of exact
duplicate standard replacement parts; up-to-the
minute test equipment ; dozens of new set-building
kits; new II-Wave Receivers—clectric,
hattery, 32 Volt, and Auto Radios—
the latest Sound  Systems, everys
thing for Short Wave Trans.

mrteinpg and Receiving,

Write for this new
We offer an out-

Catalog now.

standing new type of
Public Address :;-’sxem
to meet the growing
demand  for * mobile
= sound  amplification
| Develops full 20 waas
: @s | output. Operates com-
st _:J pletely from a 6 wvnlt
B storage battery.  Has

: built-in electric 6 volt
.. dual-speed phono moter.  Inpuc is for
mike and phono; with mixer control panel
Onoly one of many new Sound Systems de-
veloped by ALLIED. Send your  Public
Address i
Division
tations,

slpeciﬁcamms to our Sound Enginecring
or valugble advice and attractive quo-
We can serve you better.

l ALLIED RADIO CORPORATIDN.
833 W. Jackson Blvd., Chicage, 111,
Depl. D.

l Sl me th

I T FREE Spring amd Summer ALLIED Catalog

lmink

I 7] Detaited Informulion on your new Mohile Sound I
<y -1

I Nanie

l Adilross
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Nuv use doing a1 nose-dive under the service
bench—or digging into u hunch of old cis-
arette tins for that umpthyump ohm re-
slator. . . .
Get this new CENTRALAIL HANDY RE-
SISTOR RACK that's FREE with an as-
sortment of 40 CENTRALAB RESISTORS.
You'll like the way you can instantly
“apot” just the resistor you're looking for
. or tell just what resistance values are
missing,

FREE!

.. CENTRALAR
:h J? HANDY FIXED
RESISTOR

\ RACK

15 x 9% inches . . , sturgy steel
and includes an R M A Color
thart in FULL COLORS.

NEW! Centralab Volume Control Guide

PENTRALAL VOLITVE  ¢DpNTRDY,
noew oot . .. better than ever before
Ak your jobber for a copy,

MAIL COUPON NOW!
E;TM_AL_AB_.____.__._____
900 E. KEEFE AVE.

Milwaukee. Wis.

The
GLIDBE i
oo pew e,

e

Mledse #end me informatian ahout your special i!w'.d
k-

which anhudes g HANDY FINED

SINToR RACK,

FREE

NAME

ADDRESR = = S

crry STATE ..t e

MY leDRBER IR
Rl

RADIO-CRAFT

THE LATEST RADIO
EQUIPMENT

(Continued from page 757)

RUBBER-JACKETED SHIELD CABLE
(723)

O MORE taping of the shielded control-grid

wire in the radio set, or the lead from
erystal microvhone to amplifier input, if the new
“rubher jacketed conductor is used. The flexi-
bile conductor is covered with cotton, over which
is pluced the usual mesh shield: a serving of
thick, soft rubber acts as protection against
damage and corrosion, and prevents accidental
short-circuits and grounds.

WATERPROOF "DOPE" (724)
[General Cement Mfg. Co.)

HIS waterproof *‘dope’ is a chemical solution

especinlly suitable for firmly holding coil
windings in place. An unusual characteristic
of the chemieal is that it not only gives the coils
a tough, maoisture and weatherproof film, but
also causes the windings to contract and thus
more tightly hug the coil form. Recommended
for waterproofing sets and speakers that are
exposed to the elements—as in a car, or boat,

“CLUB ROOM" PHONO. AND P.A.
UNIT (725)

{Federated Purchaser, Inc.)

HIS new 110 V., A.C. “phonograph tuable”

is ideally adapted for use in clubrooms, small
lecture halls, ete. Microphone connection per-
mits use as a =mall P.A. unit. Inecorporates a
2.ipeed phono. turn-table. Room  cabacity is
ahout 250 people. Finished in black crackle,
with chrome trimmings. Size, 2073 x 15 x 23
ina. high,

IMPROVED 5-TUBE SHORT-WAVE
SET (726)
{Radic Trading Co.}

WO interesting features are found in this

aew Doerle “de luxe” shurt-wave receiver.
First, it is equipped with a 125-to-1 bandspread
dial; two knobs, on concentrie shafts, provide
fast and slow tuning. Second. wntenna circuit
avcommudates either stundard or doulilet an-
tenna. A 6 in. dynamic reproducer is built into
the set.

NEW
Catalog
Send
for

Copy

hY
' Jound s>
" EQUIPMENT
T TR

THE WEBSTER COMPANY

line.

NO"[U! You can save time—effort—make more money—with these NEW Am-
-

plifiers, for large outdoor or indoor installations.
High output! Tone quality! Performance! Power
output—A-30, 30 watts; B-350, 50 watts.

More Jobs!
No fuss.
gineering design simplifies sale and installation.
All accessories totally enclosed in well ventilated,
attractive case.
design—have been added to the Webster-Chicago

NEW!

Amplifiers
Complete
in One Unit!

Series A-30 and B-50

More Profits!

No bother. Webster advanced en-

New products—new features of

Write for Details—Teoduy!
3825 West Lake St.
CHICAGO, ILL.

Please Say That You Saw It iv Ranio-CRarT
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CRYSTAL
"MIKE"
PLUGS
INTO
STAND

A

SERVING OF "ﬁn) 1
SOFT RUBBER

Rubber-jacketed shield cable for control-grid leads,
ete. (723)

Waterproof ''dope” for coils and speakers.
(724)—above.
"Club room' phono. and P.A. unit.
(725)—below.
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A MAGAZINE WHICH NEEDS
NO INTRODUCTION
TO SHORT-WAVE FANS

SHORT WAVE CRAFT |

This popular monithly magazine, SITORT WAVE CRAFT,
conlaing everything you want Lo Know about Short Wares.

The wonders of worid-wide short-wave reception sre
clearly described and iliustrated. Latest practical infor-
mation for radlo fans, experimenters and “hams' will be
found. Tells ¥ou how to bulld short-ware recelvers amil
transmitters: construei sets of one and two tuhes or as
many as seven, eight or more. Tells best forelgn stations
to log and when to tune thein—inchules newest aml hest
virenits of the time. SHORT WAVE CRAFT is edlted
Ly llugo Gernshack,

FEATURE RECENTLY ADDED—To the thort Ls
wave fan who has logged and obtained verification of the
largest number of short-wave stations from ail over the
world during one month. will be awarded a magnificent
24" silver trophy.

BAND-SPREAD
VERNIER

S.-W. set has ''second-hand" vernier. {728)

Special This Month Only!

For the month of May only, we offer readers of this
magazine the opportunity to read rsdio’s greatest short-
wave magazine at a special saving.
Lion prlee s $2.50 per year.
WAVE CRAI'T for the next

VELOCITY MIKE MAGNETS OF
NICKEL-ALUMINUM-CHROME
{Amperite Corp.)

NCREASED output with reduced physical
dimensions is the outstanding feature of a
new veloeity microphone. The *‘secret” lies in

The regular subserip-
You can now get SHORT

8 MONTHS
FOR $1.00
4-Color Cover

Over 200 tliusirations

9r12 inches in size

the use of permanent magnets made of a special
nickel-aluminum-chrome alloy twice gs strong
as 36 per cent chrome steel.
thus increased 6 db.

The output is

ON ALL |
NEWSSTANDS

A velocity mike with
improved magnet sys-
tem. Operates without
background noise, and
has wide frequency re-
sponse. Acoustic feed-
back and hum picku
have been eliminated.
(727)

Send remittance by check, money order or U.8, Postage
Stamps. Hegister letter if it contains cash or ourrency,

SHORT WAVE CRAFT

99R Hudson St. Neow York, N.Y.

AIR CONDITIONING
is America’s Next Great Industry

THE idea of electricians, radio service men and other
mechanically inclined men servicing Air Conditioning
and Refrigeration Units is self-evident and the thought
has oceurred to some untold thousands ever since amir ¢on-
ditioning equipment has been installed in public auditori-
ums, theatres. studios., department stores. office buildings
and manufacturing plants, The tremendously broad possi-
bilities in this new industry are bound to give employment
and success to men far-sighted enough to see its mdvaneo-
ment and development.

Well-known Engineer Edits Mannal

The OFFICIAL AIR CONDITIONING SERVICE
MANUAL is edited by L. K. Wright, an expert and o
feading authority on air conditioning and refrigeration.

In this Air Conditioning Service Manual nearly every
page is illustrated; every meodern installation and indi-
vidual Part carefully explained: diagrams furnished of alf
known equipment; special care given to the servicing and
installation end. The tools needed are iliustrated and ex-
plained: there are plenty of charts and page after page
of serviee data,

CONTENTS IN BRIEF

History of Air Conditioning; Fundamental Lawa: Meth-
ods of Refrigeration; Ejector System of Refrigeration:
Compression System of Refrigeration: Refrigerants: Lu- |

OPERATING NOTES

{Continued from page 736)

the plate by the hinge of the door and attaching
a new shielded lead-in to the old one, 1 pulled
the new through by pulling the old one. Making
sure that the shielding would not touch the
antenna I soldered the new lead-in to the
antenna and grounded the shielding to the frame
as many places as I could, as shown in Fig. 4.
Carefully replacing everything that was taken
off, the job looked as good as new. On trying
the set it was found to be O.K, except when the
engine was running. The noise, noticed more
at the high-frequency end of the dial, sounded
like faulty suppressors. These tested up O.K.
and upon turning on the dome-light while the
set was operating and the car engine running
I found that the noise was considerably reduced.
By placing a choke (the series coil of an old
cutout) in series with the dome-light wire and
a .5-mf. condenser on the battery side of the
choke, the noise was completely eliminated.

(If an old cutout is not available a suitable
choke may be made by winding about 30 turns of
No. 18 ¢namel wire on a -in. form about 3
ins. long.)

bricating Olls: Liquld Throttle Devices: Servicing Ex-
pansion and Float Valves: Servicing Refrigerating Sys-
tems; Control Devices: Thermodynamics of Air Conditlon-
ing: Weather in the United States: The Field of Air
Conditioning: insulating Materials; Heat Transmission
Through Walls: Complete Air Conditioning Systems; Es-
timating ReqQuiremants for the Home. Smail Store. Res-
taurant: Layout of Duct Systems; Starting Up a System:
Operating and Servicing Air Conditioning Systems: Alr
Filtration. Ventllating and Noise Eiiminating Devices:
Portable Electric Humidifiers and Rcom Coolers: Auto-
matic Humidifiers: Air Conditioning Units for Radiator
Systems and Warm Ailr Systems: Central Conditloning

Units, ete.
352 Pages
600 Illustrations 1935 PHILCOS

9x12 Inches N THE past several months we have had a

. Inumber of complaints on all Philco volume
Flexible, Loose-Leaf | controls, even those used in the Ford-Philco
Leatherette Cover

auto-radio sets. Here is the remedy:
$5% A copy

Jack BalL

Before replacing the entire unit, remove the
control, and then carefully bend back lugs that
hold the switch unit to the control. The slider
is now exposcd.

Next, carefully solder a small wire (about No.
30) as shown in Fig, 5. This pigtail contact
within the rocker arm successfully eliminates a
noisy and erratic volume control.

Ciias. Epw. HarrisoN

Please Say That You Sew It in RADIO-CRAFT

{Rend remittance by eheck, money order or unused
U.S. Stamps.  Reaister ictter if it containa stamps
wr CHvrenacy.)

GERNSBACK PUBLICATIONS, INC.
99R Hudson Street New York. N. Y.
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J. MATHESON
BELL

Radio
Manufacturer
for 1§ years

i-

l Want en

To Sell Radios-Spare Time

® Since 1971 T have sold radios through trained radio men.
Nol the type of “'price curtlng™ radlos Renerally sold In
stfes hur rgdios of a Quallty which only ralio men can
appreciate.

I need mure men 1n my organization, men who actually
knuw radio values heczuse no other coulld erer sell my
fuality of ralio, fiive nie your snare tline . . . evenines,
atad I'N show you gadlos which will seli . .. with a simple
demonstrat ton,

I'll guarantee that any eight year old c¢hHld ean actually
tune in the European stations. 1t's one thing te tune in
London hut ., . ciile ancther to tune them in a3 .. .easy
as any local amnd . ., with peal volume.

New Auto Radio °’ 1795

Ttere is the sensation of the year—an Aute Radin you'll
be proud to handle. No need to worry any more about
"k-mllir:g or service difficulties for these are L think of
vopaat,

No cihrator trouble , . . no aerial trouble , . . Installa-
tion -0 simple that every job pgives you an exira profit.
At thic unheard of low price you get amazing reception
-+ . distance and tone. Tuhes ati reniote contfal ineliuded
« « . or for thoe who want it . . . the very latest ash
tray installation with panels to match all cars and any
special length eatrles,

Special Offer to Radio
Service Men 1o

money out of Auto Radios . . . Bat , . . Start how, This
will e the Big Year, Everyone wants an Aute Rudio as
preved by new ear sales. . . Cash in on thiz demand Now.
1 toake a full line of radios . , . up to 12 tuhe rading in
<abinets of 1% inch solkd walnut. My lire [« romplete,
S volt alr rell operated, & volt no ""I3"° hatteries, 32 volt,
and in ACT from five to lwelve tubes and all of a auality
¥ou can sell and . . . make friemls.

1 know the radlo rervlee man’s problem, There Is real
money to be made tf . . . ¥oU get llned up right. but jt
never will be with the regular llnes on which Prices are
~lahed , . . Just where you least expect. My prices are
never cut.

Scnd the coupon for fine illustrated literature anc speelal
ofter, You'M find both very interesting,

J. MATHESON BELL, INC.
308 W. Randolph St., Dept, D Chicago

to
14

You wmay send me lllustrated llterature and deails of
yautr gpeclal offer which will help me make extra money.

Name

Address D ——

City. - Rtate i

WHAT DO YOU KNOW
ABOUT THE NEW

- ‘i§§»ow
»HI-TORMATIO
3&3@@@@&?‘1‘!‘3@@_’

OUR CATALOG No.
128 WILL TELL YOU
ALL ABOUT THEM

JLEVARD
AK
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The
World’s
Finest
Radio

Receiver

prices, etc.

| HOWARD RADIO CO., Dept. RC
1735 Belmont Ave.,
| Chicago, lllinois, U.S.A.
| Send me FREE details on the HOWARD
i GRAND

Write for details.

I
| Address

e e e e e e e e e e — ——

A NEW HIGH-FIDELITY ALL-
- WAVE RECEIVER

(Continued from page 730)

| entirely, since this section of the receiver in
combination with the oscillator provides prac-
tically all of the selectivity which “cuts” the
sidebands (resulting in poor tonal quality).
One of the most important prerequisites to
high-fidelity reception is that the station re-
ceived have a very high field strength, so that

Get Into a Line

Where There's %] Analyzer & ||the normal background noise is blanketed out,

T — Resistance otherwise the cxtended frequency range would
Action Eve"’ Day Tester — unquestionably do more harm than good,
And a Payday Every Latest in that the various undesirable noises would be

. 1 . amplified in proportion to the signal. This prac-
Week—You Be the Boss! Design— tically limits hixh-filelity reception to local sta-

Rizht now while hunhireds are look- YOURS tions, or those within a radius of approximately

ng for work mhers thete an t any. Without [ 75 miles. Since local stations are separated at
® T v t R LY ’
trained nmen. With the prober Extra Cost least 50 ke., the selectivity requirements of a

training and the ncecessary equip- high-fidelity receiving system are negligible.
ment, you can enter this fleld .,
and make 8 comfortable living. Measurements indicate that only three tuncd

We Include with our course this modern set analyzer | ¢ircuits, even when stapger-tuned give the de-
snd trouble shooter withaut any extra char#e. This | d 0 . . ..

piece of equipment has proved to be a valuable help to | SiFed station separation, Since this is the case,
our members. After 8 brief periwl of training, You can | why use the LF. amplifier, as at its best it still
take the 3et anhalyrer out on service calls and really rom-

pote with *'old thmners.” We ghow you Low to wire shori-

The 19-TUBE AIl-Wave HOWARD GRAND

It is a magnificent radio receiver with features fully a year ahead of the times.
MAIL THIS COUPON |t has an altogether new type of Tone Control that riffs the bass instead of
for complete details, “cutting" the highs. It has High Fidelity; Band Spread tuning: covers every
pictures, descriptions, broadcast, short-wave and long-wave band; has superlative Sensitivity; a
Choice of Selectivity; 20 watts output; Beat Oscillator for code reception;
delayed Automatic Volume Control; Phonograph Jack; Headphone Jack;
a new kind of dial and Band indicator; two R.F. stages on short wave; and
a high signal-to-noise ratio. Every part is the finest obtainable. 1t is truly

"THE WORLD'S FINEST RADIO." Yet it is surprisingly LOW PRICED.

1735 BELMONT AVENUE, CHICAGO, ILLINOIS, US.A.
“AMERICA'S OLDEST RADIO MANUFACTURER"

'~ HOWARD RADIO

“cuts’ sidebands.

The result of vur reasoning, then. for *‘best™
progranms, is a T.R.F. receiver—with a simple
switching arrangement to conneet the 1.F. ampli-
fiecr and oscillator into the circuit when addi-
tional selectivity and sensitivity are desired. The
schematic diagram in Fig. 2 shows how this i
accomplished in a commercially-available receiver
mudel.

For extreme distant recebtion it is only neces-
sary to throw the switch to the other position
and you have a receiver cabable of picking up
the weankest station, whether short-wave or
broadeast. The frequency-converter stage, an
exclusive feature (deseribed in November 1034,
RaADI0-CRAFT) i3 then automatically connected
into the e¢ircuit. This stage makes it possible
to combine the enormous amplification of a low-
freaueney 1.F. stage. (without the usual super-
heterodyne hiss) with the excellent image-
rejection charncteristic of a high-frequency LI
stage, making the receiver ideal for both short-
wave and broadeast reception, Witheut a fre-
quency-converter stage the design of an all-
wave receiver must be a compromise either
favoring the short-wave or the hroadcast band.

ware recelvers—anilyze aml tebait all types of Fadio Fig. 2—The circu?? of the T,R_F.—St_lperhef. receiver described above.

sats—and many other profitahle johs can Le yours. Teach
Ihg you ihls Interesting work i3 our bu,ines. and we have
provided ourselves with every facillty to help you learn
quickly set theroughly. If you nooSess average Intelli
gonce and the desire to make Teal progress on your own
merlts, you will be {nterested.

ACT NOW —MAIL COUPON

Start this very minute! Rend for full details of our plan and

frre hooklet that explains how easily you cun now cash fnon
radio quickly. Don't put it off! Write tuday. SEND NOW!
T e ey
' RADIO TRAINING ASSN. of AMERICA l
Dept. RC-56, 4513 Ravenswood Ave,, Chicago, lII,

l Qentlemen® Sehd me details of your Entollment Ian l
| and information on how to learn to Make real money |
| in radio quick.

| Name S S — :
| Addrew JR | i
l ity State.. JI

“oe [

=
el GE;

—
\ ‘E# %

| #= to00 o
Y

Plcase Say That You Sow It in RADIO-CRAFT

WWW.americanradiohistorv.com



www.americanradiohistory.com

RADIO-CRAFT

DEAF-AID EQUIPMENT—
A SERVICE MARKET

(Continued from page 128)

customers will also bring relatives and friends
with them that otherwise would not freguently
attend because of the hard-of-hearing member
of the family, DProperly approached, suech am-
munition should sell the theatre owner.

Another gond prospect is the churches. In
most cases, the chureh organizations are too poor
to even approach on the subject, A good bewin-
ning is to find a well-to-do member who, whether
he admits it or not, has defective hearing and
try to sell him on the idea of donating the sys-
tem for the good of the community. If neevssary
to reduce the cost to him, you can suggest his
donating the system less the phoncs, and each of
the members having defective hearing buying
their own receivers. Another susgestion is to
contact a list of members having poor hearing
and get them to pool their money towether te
et the equipment.

These are a few ideas and many more will sug-
west themsclves to the radio man who is actively
out creating his market for sound apparatus.

As for specific equipment for these installa-
tions, the diagram shows a reasonably priced
group of well-designed apparatus, the instaliation
of which the dealer or Service Man can be as-
sured will result in trouble-free operation and
whose performance will inerease his reputation
and bring him more sales.

for JUNE,

1935

In discussing hard-of-hearing “‘aids” with the- |
atre owners who do not have any stage show |

presentation, the point ix sometimes brought up
by them that with all of the volume they have
available. it should only be necessary to install
the phones and connect them across their stage
speaker line and that they, thercfore, do not need
uny additional amplifier. Of eourse, a "bridring
amplifier” is neeessary as you can easily show
them. Unless these phone circuits are isolated
from the speaker line by some sort of hridging
amplifier, clicks will be heard in the speakers
as phones are added and removed, volume will
he affected by the number of phones in use, and
most serious of all, frayed cords causing short-
circuits, mischievous patrons tampering with
control boxes and innumerable other ways of
cnusing short circuits mean stopping the show.

Regarding installations as a whole, the place-
ment of control boxes is merely a matter of us-
ing good common sense, and the actual wiring
and installation of the system neither compli-
cated nor expensive,

The business is there for you if you will go
out and get it. Every year is seeing a greater
acceptance of sound amplification and the many
ramifications and extended use of amnplification
equipment us so greatly demonstrated at the
1933-34 Chicago Fair has done much to make
the public and “business” sound eonseious.

NEW DATA ON AIRPLANE
TYPE RECTIFIER TUBES

High altitudes where f{reezing temperatures
prevail have developed problems that the old
type rectifier could not satisfactorily solve. The

mercury type reetifiers have well-known limits |

of ambient temperature in addition to the gen-
eration of R.F. noise. These same general limi-
tations of mercury-type rectifiers exist in the
wperation of P.A. or amateur power supply
equipmoent.

Raytheon—pioneer of the 83-V rectifier—now
contributes to the solution of these problems by
developing three higher voltage high-vacuum
rectifiers known as RK-19, RK-21 and RK-22,
These three new tubes are rated at 1250 V,
R.M.S. per anode and 3500 V. maximum
verse peak voltage. Their peak current rating
is 0,600 A. The RK-19 is a full-wave rectifier
with a 7.5 V. 2.5 A, heater. The RK-21 is a
half-wave rectifier with a 2.5 V. 4.0 A, heater,
and the RK-22 combines the elements of
two RK-21 tubes in a single envelope with the
heater operating at 2.5 V., 8 A.

The 866-A rectifiers in airplane equipment are
being replaced in many instances with the new
RK-21 and RK-22 tubes. In weneral, where the
R.M.S. voltage per anode does not exceed 1250
V., tvpe RK-21 is interchangeable with the 866-

in- |

A and two x66-A rectifiers can be replaced by |

a ~ingle RK-22,

761

Actual Size
Replacement
I'nit
Mountings and Connections

to fit 196 Models of
Auto Radios

To insure the nmost perma-
nent and dependable serv-
ice possible in equipment
of this kind, the General
full-wave vibrator is pro-
vided with the highest
grade Steedish spring steel
reed and with oversized tungsten
contacts—assuring  long life. The
springs are firmly clamped between
bakelite insulation supported with
the coil on a rigid metal base to
which is snapped a low resistance
non-magnetic metallic enclosing case
~—no liability of mechanical injury to
springs.

“GENERAL” Auto-Radio “B”’ VIBRATORS

(Pat. Applled for)

|————MAIL THIS TODAY o= oo — —

General Transformer Corporation,
304 8. Throop St., Chicago, 1lI,

send me without ehiurge a copy of “"General'”
Vibrator Guide tor 156 Models
with name of nearest distributor.

e
Auto-Radio seta.
Nime ..

Addresy

Chiy.... Nlate.....

Il

Kiews maPe than

OSCILL OGRAPH ]
DATA Our throee

NEW  [essons
covering every servive e
of the CATHODE
I BE or OSUIL-
TOCRAIH iy prove
worth fiore 1o Yotb than
the surpiiinely low price
askedd for the entire course.

— — — — i — —

S perecnt of
all servieetmon fail EVERY YEAR

e e ey

But One Out of Four of His Competitors Will

tadin Neaarviee, he bas learnal 1o
tlo ull kaiml~ of work qubeker bet

He knows, too, that thousands of tor and e TIHE MODERN WAY
apmor bt ineX perieneal beginners Il lLias discasveral the hnack of
rush in to fake their pinees, thus fanding the most profdtable Jobs-
heeping  coopetition — at fover of building a reputation for the
piteh I But he is pog finest wurk m his econmunity
Warrying He knuws  servicing

Will niways lu- a gmawl tnsiness Snch a man 1= typieal of b
POR THE MAN Wil KNDws dAreds of Spraxberry-traimst serve
FIoww Aid leswanse this i wo, teomen throtighont thes world {4 op
Tiis Mture s now secnr Thiaigh tainiy Yol awe §t to Jour own
n =mall mmvestinent in Spray- future= 1o investigute a plan of
ey 's I'ractical Maehanies  of fering s mnch for so 1tthe!

F L. SPRAYBERRY 2548 Unriversity Flagf N.W,,

Washington,

At o oblhzation to me, please semd full «details of your
advanced training plun for radie servicemen

Nume.
Complete Adiress

HO 6 3%

SPRAYBERRY’S PRACTICAL MECHANICS

OF
RADIO

SERVICE

r

*
WITH THE

WARD 7?2&5;:}: S;rupu

*

SPFECIALLY DES
R TUR

MFIGD,
8Y THE

WARD PRODUCTS

29297 Greater Signal Strength Efficiency!

f

©The ordinory rype of
. anfiaennag

gives
EI.‘ﬂnglh

Antenno
!,ii.q'n.ﬂl
Efficlency!
are gind mawy cihen
ie foc Olustzeted Car

GEHHERS SERVICEMEN! W

CORP.

WARD BLDG. 2135 SUPERIOR AVE.
CLEVELAND, OHIO., V. 5. A.

* % % % X % %

b Ok Ok

GOOD NEWS!! On page 708 of this issue appears an important announce-
ment about the 1935 OFFICIAL AUTO-RADIO SERVICE MANUAL. Be

sure to turn to this page now for full particulars,

Please Say That You Saw It in Rapto-CrAarT
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Modern Testing Instruments

that give Accurate Measurements,

Longer Service and are Lower-Priced

Service men and dealers highly praised the Model 103 Mul-
titester—and it deserved praise. But the new improved
Model 403-A “DEPENDABLE” MULTITESTER insures even
greater satisfaction at less cost. Embodying every feature
of the former model, No. 403-A is more compact, having
been designed as a companion instrument to the new Model
501 ANALYZER UNIT described below.

2.000 ohms per volt.
type moving coil meter. 3-runge 0-2,000.000 ochmmeter; 4-range
0-5-50-250-750 voltmeter: 0-500 micronmmeter.
COMPLETE, ready to operate..

KIT $10.65

DEPENDABI.E A.C.-D.C. METER

UNIVERSAL SCALE—COPPER-OXIDE TYPE
D.C. Accuracy 2% A.C. Accuracy 5% 2000 ohms per volt
This sensitive microammeter. with 1'Arsonval movement. it furnished in 2
Llack bakelite case. Designed particularly for use as 4 Multlranse instru-

ment for a jr-ltl‘i) meussutine A.C. and D.C. voltuge und current. A setu
rate chmmel ile. reading from 0-3000 ohms. can be used 1n clirenits so as
o read up m 30,000,000 ohms. Scales read 0-3-250-750, in volts and mtll

Full-wave pper-oxide rectifier and Its advanced clreult design, are protected

leeads are included for use in external cleeubts of ali type
a 500 microampere movement sivieg a semslitivity of 2000

and D.C.

by patent license.
Universal meter ha

Diagran included for huilding varlous A.C.
Mster complete with rectifier
Net to Dealers and Servicemen.

testing devices.
$7.25

FREE-REFERENCE-POINT TESTER
New Model 502

Now even greater convenicnce and accuracy in point-to-point test-
ing. Saves time, temper. money and mistakes.

Tests between any two tube elements. ot chassis or ground. Autlo-
matic selector switches. No [ussing with jumpers, plugs and
jacks. Silver-plated moving arms, contacts and collector rings
insure low resistance.

10-wire analyzer cable. with individual chassis-ground lead. FExtra
points on selector switches and extra socket epace for future ex-
pansion. 5% "x8" etched panel.

3 Price, complete, including 5 **Sure-Puli-Out”
Adapters.

DEPENDABLE MULTITESTER MODEL 403-A

Accuracy within 2 per eent in DARSONVAL

1335

56.85

DEPENDABLE CONVERTER UNIT Y

The DEPENDABLE CONVERTER UNIT permit: any D.C. milifammeter to b

used a3 a multlrange A.C. Voltmeler. °‘The meter can tien be nsel as an outpim

weter and ill respond at all frequencles—A K., LF d R Four ditterent e
\-‘ tage ranges are available. Theseé cotreéspond to lhc more pobular mult

range D.C. scales | de, #3 follows:

Model 601 ... 5, 50. 250. %30 sule A—m' 1 mil meters, 27 ohmsla
Mode] 602 5. 50, 250. 1.000 bnle r 1 mil meters, 50 ot
Model 603 B 30, 300' 600 Shl» €« ror 153 mil meters, 100 ohm:
Model f’ﬂ-l 1 5. 250, 50 reslste

del numher md
('utc range and type meter.

tyle. as 6011:, GO2A. etr., to indi- 54
Net

101 Hudson St. Dept. RC

WE ISSUE NO Uata'og f—lnnm. nlll;' ‘\”, '\I'l |" Cr “”"H 3 l?!'\. :l \olf“ii.;‘\br l;“‘ﬂi.“\"'}l \\l\lzlll.fl“trlll'{’[‘)rﬁ?:
GRENPARK COMPANY

New York, N. Y.

KNOW

r/ Every SHORT-WAVE

SHORT WAVE SET-BUILDER THYSELF!

([ COLEIM L NEEDS THIS BOOK T

o A [ '\'f'.;';lm‘;'h:%.: 4
Hommes | BT e E

e~ ) beer g:m:?.‘": ';t SR E T v illu.uu-(::-:.. ion i

On All Newsstands
Special Offer!

Sent tn you up-
on recaipt of

=i | 25¢

ad every poamible bit of
dine nly th .t

= s
5

\SZaytmil]

Stampa

Send 2S¢ tor

easy nccvasible form
sample copy

RADIO PUBLICATIONS,

101C Hudson St, Popular Medicine

New York, N. Y

97R Hudson St.
New York, N. ¥,
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www.americanradiohistorv.com

for JUNE, 1935

INTERNATIONAL
RADIO REVIEW

(Continued from page T34)

| front of the cabinet and a speaker grille on the
lower side. The cabinet is specifically designed
to fit cars of small dimensions. The set is a
superheterodyne and has an enclosed “"B' supply.

At Fig. B2 is an idea which appeared recently
in WIELESS MAGAZINE, and shows an English
idea for installing a radio set in the upholstery-
eovered arm rest found in the middle of the rear
seat of some sedans. The details of this set
are left to the constructor’s ingenuity.

The sct shown at Fig. B4 is a commercial
British car set, removed from its cabinet. The
receiver is completely sell-contained having a
‘B” power unit (at the left) and a super-
heterodyne receiver (right). It is interesting to
note that the “‘all-metal” Catkin tubes are used
in this set. Figure B5 shows the same set in
its metal box aml the remote econtrol with a
modern airplane type dial. This set appeared
in THE BROADCASTER AND WIRELESS RETAILER.

The last set is one from Australia. and has
licen called the Mickey Mouse because of its
small size. It appeared recently in WireLESS

WeskLY. This set contains all the refinements
found in the latest American sets, such as
A.V.C., dustproof construction, superhet. ecir-

cuit, compaet design, airplanc-typé remote cons-
trol. ete.

These few samples of foreign auto radio sets
will give the realer an idea of the progress
made in these countries. A review through the
International Radio Review pages of past issues
of IRanI0-CRAFT will reveal some of the earlier
designs.

A NOVEL LAMP SET

HE LITTLE lamp shown in Fig. C is an in-

genious example of novelty set esign in Gers
many. The set it enclosed in the ornamental
base, with a long shaft from the tuning con-
densers extending up through the shaft of ithe
lamp. The lamp shade is marked with numerals
and the long pointer which is attached to the
condenser shaft serves Loth as dial and tuning
control. The loudspeaker is concealed in the
lamp shade which also holds a candelabra-tyne
elecirie light bulb,

l LAMP TUNING
SHADE CONTROL
DiAL AND
Y INDICATOR
LAMP BASE
RECEIVER s, — ON-OFF
CABINET SWITCH

A German novelty in radio sets—a lamp-radio.
(Radio Press Service)

SHORT CUTS
IN RADIO

{Contiviued jrom page 732)

HONORABLE MENTION

AvutoMmaTic SeExsttivity Coxthot., Figure 10
shows a satisfactory method of econnecting vari-
able volume control to end of gang condenser
shaft to increase sensitivity of set at higher end
of dial | automatically decreasing the fixed
eathode bias resistance as the tuning condenser
is varied.

The 60-ohm variable resistor, or volume con-
trol is ganged to the condenser shaft as shown,
This will be found to be quite an interesting
attachment on some of the less expensive sets
that use a variable cathode type of volume con-
trol, and which have a tendency lo oscillate at
the lower dial setting.
| Craupe KEPFLR

A
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EVERYDAY SCIENCE AND
MECHANICS is the fincst scientific
—technical—mechanical construc-
tional mnagnzine in the tell  Up-to-the
minnte with news flushes of acientitie eventu.
Dozens of constencrional artwles and many
popular experiments. [deus from which
You can make things to sell.

A HOST_ OF INTERESTING

SUBJECTS COVERED:
Wiodworking — Photography —
Magic—Ustentn and Fnventions—
Hook Iteviews — Metal-working—
Chemistry — Engineering — M«
croseopy—LHlectrieal Ezteritments
—Housshold  Helpan—Astronomy
—7Prize  Cunteats—and  other
subjects.

Get your copy todayl
On all newsstands

loc the copy

Over 150 lllustrations

Most Amazing

TYPEWRITER
BARGAIN

.

NEW
REMINGTON
PORTABLE oniy

FIRST TIME! Reminaton’s
new purchase plan now lets
you buy a genuine latest model Remington Port-
able No. 5 direct from the factory for only 10¢ a
duy. Not uged or rebuilt. Not incomplete. A beaua
tiful brand new regulation Remington Portable.
Stundard 4-row kesboard, standard width carriage,
margin_release on kevboard. buck spacer. auto-
matic ribhon reverse: ¢very essential feature found
it.standard typewriters.
With rour machinewe send you free al8-page course
In typewriting. Teaches touch systemquickly, easily.
n you dash off letters quicker than
with pen and ink, You also get a hand-
sowme, sturdy carrying case free.

BIG PRICE REDUCTION

The amazing low price and casy terms
naw muke it possible for you to hny
this senuine complote Remington
Portable for only 10c a day, But we
cannot kuarantee present prices long.
Higher wage scales, rising cost of ma-
terials, cverything ints to hixher
prices. So we say, “Act now . . while
our liberal offer still holds good!™

You Don°t Risk One Cont
Try this typewriter in yonr home or
office on our 10-day FREE TRIAL
OFFER. Then, if von do not agree
that it is the finest portable et any
price, return it at our expense. You
don’t even risk ehipping charges. Don’t
wait. Mail coupon now. It's the hest
chance you've ever had to own so
complete a machine for so little
money. 8o act NOWI|

CLIP COUPOM NOW

Remington Rand, tnc., Dept. 189-6
205 East 42nd 8t., New York City

Please tell me how I can buy a new Rem-
ington Portable typewriter for only 10 o day.
Also enelose your new catalog,

Typewriting
Course

Carryin,
Case §

Name

Address

City. State.
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THE NEWEST IN CAR
ANTENNAS

(Continued from page 721)

The new car-type dipole antenna has an
overall length of 4 ft.; the distance between
the two dipole sections is 5 ins. Rubber
grommets are inserted in the brackets to com-
pletely insulate the antenna from all metal
objects, and the antenna itself has been prop-
erly protected; first by copper plating, sec-
ond by a dull gray baked crackle enamel, and
third by dipping the complete antenna in a
special wax. This process gives long life
which normally would be reduced in areas
near salt water. These special treatments
provide safficient insulation to prevent serious
leakage to the car body as might be caused
by dirt, grease, ice, water, ete. A special
low-capacity transmission line is supplied
with each antenna; one end of the line grounds
to the car body, close to the antenna. Both
runningboard positions should be tried, to de-
termine which side of the car results in least
noise pick-up.

The dipole is broadly resonant to a wave-
length of about 7 meters, at which car-igni-
tion interference is greatest. On most in-
stallations the antenna must be located paral-
lel to the runningboard for minimum noise
pick-up. With the antenna thus symmetri-
cally located with respect to the body of the
car, and with a set connected to the antenna,
the antenna-to-car capacity of each leg of the
dipole will be equal, and current flowing to the
car from the antenna leg of highest potential
will be equal and opposite to that flowing
from the car to the antenna leg of lowest po-
tential; as a result, these circulating currents
will not flow through the receiver. This
reasoning applies to all other points along the
dipole, with relation to the car body.

That this is not just theory, but works out
in practice, to really eliminate interference,
may be demonstrated by moving the lead to
the set off-center, in order to produce unbal-
anced voltages in the two legs of the dipole.
Now, the capacity from the highest potential
leg to ear will be larger than the capacity
from the lower-potential leg. The difference-
current flow will then be through the receiver,
as ‘'‘noise,” since all of the circulating cur-
rent from the longer side cannot return to the
shorter side throurh the smaller capacity
coupling.

READERS'
DEPARTMENT

(Continwed from page T37)

the newest British Tompson-Houston pickup.
We give below the table of output frequency
and voltage published in the article and you
can sce that at the bass end the pickup gives
an output in excess of 6 volts!

We hope that you do not mind our calling
this to Your attention but in view of the fact
that it was a gross misstatement of fact, we
thourht that you would not object.

Audie Voltage Audie Voltage

Frequency Output Freguency Output
8,460 2 1.362 1.4
7.720 .25 1.035 1.6
6,650 25 993 1.7
6,120 .3 803 1.8
5,550 25 773 1.9
5.160 .35 526 2.1
4,700 2 445 3.5
4,450 .4 340 4.0
3,400 oy 261 4.9
3.540 1.2 205 4.4
3,015 2.2 150 5.5
2,512 1.3 104 6.1
2,075 1.5 79 6.2
1.788 1.3 52.4 5.4
1,579 1.4

C. B. ScotT,
The Brush Development
Cleveland, Ohio.

Co.,

Far from objecting. Mr. Scott, we welcome
your correction of the statement in our Octo-
ber 1934 issue. However, we are sure that
the guthors made the statement in good faith,
keeping in mind only the magnectic type of

pickup, Thank you for the correct information,

Please Say That You Saw It in Rap10-CRAFT
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5. 10- 15 20-Watt
RESISTORS

. . . smaller than a Cigarette!

Genuine wire-wound vitreous-enameled units reduced to
most compact dimensions. Nothing sacrificed except trouble-
some bulk. Another Aerovox engineering achievement!

Heavily couted with vitreous
porcelain emanies , . . pers
manent seal . . . moisture=
proof, damage-proot’,

Quality wlre . . . crack-proof
refiactory tublpg . . . pre-
cisely woumdl.

Wire ends brazed to lugs
+ « o pletalls soldered to
terminal bamls . . . stiff
wire leads,

Get the Facts!

line,

Conservativelvy rated , . ,
adequate  heat  dizipation
.« Jongest service lite.
Just fnstall them and forket
them!

New 1935 catalog for com-
plete resistor and condenser
Also sample coPy Research Worker. Remember

AEROVOX—MORE quality for LESS money.

e ——

VARITONE

(PATENT PENDING:

A new revolutionary
variable fidelity audio
transformer. Enjoy life-
like reproduction in
auto radios with the
new UTC VARITONE.

The new UTC VT-I
VARITONE corrects or emphasizes high
or low notes or both.

Distorted phono and radio reception
can be brought back to pleasant high
fidelity standards by using the VT-I
VARITONE, If you are troubled with
too much lows, or too much highs, or
with tinny quality, use the VT-1 VARI-
TONE and notice the difference.

Type VT-l designed to work from a single
plate or low impedance pickup or mike to

I or 2 grids. Net to servicemen $5 ]0

or P.A. Specialists.....
See your local distributor for
descriptive literature.

UNITED TRANSFORMER CORP.

268-R Canal Street New York, N, Y.
e e - ST ——}
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FREE—Just off the press!

for JUNE, 193§

[23

-
=

IMPORTANT BUYING GUIDE

for Radio Servicemen, Dealers, Experimenters

and Short-Wave Fans
SUPPLEMENT CATALOG

NO. 29

1935 SPRING-SUMMER EDITION
THIS BOOK WILL SAVE YOU MONEY

LOWEST PRICES

32 Pages Two Colors

Packed between the covers of this new book is a huge array of modern
radio equipment and other electrical and scientific merchandise—perhaps
the very material for which you have heen looking—and at prices which
cannot possibly be any lower. A truly important buying guide for radio
servicemen, experimenters, dealers, short-wave fans, biological and op-
tical students, and other men following scientific professions.

Contains all-wave radio receivers, automo-
bile sets, low-priced microscopes, field glasses,
complete public address systems, official Doerle
and other short-wave receivers, erystal radios,
radio replacement parts and accessories, latest
testing equipment. etc,, ete.

Name the item—and it's in the hook.

You can incrcase the value of your dollar by
buymg at the low pnces contained in this buy-
ing guide. This amazing book will show you
how to save money by buying economically.
Why not start saving now? Don’t delay. Write
today for your free copy. You are not obligated

Profusely Illustrated

It's YOURS for
THE ASKING!

WRITE TODAY — send
postcard or letter, print-
ing your name and ad-
dress clearly. Your buy-
ing guide will be sent
by return mail. IT'S AB-
SOLUTELY FREE.

"'ENr cara® ¢
RaD; I@mmﬁ*ml‘
HUDSON STREET

NEW YORK CITY

~ SETELE P AP O TN TR G ~ &

v

OFFICIAL DOERLE
SHORT-WAVE RECEIVERS

in any way.

97 Hudson St.

RADIO TRADING COMPANY

New York City

TECHNICIANS'
DATA
SERVICE

(Continued from page T44)

receivers designed and built by Hallicrafters,
Inc. Features: range of 13 to 200 meters (with
broadcast or I0-meter band optional), auto-
matic wave-change switeh, continuous band-
spread, built-in monitor, speaker and power
supply (or batteries), high-fidelity audio, and
other refinements.

73. HeThO HoME AND AuTo-Rapio RECEiIVERS
AND AccesSorles. A folder containing descrip-
tions. illustrations, list and net prices of the
Hetro Electrical Industries, line of console,
phono-radio and table-model home radio re-
ceivers, auto-radio sets, phonograph automatic
record changers and motors, antenna systems
and D.C. converters.

74. SprRAGUE 1935 ELECTROLYTIC AND PArer
CanpeNsER CaTancG. Gives specifications, with
list and net prices on a complete line of wet and
dry electrolytie, and paper condensers made by
the Sprague Products Co. for radio Service Men,
set builders, experimenters and engineers. In-
formation on the Sprague Capacity Indicatar,
for making capacity fests on condensers and in
servicing receivers, is included.

75. SrrAGUE TrEL-U-How CoNDENSER GUIDE.
A valuable chart. compiled by the Sprague Prod-
ucts Co. which tells the proper tybes, cabacity
valurs and voltages of condensers required in
the various circuits of radio reccivers and am-
plifiers, and how to locate radio troubles due to
defective condensers. Includes data on condens-
er calculations.

76. Facts YoU Suourn Know Apoutr Con-
BENSERS. A folder, prevared by the Sprague
Produets Co., which explains the importance of
various characteristics of condensers, such as
puower-factor, leakage, capacity and voltage in
determining the efficiency or suitability of a
given condenser to provide maximum fltering
and safety in operation.

RADIO-CRAFT'S
INFORMATION
BUREAU

(Continued from page '138)

lcakage to the ground from the tires, or by di-
rect radiation, equals the amount of the charge
being generated.

The front-wheels, only, build up a sufficient-
Iy high charge to radiate to the radio antenna.
The rear wheels do not radiate interference to
any great extent because the charge built up by
them is absorbed directly by the cur body.

Better grounding of the hrake shoes is the
proper way to correct the difliculty, The illus-
tration shows how a piece of braid may be eon-
nected from each brake shoe to the brake hous-
ing. Be sure to allow suflicient slack in the
braid te insure proper functioning of the brakes.

SILENCING 32 V. PLANTS

(327) Mr. J. E. Lynaugh., Abington, Wash.

(Q) Is there any way to silence a 32 V. farm
lizhting plant so that a radio receiver can be
connected to it?

(A) If a 32 V. receiver is to be onerated in
conjunction with a light plant in operation, it
can be silenced with condensers and spark plus
suppressors, In some cases the ignition parts
must be shielded.

It is also advisable that the antenna be some-
where between 125 and 150 feet in lenuth, and

that the antenna be placed at exact rixht angles |

to the 32 V. lines,

It is also necessary to place a condenser (1
to 2 mf.) from each of the commutator brushes
to the frame of the generator.

The breaker puints of the distributor system
are already shunted with a condenser, but in
some instances it is Necessary to shunt this with
a mica condenser. A capacity of from 0.5 to
2.6 mf. should be tried between each of the
low potential connections on the spark coil to
ground. Experimentation is always necessary
in order to determine the most effective position.

Please Say That You Sew It in RAD10-CRAFT
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NOW

15°
PER COPY

ON ALL NEWSSTANDS

E GREATEST EVENT IN |
'llm\ OF BCIENCE-FIC l[()h'ThEI£€u}Ji§:
ing Feduction in  the price of WONDER
STORIES iv the culiminating step in our
-lruuzlu to got on tup and <tay there! Scieuce-
Detion hms always leen an expensive luxury to
lovees of action and adventure. NOW it can

Le cujoyed by everyone at the low prices of
ordiiary makazines!

LE you have never eead a weience-fiction magas
zine bu . due to their high cunt, wa heartily

advi-e ta start now with the m w

nopular-
priced INDER STOR ‘8 want you
to DUy one isue &t ¥our pearest new setsnid-
Mouoenn get the maguz everywhere—and

read it lh-,ruuzhh We «l t sk yoh to con-
tinne to by it every manth—we know you

wailld not dare to miss an o gfter reading
the fiest!

n nﬂurd it!
:.IAE nnd quality
1wt redueed with

brice dran. W get as mneh for
ln lh )nll cunld prreviously get far # guarter.

Tha Juna jxstte cotitaine many unusual, “ont-
" and rhuroughly absorhing
of < ssciemtific funiasy  (nathing  technieud,
F hard-toerend) by the leading anthars
eld, plus one of the JEreatest murder
mysteries evety penned, Iy a “alick™ writer.

Glance through these names: Eando Binder,
Jo Harvey  Haggaed, Laurence  Mannine

R 11. Kellee, MDD, Edmond Tlamibon,
k Nevins 11, John Beynon Murri-,
f Weinbawm, Philip Jaaues Burtel-
Wi have never seen thens before, get mee
etitainted with thero—ifor they are about to
become your favorite authors!

WONDER STORIES
69R Tudson St. New York, N, Y.

A GERNSBACK PUBLICATION
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Many Auto-Radios

Installed Last Summer

Now Need Servicing!

Aulo-radios inslalled durlng the past six months
tually need some minor adjustment—new tuhe
new suppressor- o ofhir paris. 1’erhaps the .i:-h
will even he more difienlt—then you'll find luw
neecly the Aura-itadio Rervice Manual is to re-
pair the job «ulekly.

Volume | |

T 01;:;31
‘MM

o 5;:1-'\!1.:"" Ha.n‘lﬂ-‘

l:m-m:J.-:l.: [hr-e-_n.rf

A : TS
h';ll.fl m-.- h-'ﬂr. 'F.-n-d.n:- I!enr i

'E;;i‘ In :l:l'li o ansl 5
. abie Shoaly 'E-n-';“"

To everyone who now purchases the OFFICIAL
AUTO-RAINO SERYICE MANUAL this big
4K-pare Supplement is fssued FREE, [Dractically
all of the litest sets. logelirer with cerrlumz itre
formation wl1ll be found in Lhe ¢

new Supplement dees not Ine a-e the md Of the
Look to you. but gices you an Auto-Radio Service
Manual that is right up-to-tie-minute with serv-
jve notes.

Good Money in Servicing Auto-Radios

1f you are overlooklng servicing aute radios, you're
mi:sing a great deal of business. The auto-radie
business had 113 Freatest boom last summer wlen
thousands of sets were sald. 13y now tnany of
tiiese same sets reauire servicing amd with hun-
dreds of them Fighr {n your own community, you
an build up a good anto-radio servicing husiness.
In a short time you can easily add 25 profit or
more 1o your repular servicing business.

List of sets covered in the Munnal

Acme Radio Mre. Co, P. R. Mallory & (o.
Allied Radie Corp, Melhorn Radio Mfie, Co.
Atwater Kent Mfz. Co. Montgomery Ward & (o
Audliola Radio 0. Natlonal Co.. Ine.
Autocrat Radio Company  Nobliti-Sparks Ind..
Automatic Radio Mfs, CoPhilco Redio & Tel.
Carrer Geneinotor (orl Pierce-Alro. Tne.
Century Radio Prods, «'o. Premier Electric Co.
Cheveolet Mator Combany  Radie hassis, Ine.
Consolldated Industries.  RCA-Victor €o., Ine,
Sentinel ladio Corp.
Spank<-Withington Corp.
Stewart Radio & Tel. Corr
Stewart-Warner Corp.

Inc.
orp.

Ltd.
Crosley Radlio Corp.
Deleo Applianre orp.
Dretrola Radio Corp.

Emerson Eleetrie MfE. 1°n. Stromherg-Carlson Tel.
Fada Radio & F. Corp. Mg, Co.
Federated Purchaser. ITe. Transformer Corp. of Am.

Ford-Majestle

Franklin Radio Corp.
Galvin Mfg. Corn.
General Electric Co.
General Mntors Corp.

A. 1. Grebe & Co.
Grigshy-Grunow €y
Chas. Hoodwin ( nmnany
International Radio Corp. 7(~nilh Radio Corp.

Over 200 Pages
Over 500 lHlustrations
9 x 12 Inches
Flexible, Loose-Leaf Cover

United Amer. Bosch Curp
T'nited Motors Service
1'. & Radio & Tel. Corp.
1tah Radio P'rads. Co,
Wells-Gardner ('nmpany
Whole.ale Radio Rery, ("o,
nu.lolph Wurlitzer Mtg.

MAIL THIS COUPON TODAY!

RC-6-35

GERNSBACK PUBLICATIONS. INC.

49 Hudson Street, New York, N

Enciosed you will find my rrmlllmloa of §2.50 for
which please send me One topy of the OFIICIAL
AUTO-TADIO SERVICE MANUAL with FREE 4>
1Hake Sunhblement, Seml remittance in check or money
order. Reglster letter if it contains cash or currency
WE I'AY P'OSTAGE.

Name
Address

City Btate

1935

\ RADIO MONTH IN REVIEW

{(Continued from page T11)

RADIO PIONEER
' DIES

ICHAEL ldvorsky
Pupin, Professor
Y - 5 .
| ¥meritus of Colum-

bia University, died
at Columbia-Presbyterian Medical Center, N.Y.,
from uremic poisoning, at the age of 7. Pro-
fessor IDupin was born in Idvor, Banat,
(formerly Hungary, now Serbiai, Oct. 14, 1858,
In the passing of Dr. Pupin radio has lost one
of its founders and staunchest supporters.

Landing in America at Castle Garden, Pupin,
then a lad of 16 years, emerpwel vietor from
a fist fight with Broadway “newsies’”” who
thoupht to enjoy themselves at the expense of
this emigrant in Turkish fez and carryving a
piece of pic (and with only 5 cents in his
\l»uuket). Fifty-seven yecars later we find him
professor cmeritus, havity been niven degrees
by 12 universities and 8 colleges, |

“In the passing of Dr. Pupin, the world of |
science lost a Ereat mathematical physicist, the
world of engineering a REreat experimental in-
ventor, and the world at large a great natural
| and spiritual philosopher.”” {(Dean Joseph W.
Barker, Columbia Encinecring Schooll)

ORSMA MEMBERS'

FORUM
l (Continued from page 739)

picce of apparatus designed for € volts.
This excess potential on the vibrator in a short
time results in arcing and consequent carbonized
voints, loss of temper in the vibrator-contact
spring and, finally, a vibrator that either sticks
open due to flat springs or one that sticks shut
due to the fusing of the carbonized points.
Due to the heat action on the springs it is
decidedly inadvisable to attembt repairs on any
vibratar unless the springs are to be replaced.

As fur the reply to Mr. Smith, may the writer
suprest that he install mew vibrators after he
hus made sure ihat the generator on his cus-

tomer's car is set to the manufacturer's specificas | -

tions. |
WiLL1AM Toon,
Pitisiburgh, Pa.

ELECTROLYTIC CONDENSER
TESTER

RADIO-CRAFT, ORSMA Dept.:

Here is a diagram of my unit for testing elec-
trolytic condensers for leakare, The parts
needed consist of a D.C. milliammeter, a D.C.
voltage supply and a resistor of proper value.

The resistor, R, is found by dividing the D.C.
voltage by the maximum scale reading of the
I milliammeter.
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www americanradiohistorv com

767

“ELECTRICITY

IN IZWEEKS AT COYNE

-wile repu-

The great i byne B TRE v have a war
tation for training men 1n | .x ¥ fleld in only [2 weekn.
they help ynu to success by I atime employment service.
my new 1m YOU c-n t-kc uivnnun of their wonderful method
learning y dnm( NOW — ne need to lou nma and money while
!ou atrive and 4 the hecessar? tui

I WILL FINANCE YOUR ‘TRAINING

You can get your tralfing ﬁnt] ther &l I give You over
m

ynr to pay me back, in smal
-en Y00 cmt:l-le
her with the

cn

aya after Your ‘required_tr
will write to me .l. nnrs T wi

sted HOOI( [’.n
ll: l."l hn'
marly aarm wh{l. learning
about th ctr-m ng you get
t Ithprnwnhunt hoo study or

COYNE ELECTR'CAL SCHOOL
500 S. Paullna Street, Dept. AS-88, Chicago, llllnnin

MR. H, C. LEWIS, President
800 S. Paulins St., Dept. A5.88, Chicage, iil.

le me hlr Ewlmll.lm:.n:cn:;’ mln E at COYNE and
I-ClTY

-wl

|

ADDRESS ..ccivirinssnscens

IS YOUR CAR A
GAS EATER ?

Replace your worn-out
Auto - Radie Ignition
Noise Resistors with
New CONTINENTAL
SUPPRESSORS . .

-

Kit for 6 cyl. Cars, $2.70
Kit for 8 cyl. Cars, $3.30
Ask Your Auto

Radio Serviceman

KenRad

Radio Tubes

DEPENDABLE LONG LIFE

Ken-Rad Radio Tubes are made
to give clear, dependable recep-
tion. They satisfy customers and
build good will for dealers. Write
for full information.

THE KEN-RAD CORP., Inc.,Owensboro, Ky.
Division of The Ken-Rad Tube and Lamp Corp.
Also Mfrs. of Ken-Rad Incandescent Electric Lamps

WIT AND DRY ICTROLYTIC
PER AND MICA CONDINSIRS

EECOGHI|

FOT RAOADWAY
MIW TOEE
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Hundreds of New Items!

RADOLEK'S Revised 1935 Radio Profit
Guide contxins all the new items recent-
ly brought out by leading manufacturers.

‘This big book is a complete radio en-
cyclopedia—accurate descriptions of thou-
sunds of radio parts, test instruments,
tools, amplifiers, and receivers!

Valuable Information!

Diagrams, charts, illustrations! The
Profit Guide is more than any ordinary
catalog—-it is a valuable reference book
combining information with product data
m such a way as to actually help you in
securing more business and in doing your
work more rapidly.

Sharp Price Reductions!

Lower prices than you have seen in
several years! Tuke advantage of the
hundreds of Specials and genuine bar-
gains offered in this, the most complete
Il'm}:]i(i Servicemen's Profit Guide ever pub.
ishedl.

If you have not ordered recently—

Send for this latest 1935 Profit Guide
on  your husiness stationery. RADO-
LEK restricts distribution to active and
legitimate Radio Accounts.

Radolek Co.
606 West Randolph Street
Chicago, Hlinois

"FULTONE V.
NEW FIVE-IHREE SET
6F7 o S
76
1247
AC-DC

A remarkable

receiver—at a remarkable price!

Nensltlve~-powerful—world-wille receptlor—all  electri

(ull five tube performance—compact—-speaker or headphone

operation-—easy to operate~—eusy to build! & recelver you

will e proud of

Complere kit, ineluding all mecessary parts. S 45

erysial finished wetal chassts with all holes.

and romplete, easily followed instruction: [’

Net of sylvanla  Tul £2.20.  Meta) cabinet- 1.2

Hyecial loud speaker—%1.45.  200-62% meter volls—§1
- SPECI:L COMIB:NATIGNI’OFFER =

Comnplete . spraker. ecablhet, lubes, an

broadeast banid cells—only $12'75

r wirsl and testrd=——gl g

our dealer or order dirtct.  Drpoeit required.

HARRISON RADIO CO., Dept. R6

132 Liberty St.
__ New York City

NEW 92-PAGE RADIO CATALOG
{‘ontaining the sreateat array of
FURBLIC ADDRESS EQUIPMENT
ever axseinbled hetween two yover.
1f vou are in the ound eauipment field or {niend to
go into It. you will find this catalox ndlspensilile
WHOLESALE MERCHANDISERS, Inc.
626 Broadway, Dept. R, New York City
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AUTO ANTENNAS

ARE GUARANTEED
TO IMPROVE RECEPTION
IN ANY CAR—
EVEN THE "TURRET TOP"

THAT IS WHY THEY
SELL SO FAST
®

SEND FOR FREE BULLETIN
FULL OF FACTS

°
ARTHUR H. LYNCH, INC.

Dept. RCS, 227 Fulton St., New York, N.Y.

Pioneer of the Noise-Reducing Antenna

= f o) p*
RADIO ENGINEERS ¢ ACOUSTICAL
ENGINEERS ® BROADCAST ENGINEERS
e SOUND MOTION PICTURE ENGI-
NEERS AND STUDENTS

e APPLIED
- ACOUSTICS =—

The first American book to deal entlrely with acous-
tical engineering principles. {1t covers the design,
tonstruction, operation and anatysis of moedern
acoustical and electro-acoustical apparatus. Includes
analysis of rooms, studios, theatres and eperation
ol systems in modern environments and conditions,

228 (llustrations. 430 Pages. Fabrikeid. $4.50
Postpaid.

By HARARY F. OLSON, Ph.D. and FRANX
MASSA, M.Sc.. Acoustical Research Engineers,
R.C.A. Victor Co.. Ine

P. BLAKISTON'S SON & CO,, INC.
1012 Walnut Street

P ESSN,

Phitadeiphia

WHAT IS WRONG
WHAT TO CHARGE ~—

FPamous RADIO CHUCKKER.
trouble-graph and repair-pricer. elim-
leiites muess-work, puts serviclng on a
paying baslsd

increasing right

E
ANNIVERSARY OFFER! Negular $1.00 BN

price eut in half during MAY only. Sem 500
just 50¢ (no stumps) with this ad. We'll May only
rush you 4 Chuckker postpaid! De it NOW.

PAUL G. FREED
{Freed’'s Ralio Co., PPuhil,
5053 Baltimore Ave.

@iy New CRYSTAL
Y., MICROPHONES

i,
Neng af Yorer Jabber (Lcensed lnder “Brush” Palents)
SHURE BROTHERS COMPANY
Alie ?ty:‘(mt #ﬂ//f:m teth
215 WEST HURON ST. CHICAGO. U. 8. A.

BUILD IT YOU

You ean build thig 1 L
Trailer with onlinary TR
tools easily  fram our

step-by-step constructional r - q«d
sheets and lurge sized blueprints, b
Firuat doniznm

d 'Vrailer in existanco. sleeps . Tollet, Slowor. Eleo-

Divilon 1It)
Philadelphia. Pa.

T i o >
Buca 755 af whe cost hy building it yoursell. Send ?3e for plans
aboy. st rusivis snd dutail

THE PLAN SHOP, 910 Patmolive Bldg. Chicago, I,

BEAUTIFULLY LITHOGRAPHED

FOLDING FANS

Ith your advertizement artractively printed.
fins are very durable wul smart lookime.  When eloged,
onveniently fits ladles hamdbak.  Makes a wonderful
advertlsing novelty ol ut L
PRICE 2%e KACH PRI ET).  MINIMUDM QUAN-
TITY 200 FANS, SHIPPED PREPALD. Sumple if
desired ror Jo atamp,

CHWEBEL PRESS
%26.R Van Sicklen Ave., Brookiyn, N. v,l
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SERVICE MEN’S ESSENTIALS
FOR ALL MEMBERS OF THE

WHAT ARE THE SERVICE MEN’S ESSENTIALS?

HE OFFICIAL RADIO SERVICE MEN'S ASSOCIATION has arranged to supply a number of “Service
Men's essentials” for its members and associate members only,

These essentials are priced at cost, plus a small additional fee which is the only source of income that the
Association has, No one obtains any profit or benefit, except the Association itself. Whatever profit accrues, is
reinvested for the furtherance and enlargement of the Association.

By using the letterheads, billheads. etc.. you present the business.like appearance to your customers. In addi.
tion. the Association has made arrangements with mgst of the prominent manufacturers to allow special
discounts to members, providing ORSMA letterheads are used when ordering.

— No. 1| ORSMA LETTERHEADS

These letterheads, shown on the right, are furnished with
your name, address and teleDhone number. Drinted on excel-
lent paper. They are scld In lots of 100 or multiples thereof,
with a distinet saving for single orders of 1.000 or more.
Per 100, 80c; per 1000, $3.00.

No. 2 ORSMA ENVELOPES
These are furnished to malch the lctterheads, Drinted with
dgi ks your name and address and seal of the Association. They go
hand in hand with the letterheads and are uwully ordered in

Ak b te Coriify thal -1 the same quantity. Per 100, 60c; per 1000, 5

dosepb £ Walker 38 ‘ No. 3 ORSMA SERVICE RECORD CARDS

somnfaconily malfations o 2 ‘Th doubl : wh You complete b
’t;":‘:m:"’""—"‘.‘* & you lﬁle oluet"tehearegtl;r!{ eblllurnpr;,sehI:d!ﬂ':;rthgucusmm;;: l).llsjol!

“- the *'psychological momtntd lm i“','f,"" Fny lll;leduse"?.{ carbon N. 1—60c per 100

g paper & Permanent record i3 Kel urnished w name, 0. c

Ofﬂddmmmmw F address and telephone number. Per pad of 50. 80c; per 10 $3.00 per 1000

;mw%uuﬁa () pads, each of 50, $3.00.

- TS W %m { No. 4 ORSMA INSPECTION LABELS
5 . The label fs to be filled ln with the proDer dates. and Pasted

{ inslde the set or cabinet where the customer will see It. It is

a continuous reminder to him that when service s necded, he

| can call )o‘% aunln The advantage is apparent. Per 100, 60c;
0.

| per 1009
| 1 No. 5 ORSMA LAPEL BUTTON l
I ) At the suggestion of man¥ membcrs a handsomo laPel button e iairoal
bearing the neme and emblem of the Asscciation has been Watmers &€
. 14——50¢ each :lesls:ndeldi ll"u:lllmu that you belong bm“the OIGS.\IAI: am¥ e -
n addition glves your c a_ better app on 0
(Pl“' lOc for Postage) the Drofessional mature of your work. 50c each. .
No. 6 ORSMA BUSINESS CARDS i _ "
These are furnished on a fine grade of paber in two colors with a blotter back. Thus — Do, .
they present an Ircentive 10 customers to Keep them in a prominent place. They are -
Drinted wlllitlmvol;r name, lagai;ug l&? telephone and bear the official seal of the Associa- o
tion. Per . 75¢; per , . -
Nos. 9 & 10 ORSMA EMBLEM CUTS
These cuts for printing. advertising, etc.. are furnished in two styles and sizes. They —_
may be used (or newspaber or telephone-book advertisements or !or brinting of any kind. Y [
Latge size, 1% X 1% tn., $1.35 each; small size. x % in., $1.20 each. s
No. 11 ORSMA MEMBERSHIP SIGN e o i P ' :
A set of three 8lgns. printed om heavy cards, and having holes nunched in order to L T .
hang in office or store. These are sold 10 members and associate b Large Fom e | -
tr be quite prominent and the two tone effect makes them attractive. Sel of three. 50c. P S F
No. 12 ORSMA ADVERTISING DISPLAY SIGN
A two color stgn printed in large letters with Your name, address and taleDhone. Tia e ot v s i, ool ahem Sk
with the seal of the Association, This sign 1s sold in quantities of 25 or more and is -0k
ideal Tor hanging in stotes, offices, etc., for advertising purposes, Set of 25 cards, $3.00 e —
No. 13 RADIO SERVICE MEN'S ASSORTMENT PACKAGE i e pretion n o TTOTAL w0 b 9 e b
This tncludea one gold fllied lapel button. 100 letterhvads. 100 envelobes. 50 service S
record cards, and 100 labels printed with your name and address as described above.
The whole sssortment custs only—$3.00—p worth-while saving. Complete, $3,00.
) No. 14 ORSMA MEMBER CERTIFICATE PR e L AL
No. 5-=50c each A handsome diploma-like certificate engraved on stiff vellum-bond. The certificate 1is {00 per ten pads, each o
personally signed by the President and Executive Secretary and the corboration stamp of
the Assoctatlon is Impressed on a ved seal attached to il. Your name. cerilficate number
and date of registration are lettered by hand and the Certificate i3 mailed In a card-
board tube to knsure safe dellvery. Each §0c. Pius 10c for Postage.
aasan <. masnga
STEPHEN MARKO
139 Brighton Drive
Tel. 3-0872 AKRON,O.
bl
No. 6—75¢ per 100 No. 4—60c J
No. 4— per 100 No. 2—60c per 100
$4.00 per 1000 $3.00 per 1000 $2.00 per 1000
i o e e e e e
| Application for ORSM A ! OFFICIAL RADIO SERVICE MEN'S ASSOCIATION M
| Membership in | 99 Hudson Street, New York, N. Y.
Please send me the following RADIO SERVICE MEN'S ESSENTIALS which I have
l Executive Secretary. ORSMA | selected from this advertisement. My remittance for $............ is enclosed. Send
l 99 Hudson Street, New York, N, Y. remittance in fnrm of check or money order. Register tetter :! nt contains cash, currency
| R " ! or unused U/. S. Pustage Stamps.
l Kindly send an application blank for !
D Full Membership ' e IIEAA IR EaEEER A 0 TRTTE SRR
' [ Associate Membership 1 rrre
' Name ..coiiiiineieieieiiiinissntssisenanns '
l Street of BoX .ovivvniiieniiieiiioiiiiannnes 1 """ TToTrrrTmrrmmremees e =Sy v i o PR
l I NBIE i e e e .. ORSMA No.
CHy......ovvvvveeieeiieiennes State... .. . Address oyl anartie it et b o ......City and State
! i 33 \
e — e ——— e e —— —— — —
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U.S. A

April 6, 1935

Supreme news-{lasih re¢ new all-motal tubes:

The sudden aanouncemnent of new all-metal tubes
having an entirely different base arrangement, and as many
as 8 prongs, naturally grips the attention of professional
radiomen whose policy it is to keep their service as modern
as new set design.

So far as Supreme 1is concermed, it means the
earlier announcement of new inst:ruments on which our engi=
ncors have been constantly working during the past 8 monthse.
Entirely new designs incorporatia3z several interesting de-
velopments that were being held for Fall announcement will
now be immediately available in instruments built for the
new S8Irvice.

This assures you, therefore, that we do not mere-
ly offer present models hastily revamped because of sudden
tube designs, but, rather, finished products on which re-
search, engineering and thorough field tests have already
been completed. Adaptability to the new tubes and circuits
will be but & minor feature of these new 1936 models. e
are going to show you something absolutely new.

So expect a lot of these new Suprems instruments,
An entirely new standerd of value and ®ngineering leadership.
PLUS innovations galore. Your jobber will soon heve these
new 1936 instruments that are truly Supreme's greatest line
of radio testers. Meamvhile, you will want to have immediate=
ly the inside technical story which is ready, awaiting your
inquiry. Written by engineers who have done the radioman's
work, who speak his language, and know his pride in up-to-
date equipments Write, right now, and learn all about your
next Suprene.

Yours very truly,

WwWwWwW._americanradiohistorv.com
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