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the same time you reduce the back pick-
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AMPERITE KONTAK MIKE

Puts Musical Instruments Across

WITH ACOUSTIC COMPENSATOR: Mike, that it was used in the Philadelphia Symphony

MODEL RBHk: RBMk (200 ohms) with to amplily a mandolin solo. Gives excellent results
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MORE V.-T. VOLTMETER

ARTICLES
Dear Editor
Quite often, in serviee  articles,  the

vacuum-tube voltmeter is recommended to
the Servicemar as a very weorthwhile addi-
tion to the hench. But material on the con-
struction and use of such cquipment has
been limited. How about some articles in
Radio-Craft on this subject in the near
future? I have fuund the articles on “Servie-
ing Orphans and Private Brand Receivers™
very helpful and I am keeping them in a
folder where they are handy for quick
reference.

KENNETH 1. BURUCKER,

Baltimore, Md.

Yes, this 3-part article in the March, April
and May, 1040, izsues was well-received by
leadio-Craft readers. What other topics do
you suggest we cover which aren't already
vovered in available literature? The editors
Jo not prefess to be clairvoyant, so tell us
what's on your mind.

SIGNAL TRACING
Dear Editor:

In reading ever many of the magazines
and the trade papers, I notice that there
hag been quite a good deal of discussion
with regard to “signal tracing,” Much of
the comment appears to pooh-pooh the idea
of using any elaborate method such as is
advocated by the Rider philosophy. while
old and die-hurd Servicemen loudly attest
their ability to service sets with no more
than & volt-chmmeter. On the other side
of the picture, we have the men who,
equally vehement in their condemnation of
the opposition, refer to non-helievers as
sserewdriver nrechanices.”

It seems to me, in view of the above
«tatement~, that there must be a middle
roud which the majority of us may take.
First step iz to have adequate bhasie test
apparatus of high quality, a tube tester,
volt-chmmeter, signal  generator. Next,
cither a “signal tracer” or a vacuum-tube
voltmeter. Finally, an oscilloscope and fre-
quency-modulated generator, adding various
other picces of cquipment as resources
permit,

Nobody, u= yet, seems to realizc thut many
service businesses just can’t afford expen-
sive apparatus. The result is that some men,
lacking elaborate equipment, become very
resentful of their more fortunate fellows
and write naxty letters. The whole ques-
tion, then, seems to be economic.

Incidentally, where will the men who de-
pend on test apparatus to do their thinking
wind up when, perhaps under war time con-
ditions. they must do a job and do it
quickly ?

WirLarp Mooby,
New York City,

RE “RADIO DOCTORS’ CODE"”

Editer's wote: To get the gist of the
following letter read “Radio Docturs’ Code”
on page 162 of Sept. 1940 Radio-Craft.
Dear Vie:

Here is another bird who thevoughly
agrees with you. This same subject has been
on my mind for 7 vears now, but it seems
that there is nothing that can be done about
it unless we have u strong-arm squad out
tu enforce rules und regulations.

Evidently we have more mice than men
in the radio industry; however 1 am willing
to take another crack at it. If agreeable
with you. I ean cosperate from the New
York area in attempting to clean up all
the undesirables in this industry and to

RADIO-CRAFT
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UNBELIEVABLE
~but Truel

The Famous
MEISSNER

ANALYST

Completely Wired and Tested
Ready to Operate

for only $695°

Before making changes in toals and shop
equiptuent to prepare for manufacture of
new models, we have decided 1o give the
Servicemun a “break™ by offering the
present model ANALYST ara ~ub-tuntiul
veduetion in price. This i~ the identical

TIME PAYMENT PLAN

The complete Meissner ANALYST. with full
set of 13 RCA tubes, may he purchased with
a small down payment and the remainder in
eany monthly installments. Ask »our Johber
ahout the Meissner Time Paymeut Plan.

HERE’S YOUR LAST CHANCE!

s e

inetrument that has =old by the hundreds.
in kit Torm, less tubes. at $600 Net! [ESS
timee and money siaving ability ean not be
~urpassed. \:k the man who i- using one.
Get in on this remarkable offer at once.
see vour Jobher TODAY!

1941 CATALOG JUST OUT

The new Meissner (ieneral Catalag is now avail-
able. Lists complete receivers, kita, replacement
coils, and hundreds of other daily needs of
the seryiceman and experimenter. Send a postal
card far yours TODAY!

ADDRESS DEPT. C-II

. CARMEL

A FAMOUS NAME FOR TWO DECADES™"
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* Men with radio training are lucky today! Great
vpportunities have opened up with the National
Defense activities—more radio Jobs in industry—
nmwre work for service men—and best of all,
thousands of new radio jobs that are provided
for in the Army expansion plans,

ARMY PAYS A PREMIUM!

® In the Nignal Corps, Alr Corps, Mechanized Cavalry, |
(oarl Artillers, Field Artillery, Infantry, Tank (om-
panles—in every branch of the servlee men are needed
with radio and electrical tralning. These men eommand a
Dremfjum in pay and In rank. In fact, those who reach 10p
rank as non-commissioned officer get 6 times more than
a private’s base pay!

* Think that over—a knowledge of radlo fundsmentals
means MONEY and RANK 10 you, whether yon are plan-
ning te e¢nlist now or wait for conscriptlon.

PREPARE NOW!

* With these 2 famous Ghirardt self-trainlng books, you

tun Quickly and easily get 1he vatuable radio background

that will mean so nmch to yon. Right now in your spate:
1 il your own hofme You can—

and SERVICE \.V’ORK wiihz
Wwvidis BIG

BASIC FUNDAMENTALS

Here’s your start in Radio! If
You are a beglnner. this one
blr, all-inclusive, short-cut,
telf+Inatruetion of nearly
1000 pages with over 500
illustratlons will glve you a
thorough training In the Im-
portant fundamentals of Elec.
tricity. Radio, Sound, Televl.
sion. Cathode.Ray Tubes, ete.
—all the essentials, all the
beckground you need for 2
romplete radic knowledge.
No math—no previcus training
xmagyi iIt unmmlt the
tery beginning, teaching you
a1l about Ehﬂ‘ruity first. .ind
You cap learn it all easily
by yoursell gt home, in spare
time. checking your progress
with the 856 self examlinstion
Review Questions.

USED BY ARMY AND NAVY

T2 PAGES $
H Ghirard! makes ever; Sarnius
ochuse FaT! MaKes every- (13 REIVIEW
thing s stal - clear and
casy to ound‘:?ﬂ-nd. this m'-'y QUESTIONS
~arae Radio Physics Course I8 used by the U. S. Army
and Navy, Marine Corps, CCC Camps, und by mote radio
~chools and students than any other radlo book!

LEARN HOW

with this?
Thic fsmous Ghirardi book will
tesch you to test and <ervire
all tyDes of electrontc and radin
«quipment. Tt's an Ifustrated
1300-page “‘zold mine' of serv
lefng kmowledge. 420 pages ex
Dialn all types of servicing fest
Instruments — how they work.
how constructed. how to huili
them, how to use them. Then
900 more pagen give you a
romplete step-by.xtep procedyrs
roirse fn trouhle-shooting, test.
ing, aligning and repairing all
makea ratio seta and other
flectronic  devices, The very
latest advanced setentific Factory
Methods of trouble shenting apnt
Trosiring are explained through
out. You learn service work

earily at home with 720 self- 1300 PAGES
examination review uestlony to
check your prom-"eq 708 ILLUS.

8ond for these hooks now—you can return them and your
money will be refunded §1 you're hot completely satlsfied!

F=MAIL COUPON TODAY!==

H raoi1o & TecHNICAL . €o., t. RC-110 [ ]
4% Astor place, New v';‘r"h'tt:itgo oen "
Send postpaid (] 5-0ay ™ Back Guarantce:
O RADIO PHYSICS COURSE Hone%.oask  Sus

B O MODERN RADIO SERVICING S$4. 1$4.50

B Name

)
oreign)

BCin L
literature,

s = sMONEY BACK IF NOT SATISFIED, g J
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make it possible for the honest radio man
to make an honest and clean living.

As far as the public is concerned, they
will save money and finally be able to have
an  honest-to-goodness job dJone for a
change. It is a wonder half the radio men
working aren’t thrown in jail by this time,
because there are many things to be taken
up, and I don’t know how you feel about
this yet. Let me know what you want to
do about this and I'll give you 1009,
cooperation.

IrvIiNG 1ToROWITZ,
Brooklyn, N. Y.

RE “RADIO WAR INVENTIONS'
Dear Editor:

Re “Radio War Inventions,” Sept. issue.
After writing to almost evervone jn Wash-
ington in an effort to learn where I could
send my idea for a military device, T finally
received, from Sen. Robert A. Taft. this
morning, a letter addressed to him by
John D. Biggers, Acting Chairman*. Let-
ter advised me to write to Natjonal In-
ventor’s Council, Room 5422, Dept. of Com-
merce, Washington, 1. C. T did!

Hope this information pleases you as
much as it does me. Don’t thank nie—thank
“Bob” Taft of Ohio; also the others who
finally woke up.

“*Mr. Knudsen is the Big Boss.
NATE SILVERMAN,
Lorain, 0,
HE LIKES US
Dear Editor:

Let me express my appreciation for your
splendid magazine, I would also like to add
my two bits and say keep Radio-Craft for
the Serviceman. After reading Mr. Freed-
man’s excellent article on how to make a
Simplified Practical Signal Tracer, I feel
like asking for more. [ refer to his sugges-
tion at the end of the article, adding an
R.F. tuner, and V.-T.Vnm. using a 1 ma.
meter. If you think such an article would
be worthwhile. and could induce Mr. Freed-
man to write it T would appreciate it very
much. How about another True-False quiz
by Mr. Freedman? and maybe some more
after that.

R. B. GovgH,
Bloomfield, Conn.

TROUBLE WITH V-T VOLT-
METER ARTICLE
Dear Editor:

I have built the V.-T. Voltmeter by Turner
in the June issue of Radio-Craft. Would
you please tell me why, when you short
the A.C. input, the meter will read about
0.4-ma. after it has been set at zero?

EvVERETT E. Cox,
Kaugas City, Mo.

This letter was forwarded to the Author,

whose reply follows:

Dear Myr. Cozx:

When the A.C. input of the instrument is
shorted (as when the test prods are touched
together), the positive pole of the bias cell
is connected directly (with the range selec-
tor in the I-volt position) to the diode
plates. The increased static indication is
the result of impressing this D.C. potential
upon the diode. On the higher voltage
ranges, the cell would be connected around
to the iiode through one or more resistors
of the input voltage divider which would
reduce the false reading considerably.

Rurus 1. TURNER, WIAY

FROM A NEW ZEALAND READER
Dear Editor:

For some time past I have been going to
write you and congratulate you on main-

RADIO-CRAFT

taining such an
Radio-Craft.

I am a radio Serviceman working for the
largest radio retail firm in our city and I
am always interested in the excellent radio
servicg and public address articles in the
magazine,

I get my copies from my newsagent regu-
larly and the April issue in my opinion ig
the most outstanding of any issue pre-
viously published—there seems to be about
twice as much information in it as usual
and I like the new “streamlined” idea.

Like Frank Mills who writes in the April
issue against xmitter articles, I believe
there are plenty of other magazines cater-
ing for the xmitting fraternity and Radio-
Craft would lose its identity as well as de-
priving a great number of Servicemen of
the excellent material which inspires them
to move ahead and become better tech-
nicians.

I personally have derived a great amount
of benefit from Radio-Craft and 1 am keenly
interested too in the Public Address articles
by Shaney and the other fellows,

If the magazine can be nmaintained at the
level of the April issue it will be doing a
great job. I too am a ham-—since 1926—1],
like Frank Mills, am unbijased.

KEITH HANE, Ex-ZL2FT,
8 Karaka St.,

Palm. Nth.,

New Zealand,

excellent magazine as

AN UP-AND-COMING
SERVICEMAN
Dear Editos:

I have been servicing radins for about a
vear-and-a-half, and T learn more every day
along that line of work.

I have been purchasing Radio-Craft
at a newsstand and let nie tell you T really
enjoy the magazine very much. I have been
taking the magazine for the last 10
months, and it's very interesting and also
a great help but some of the things are as
you might say above my head as yet. It's
very interesting to read the different letters
in  Radio-Craft magazine from different
Servicemen discussing different questions,

JoHN W, BURGER,
Westphalia, Kanasqs.

FROM A JAPANESE READER
Dear Editor:

I have very interesting about Supersonie
note, and the communication with it, Dear
Editor, Please expornent details of new
superior and relishfull study &t your coun-
try in me Radio-Craft Mag.

The electric musical instrument ig highly
appreciated also.

Yours faithfyll subseriber,

SIGETAKA MasuUDA
No. 421, Fujikata
Tsu-Shi, Miyeken
Japan.

We'd be some pumpkins if we were equally
as good in Japanese, all right. We will try
to run an occasional article on supersonies.
Also we will continue to record radio’s vari-
ous developments, including those in elec-
tronic music.—Ed,

INCREASED GAIN FOR

PUSHBUTTON SETS
Dear Editor:

With the advent of pushbuttons for
tuning many manufacturers cut down on
the R.F, sections of their receivers in order
to avoid the eomplications and added cost of
tuning extra stages with the buttons.

This, of course, caused a lack of selectivity
and overall poor performance. Diagrams A

NOVEMBER, 1940
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1. b LEARN AT HOME IN SPARE TIME

Ulear, 8imple, fasclnating lessons—pra

tical work with experimentai Kitsy —make
training easy snd tast. Uptodate RT. 4
methius, under personal guldance of prominent englnee

and educator, highly endorsed by leaders i radio indu

try. Spare-time profits soon pay for traiping.

-

START ”ow o Ddte your oWD business
or At yourself for well
pald work with radio dealers, in factories, police. marine

or telerision flelds, DON'T

2 DELAY!

Send AT ONCE for complete in- 7
r:rn‘mt'ion and Big Oppertunity BOOK FREE'
RADIO TRAINING ASS'N. OF AMERICA
1559 Devon Ave. Dept. RC-110 Chicago. lil,

RCA Tnstitutes offer an Intengive course of
hizh standard embracing 8ll phases of Radio
and Television. Practical tralning with modern
equipment at New York and Chleago schools.
Also speeialized courses In Aviation Cominuni-

cations, Radie Servicipg and Commercial Oper-
sting. Catalog Dept. RC-4

RCA INSTITUTES, Inc.
A Radio Corporation of America Service
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RADIO-TELEVISION

(ldest, largest Radlo-Televlsjon school in West trains you
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Construetion. and  Service, Broadeast Operating, Sound,
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and B show how this has been overcome
without adding to the button-controlled cir-
cuits.

Iron-core coils are used which reduce ad-
jucent-channel interference considerably. In
| diagram A, the resistance-capacity coupling
has some selectivity besides adding greatly
to the gain. This arrangement will provide
more gain than will an ordinary tuned cir-
cuit at the mixer.

REMOTE CUT-OFF TUBE

o,. —OCTODE CON. |

"B+ ANCG

REMOTE CUT-OFF TUBE

Diagram B makes use of a different
method of coupling, Coil L2 is an untuned,
close-coupled transformer with an iron core.
| The resistor acruss the secondary is to
broaden the response. The resistor in series
with the primary is also to prevent reso-
nance peaks. The better coupling that the
transformer provides results in a greater
gain thun the arrangement of dingram A.
( Philco is using this system to restore selec-
tivity without adding to the cireuits for
the pushbuttons to contrel)
| WirLiaM Boypston MILLER.
Laguna Beach, Calif.

THE CHANGING SCENE

Dear Editor:

Eventually, when all good things come

to pass, a radio Serviceman will be paid for

| his work without being asked, **All that, just

for labor?” Aml if he is the subtle type.

and does not charge outright for labor, he

will not ‘be asked. “Why does a condenser
cost so much?"”

This great future day, when it comes,
will find the radio Serviceman or dealer
ordering tubes which will not be superseded
by duplicate types before delivery. Further-
more. his prices will not be beaten down
Ly cut-rate advertising of large distribu-
tors engaged in retailing. The Serviceman-
dealer will, moreover, in this magical fu-
ture. find that radio sets are not sold to
him at a high price only to be dumped on
the market 2 months later, wiping out his
chance to realize a profit on his investment.

The Serviceman-dealer may even be so
ridiculously fortunate as actually to wit-
ness the non-participation of big electric
power companies in the retailing of radio
receivers and home appliances. He will then
begin to make some money, and it is to be
| hoped the shoek will not prove fatal.
| Finally, if radio sets are ever again huilt

to last, he will be amazed to the point where

he will be rendered specchless. And if the
gquarantee period on a tube extends more

than 00 days. or possibly is lengthened to a

vear, he will definitely become a Sphinx.

If the same applies to radio sets, then he
| is just a dead pigeon.

WiLLarp Moooy,
l New York City.
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YOU CAN BECOME A MONEY-MAKING RADID EXPERT

WITH TR

SPRAYBERRY

New
% d

{99 HOME TRAINING in

n You Learn Easlly In
Your Spare Hours .. . .

I By Doing Many Eperllmont: with
| quipmen

Up-To-Date
Here's a  really fine., up-to-1he-minute
Radio and Televlslon Tralnlng that's spe-

clally designed (o glve you auick

TRAINING PREPARES YOUI ;%Hrasgll;’
RADID JOBS .. . AT EXCELLENT PAY.
My tealning starts right at the beglnnlng

l of ltalin unfolds each subject in a
simplified, Iogleal, utidetstandable stvle
| You cusily learn Televiglon. Eleetronics,
Facslmile Raldlo, Radlo Set TRepalr and

Installation Work. etc

NO PREVIOUS EXPERIENCE NEEDED

It makes no dlffercice what your education

has heen, | can fit you for a good.-paying

Radlo job. success 1y iy full

responslbility.

YOU GET PROFESSIONAL TESY EQUIPMENT PLUS

EXPERIMENTAL OUTFITS

., . Iucludes 136 Radio Parts (to bulld complete Re-

seell_i'g()..t'l'lml(l)sdtﬁ:ll-'\\l\e. i\il-li'umme Analyzer, and Ex-
uta 3 ftor conductin )

your own liands. € actusl experiments wltl

1 Supply

Your

EARN WHILE YOU LEARN
My BUSINESS BVILDERS show
how to put your Equipment to bractical

ou

use In _handli actual money -making
fladio Service Jobs ahortly after you
begin training,

SERVICEMEN

1 offer Advanced Training
n Ra.

The Sprayberry Covrae
ts Sold Under a Money-
lack Agreemaent

SPRAYBERRY ACADEMY OF RADIO l
F. L. !praybarrI. Pres.
3201 University Place, N.W.. i
Washington, D. C.
Plesse send me FREE cony of |
+»HOW TO MAKE MONEY IN RADIO." l
NAME oo mnaan Age |
AAATesS o v s ar e . I
ol state .o |
i Tear off this coubun. mall 1 enve.
i - | lowe o©r pasie on  penny posteard. I
= Servicemen—Check here C \
| P e ki et e S e e S S b S S e

EVERY Radio
Mechanic—
Service Man &
Btudent Needs
Radiv-

Just O
T'he whole subject of Modern Radlo — covering the
Tasic Principles—Construction & O tion—serv-
ice— Repalrs—Troubles—All Easlly U nderstood.
Over 750 Pages, 400 1llustrations. PaTts & Diagrams:

LATE TELEVISION DAT A——Yaluable for

s REFERENCE AND HOME STUDY,
To get this_practical intormation in handy form
4 for Yourselt fill in and mail coupon today.

| W CoMPLETE : PAYONLY $1 A MO:

f AUDE%lsublish.rs 49 W. 23rd St N. Y,
Mnil AUDELS NEW RADICMANS GUIDE for free exami:
aation, 120. K, § wlil_send you §1 In 7 days: then remit $1
monthiy until price of §4 ia paid. orwise. | will Feturn it.
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“For Letter S e’cw’cin; - For fiyge‘c p‘tojitj—

USE GERNSBACK MANUALS AND BOOKS!

SINCE 1931 Servicemen have bLeen buying
more GERNSBACK OFFICIAL RADIO
SERVICE MANUALS year after vear, The au-
thentic material, casily ‘accessible diagrams and
complete service data make them invalualle
10 dealers and radio Servicemen. Without
Gernsback Service Manual at the repair job, there's time
and profit lost. Your service kit or laboratory is incom-
plete without all the GERNSBACK OFFICIAL RADIO
SERVICE MANUALS. There are GERNSBACK MAN.
UALS for servicing auto.radios, also refrigeration and
air conditioning equipment.

VOLUME 7 OFFICIAL RADIO SERVICE MANUAL
‘:;.; lﬁsl-’:‘r“zeo"er?v:r gu'ﬁeo% l.’l{lu;gn;h)c.;l.(‘l. os'.'lh":'l '\ﬂ‘l’éﬁ'@ $1 0-00

—_—

1936 OFFICIAL RADIO SERVICE MANUAL

m 1,200 Pages e Over 2,500 IMisiratlans o Sciff, lenther.
, Looseleaf Covers  blce 0 x 12 Inches & Net Weloht o o

$7.00

—_—

(935 OFFICIAL AUTO-RADIO SERVICE MANUAL

Cyer 240 Pages o Over 500 Illustrations e Flexible, Leather- 2
'« Rooseleafl Covers 4 Kize Ux 12 Inches @ Net Wi izhib 134 Ihs. .So

1934 OFFICIAL RADIO SERVICE MANUAL

Over 400 Paxes o Over 2,000 Illustraiions e Flexible, J.eather.
:t:’l. ll.;oueleuf Covers & Size ¢ x 12 Inches o Net Welglt
1%% Ibs.

$3.50

1882 OFFICIAL RADIO SERVICE MANUAL

Qver 1,000 Pages e Over 2,000 Illustrations ¢ Flexihic,
therette. looseleaf Covers. Size U x 12 Inches @ el
&ight 417 Ibs.

$5.00

OFFICIAL REFRIGERATION SERVICE MANUAL

O 00 lll(v.’lu'-'l'Ia t E le, Leath
S2 Pages o Over 3 ustrations e Floxible, Leather-
?t';'. l?oe"ln! Covers. Size 9 x 12 Inches o Net Weight 11 2 Ibg.

$5.00

OFFICIAL AIR CONDITIONING SERVICE MANUAL

¥ » Hiust I ¥ ble, Leather.

OF Dovectent vove 2T LS00 Iy Stmaions & Figuble, Loather $5.00
To order these famous Manuals, see or 1write to
your jobber or fovorite mail order house. If more
convenient, mail coupon directly to publishers.

RADCRAFT PUBLICATIONS, fnc.

20 VESEY STREET NEW YORK, N. Y.
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RADI0-GRAFT LIBRARY SERIES

Get inte the swing of reading instructive, ruthoritative books on technical

subjects—radio, air conditioning and refricerution. It's the casiest, quickest
A most inexpensive way to improve vour knowledge on these topics,
In this wcries, popularly known us the RADIO-CRAFT LIBRARY SERIES,
are ull the titles necessary 1u your persunal advancement. Only by careful
tudy of these enlichtening hooks, can you gain adequate exDPorience in
fields of radio, wir conditioning und refrigeration. Each book i uniform.
The volumies meussure 6 X 9 inches——contain 64 pages, and have stiff,
flexible covers, 'RICE 50c 'ER BOOK, All books are seént to you postpaid.

Here Are The Titles:

Book No, 3 Book Ne. I8
THE SUPERHETERODYNE BOOK POINT-TO-POINT RESISTANCE
— ANALYSIS
Beok No. 6 e
BRINGING ELECTRIC SETS
UP.70.DATE hel LR
_ PRACTICAL RADIO KINKS
Book No. © AND SHORT cuTs
AUTOMOBILE RADIO AND -
SERVICING Beok Ne. 20
- YHE CATHODE.RAY 08CILLOSCOPE
Book No. 10

HOME RECORDING AND ALL
ABOUT IT Book No. 21

Boolt—No. 13 BREANKING INTO RACIO SERVICING
ABC OF AIR CONDITIONING -
== Book Ne. 22
Book No. 14

NEW RADIO QUESTIONS
AND ANSWERS

Boek No. (5 -

POCKET RADIO GUIDE

ABC OF REFRIGERATION Beok Neo. 23
_— PRACTICAL PUBLIC ADDRESS
Book No. 18 -

PRACTICAL RAO!IO CIRCUITS
NEw-—Bock No. 24

AUTOMOBILE RaQIO
PRINCIPLES AND PRACTICE

Book No. 17
SERVICING WITH SET ANALYZERS

EACH BOOK IN THIS SERIES—50¢ s

I cancuarr evasications, toe, 1 veser om. nim vorn a ]

L

RADCRAFT PUBLICATIONS, Inc., 20 VESEY ST., NEW YORK, N. Y.
Gentlemen: Enclosed find my ramittance of §...... for which send t.e. POSTPALID, '
the Manuals or Mouks indicated beivw Ly & qoss (x) in the panel.

() Volume 7 @ $10.00 € ) 1936 Manual @ $7.00 () 1934 Manual @ $3.50 l
() 1935 Auto-Manual @ $2.50 () 1932 Manual @ $5.00

€ ) Refrigeration Manual (Vol.2) @ $5.00 ¢ ) Air Conditioning Manual @ $5.00 l
RADIO-CRAFT LIBRARY SERIES @ 50c EACH l
Cirele book mumbers wanted: 3 6 9 10 13 11 15 16 17 18 19 2y 2y 22 23 o4
Name ....oooviviiniiiiin i Address .......iiieel.all. GBoaoOG =
(i b 2 s R e 600 BBa G HOBa6Ea BaBanEDaaNE BoaEaeE0aa8 Sute ..... 5000060000000 . I
(Send remittance in form of check or

money orcer; redister your fetter
it you send cash or unused U, S, Postage Stamps.) RC-1140
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.. . it is usually the private
individual who crashes
through with important
inventions

of radio for the country's defense and war purposes. There

is hardly a science today of greater importance than

Radio with all its ramifications; during the coming
months this importance will tend to grow.

I find it necessary to come back to the subject time and
again, because the average person, and frequently, radio
men themselves—because they think they know too much of
the subject—hypnotize themselves into believing that every-
thing worthwhile has been invented and that there is no
room for improvement in the art.

Independent radio workers also, are apt to lose interest
in radio research work, because of false propaganda which
makes them believe that the only worthwhile radio improve-
ments and inventions nowadays come out of research labora-
tories owned by our big radic corporations.

This reasoning is altogether faulty, and does not jibe with
the actual facts. While it is true that our big corporations
do maintain vast laboratories and spend fortunes in develop-
ing new ideas, it will be found that ordinarily these inventions
tie-in with the corporation’s own developments and their own
business; only rarely are new inventions that prove of untold
value to the country developed in such laboratories, As a rule,
all research laboratories are maintained for definite purposes
and vesearch work is nearly always in a given direction.

Research workers in commercial lahoratories rarely stray
far afield because their work is already cut out for them and
they must limit their activities to operations directly related
to a speeific result. It is true, that this is not so much the
case in university laboratories and here the research men
have more freedon:, but even here, the laboratory personnel
is not permitted to work on any and all ideas which might
pop into their heads.

The private individual has no such limitations and he can
work on anything and everything he wishes to. If he has the
time and ingenuity and equipment, the sky is the limit. For
this reason, it still holds true that the private individual is
often far ahead when it comes to original inventions and the
past record shows that it is still the lone worker who is able
to satisfy himself and his ambition, and it is usually he
who crashes through with important inventions.

A list of the following, which does not by any means
exhaust the subject, proves the point. Not one of these in-
dividuals was working for huge corporations at the time
he made his invention, yet all these radio inventions were
jmportant ones.

I HAD cccasion to speak before on the tremendous value

Guglielmo Marconi Numerous Radio Inventions
G. W. Pickard . Crystal Detector
Dr. Lee de Forest Vacuum Tube

Edwin H. Armstrong = Superheterodyne
Philo T. Farnsworth. . . Television Tube
I do not think conditions have changed very much, and
it is my firm conviction that this trend of private invention
will continue almost indefinitely.
I am also quite certain that hundreds of patriotic individ-
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‘*"RADIO'S GREATEST MAGAZINE"’'’

RADIO
FOR
DEFENSE

By the Editor — HUGO GERNSBACK

uals will, in our present emergency, come out on top and
produce a new crop of radio inventions, the same as was
the case in the past,

History has proven time and again, that any national
emergency always proves a tremendous stimulus on inven-
tions, and this period in our history, I am convineced, will
not be different from those of the past. Radio is such a vast
domain, and is so closely interwoven with our complex
Machine Age, that it would indeed be a miracle if no great
radio inventions were to come about during the next few
vears.,

A tremendous job remains to be accomplished in our
present preparedness etfort. There is hardly a single instru-
mentality that can be used for our national defense which
in some way is not closely allied with radio. Many problems
remain to be solved and radio often proves the key to the
answer,

In t"e past, history has shown that for every new weapon
there has eventually been developed some form of defense
mechanism. The airplane, and particularly bombing planes,
so far remain a direct threat to all nations, while an effective
answer to its menace has not yet been found. Antiaireraft
guns are only a partial and incomplete answer. Airplane
against airplane also is not the answer, due to the tremendous’
speed of the airplane itself. Even two countries well matched,
with the same number of planes, will still be in a position
to do tremendous damage to each other, because defending
airplanes cannot be at all points at the same time, and acs
they can operate at different altitude levels their potential
canger is so much greater. When two nations can oppose
each other with the sane tonnage, armament and speed in
battleships, they can stalemate each other, or there will be
a predictable draw. But, two hostile airplane fleets, evenly
matched, can still get past each other, inflicting immense
damage on each other’s territories.

I am certain that one of the answers to the warplane and
bomber will be radio, or some radio instrumentality, perhaps
allied with some other means not as yet known or tried out.
Listening devices to herald the approach of bombers today
are known to be rather ineffective. Such information comes
too late, because in a few minutes the airplane will have
traveled such a distance that the 10- or 15-minute advance
warning will have come to naught if there are no airplanes
in the air at the time and near the region, and at proper
fighting altitude, when the attack is conting. All this meuns
speed, and more speed, and radio will probably be the answer
to the problem in some way in the end.

This is only one of the major problems that will have to
be solved. Entire books could be filled with other problems
still unsolved, many of which will be solved by radio.

Remember that radio is not just communication, Here isa
list of what radio is deing teday, and it is only a partial list.
Even radio nien, themselves, are apt to forget how vast a
science Radio is today.

(Complete list will be found on page 304)
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*THE RADIO MONTH IN REVIEW

The “radio news” paper

for busy radio men. An

tllustrated digest of the important happenings
of the month in every branch of the radio field.

SIR OLIVER LODGE, 1851-1940

Lodge, eminent inventor, scientist, author
and spiritualist died on Auqust 22 at his home in
Amesbury, Wiltshire at the age of 89. Among the

Sir Oliver

many brilliant experiments performed during  his
lifetime, those relating to radio and electricity
included research work on the conductivity, thermo
and electric, of metals and other substances; mutual.
and self-induction, resonant circuits, and the radio
detector later called the "Lodge coherer.' His ex-
periments extended Mertz’s demonstration of Max.
well's electromagnetic theory of light. Lodge en-
riched the radio art with his inspired researches,

®
""FATHER OF RADIO"
IS &7

August 26 was an im-
portant date to the radio
industry. It marked the
event of National Radio
Day and the birthday of
radio's 'grand old man'
Lee de Forest, Two hun-
dred members of the
radio industry threw a
banquet for him at Chi.
ca?o's Drake Hotel where
well-earned homage was
heaped upon him. Shown
at fﬁe banquet scene are,
left to right, william
Halligan, Pres., MHalli-
crafters, Inc.: Dr. Lee
de Forest; E. S. Riedel,
gen. sales mgr., Raytheon
Production Corp.

@
PREPAREDNESS
NCLE SAM is now finding

thut peacetime developments

in the broad field of radio
are of inestimable value in the work of
“safety first™ mobilization of our defense
facilities,

For example, last month WOR Trans-
seription Service recorded four 15-minute
disks of talks, urging enlistment in the
UL 80 Army and Navy and training caps,
by Col. Frank Knox. Secretary of the Navy:
Robert Pattersen, Ass't Secretary of War:
Col. Hugh 8. Johnson; and ¢Col. Julius Ochs
Adler, civilian aid to the Recretary of War.
The platters werce shipped to over 200 hroad-
cast statlons az sustaining features.

Television wus used, for the fivst time,
far peacetime reerniting when the Army
Revruiting Division in Los Angeles inducted
a group of recruits into the service before
the television cameras of Don lee Television
station W6XAO in Los Angeles. This “Unele
Sam Wuants You"” television program lasted
1's hours. . ., The program “Hands Across
the Sea” regularly Dbreadeast over Inter-
national  Shortwave  Broadeast  station
WRUL in Boston, and bheabied on England,
is reportedly doing a great job of bolstering
morale of overseas bomb-harassed listen-
ers-in on 11.79 and 15.25 me. . . . “Trojun
Horse,”  new  sustaining  program  over

THE IRON HORSE »
GOES ON RECORD!
{Cover Feature)

Robert Monroe. author of
N.8.C.'s dramatic serial
‘*Rocky Gordon,' is shown
in New York Central
Yards at Weehawken,
N, J., recording the sound
of locomotives and rail-
road yards for the sound
effects to be aired.

<« HEALTH RAY METER

A new instrument de.
signed by Dr. Robert J.
Cashman, assistant pro-
fessor of physics  at
Northwestern  University,
is being used by meteor-
ologists and bioclimatol-
ogists to record the in-
tensity of ultra-violet
solar radiation. Electric-
ity generated when aa
ultra.violet light falls on
a nickel disc coated with
magnesium, is caught up
on 2 tiny wires suspended
above the disc, and is

then measured.

RADIO-.CRAFT

WMCA, is specifically designed to tpotlight
5th column activities by revealing how they
operate in the United States. , .. A slice
of the $15.000.000,000 (yep, that’s 15 billion)
S0 fur car-marked for America's prepared-
ness  progrum  (2-ocean  Navy, 2-million
Army, and 50000-plane air force) will go
to establish 7 schools to train 4.000 radio-
men and signalmen for the Naval Reserves.
Courses laxt 4 months, Student~ rate active
duty status, and grads become Radiomen and
Rignalmen, 3rd Class, with 3 months'
optional active duty, ashore or afloat, with
i top pay of $60 per month. The Army, too,
is planning new radio schools. . o0

This depactment calls attention to
the statement of Sigrid Schultz, WOR-
Mutual correspundent in Derlin, in a
broadeast from Nazi-land, that Hitler
concedres his succesges would have becu
impowsible without the aid of radie to
meaintain  sabstantiolly wainterrupted
contact with all units of the mechanized
blit:kriey wuehine.

ABROAD

AST month the Sandey News
of New York carried a copy-
righted article entitled “ Boat

Run by Radio, Onee 17, S. Secret, Is New
Hitler Weapon.” Thix illustrated article by
Sloane Taylor govs on to tell how well-
convoyed Allied shipping. mysteriously sunk.
actually  was  hit by remote-controlled,
explosives-kiden 16-foot motor launches, oy
Feraldithoot, These unmuanned launches
were directed to their oljective—and their
own annihilation—by an ®-man crew in u
second or control hLoat within telescopic
range. One of the eontrolling signals  js
capable of causing the destruction of the
remote-vcontrolled boat if there seems to be
any danger of the boat and its mechanism
falling into the hands of. for instance,
England. (Hammond in America is fen-
erally credited with demonstrating the tirst
craft of this =ort around 1920,

Singupore, - - Radio-controlled planes —
about the size of swmull, Ameriean flivver
planes—are heing used at thi stronghold
of the British Pacific defense~ as targets
for nnti-aireraft FUNNCry practice,

Englond—A “rudio searchlight” is re-
ported by the New York newspaper PM to
be in use by the British to detect upproach-
ing airplanes when they are yet xcores of
miles awuy. The opinion wus advanced that
it operates on the principle of the “terrain
clearance indicator” ev radio ualtimeter de-
veloped by Bell Labs. (and described in a
past issue of Rodio-Crafty.
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London,—1'erhaps  the first  American
“radio casuulty” case was that of John
Steele, WOR-Mutuual's London commentator,
who collected a bhomb splinter while on =«
dash from the B.B.C. studios during the
height of a German air raid.

Norway.—A Nazi court at Oslo last month
dealt death sentences to 3 Norwegians, Col.
Lund, Medical Offiecer Solem, and a Mr.
Engdahl, said to have Deen convictedl
maintaining o sceret broadeasting station,
I.N.S. reported.

Sweden—The Swedish Ericson Co. has
marketed an inexpensive air ridd alarm——a
doorbelt and special fittings—which plugs
into the regular lightline anl ean be wutw-
matically operated by a slight ri-e of line
voltage at the power house. (The rise ix
teo =light to endanger other apparatus o
the line, such as n radio set, cte)

F.M.

of

ANT month the total of Fre-
queney  Modulation  station
applieations in the hands of
the F.C.C. jumped 25 more; total, waiting
for the green light: 150. Some nf the appli-
cants plan to operate stations estimuted to
have a service arcen up to about 35,0000 sq.
miles. A score are now regularly on the air,
Is New York 1 ity going to let other cities
pivneer the path ot F.M, police-radio?”
Latest city to vote for F.M. i the Chicago
I'olice Dept., which issued =pees. for bids
on 200 F. M -equipped 2-way =quad cars and
16 fixed-location stations. . . . Time maga-
zine last month took time out to analyze the
status of F.M., under the title, “F.M. By
Stages.” The article offered the estimate
that 5.000 frequency modulation reccivers
have so far been sold, ., ., A total of 42
large F.M. stations may soon bLe joineld in
a coast-to-const network! Here are key
station awners, ete, in the projected set-up.
scheduled tu be in operation in 1941: The
Yankee Network, Boston (John Shepard,
3rd): KVOO, Tulsa, Okla. (Wm. Way):
KXOK, st. Louis, Mo, (Elzey Roherts);
WTMJ, Milwaukee, Wis. (Walter Ihonms;
WSM, Nuashville, Tenn. (Harry Stone);
W8I, Winston-Sulem, N €0 (Go Grag) g
and, H. L. Pettey, Las Angeles, Calif.

SOUND

HUCKLE, chuckle, Liast month

-ar mayhe it was the manth
hefore—W.L.W., in what was

practically o tidal wuave of economy, =ail
something like this: “Nope, no public al-
dress trucks during this campaign. Too
expensive.,” But last month International

*THE RADIO MONTH IN REVIEW e

COLOR TELEYISION
Dr. Peter C, Goldmark,
C.B.5. chief television

engineer, is shown at the STEREOP"(ON

still  projector of the LENS 5YSTEM
color television device g
which he invented and

which was recently dem- cg.‘s%n
onstrated before the
press. The Same fre-
quency band width re-
quired for ordinary black
and white images can be
used for calor television.
It is possible that in the
near future a simple at-
tachment may be sold
which can be attached to
standard black and white
tzlevision sets to permit
them to receive color
images. The prasent film.
scanning equipment used
with this system employs
16 emillimeter film taken
at 64 frames per sec. but
run at 80 frames per sec.
Image has 343 interlaced
lines.

News released o0 photo showing morning-
glory truck-loudspeakers going full blast as
Wendell woldressed a0 huge  audience  in
Juliet, T Confidentially, Mr. Willkie, didn’t
that P.A. system help speed your recovery
from that sore throat condition you had?

Acro-Voice, new recording company in
New York City, has o mobile unit for
muking spot recorvdings anywhere. . .. The
new 33,000,000 recreation project at Ocean
Beach, New London, Conne, ix osaid to have
the most elaborate sound system in the
United States, It's o WoED job, ... A eat
with impaived hearing has been cquipped
with a hearving-aid, stated The Delta Re-
portes (Gladstone, Mich.) last month, and
sported an illustration to prove it. . ..
Here's how WTMI, the Milwoukee Jowrnal
station, answereld the question of how to be
in 2 place~ at the same instant, Finding
that the city’s supt. of school: weuld not
he able to leave a broadest at WTMJ in
time to attend graduating celasses at Mil-
waukee's high school, the schoal set up it~
I".A. svstem in the school awditerium and
fed the system with the supt.s riwdio ~peech.
as part of the sraduation exercises.

Paul J1 Tartak, pre<. of Osford-Tartak
Radic  Corp., Jast mopth anneunced  his
acquisition  of  a  substantial interest in
United Teletane Corp. Both companies will
continue marketing their respective lines
of loudspeakers. . . . Radio Daily records the
sugprestion of  an Ghio  publication  that
Wendell L. Willkie use as a play on the
well-known - radio station slogan “WLW-
The Nation’s Station,” the political slogan
“W.L.W.—The Nations Choiee.”

“"PHANTOM RAIDERS"

“Don’t come any nearer’”
. . . Joseph Schitdkraut
holds off enemy gangsters

while he prepares to
operate a shortwave set
that will blow up a

freight ship miles away,
in  "Phantom Raiders'’’,
new Nick Carter adven-

tere, featuring Walter
Pidgeon with Jacques
Tourneur  directing for

Metro - Goldwyn - Mayer.

Frederick Stephani is the

producer. (See photo on
cover.)

RADIO-CRAFT
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MOSSECTOR
TUBE

RADIO POSHMISTRESS
Yivacious Jean Muir is the only postmistress to date
of the U. 5, Antarctic Expedition. She is shown read-
ing the fortnightly mail to the 59 men now snows
bound in LitHe America over G.E.'s shortwave radio
statlon WGEQ in Schenectady. Shortwave radio is
the only contact these men have with the outside
world, Jean told them she was proud of the work
they were daing for our country in the Antarctic.
(Photo on cover.)

) v Lap ol
.f.."c.;l ﬁlx-@ :

*850 ON YOUR DIAL™
This automatic radio transmitter installed by the
Halstead Radio Traffic Control System on George
washington bridge between New York City and
New Jersey sends out traffic information to autoists
at regular intervals. The messages are picked up
on auto receiverS tuned to 550 as specified on
signs. (See photo on cover.) The traffic messages
are recorded on steel tape and can be changed at
will by police authorities by remote control, The
message is magnetically recorded and erased,
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F.M. SERVICING PROCEDURE

The following article contains the rceommendations of a factory service
nanager on procedure for servicing frequency modulation receivers.
Frequent comparison with well-known amplitude modulation service

terested in the development of Fre-

quency Modulation. Much has been

written describing F.M. and how it
works and it is the intent of this article to
£o on from there and point out briefly what
the Serviceman’s problems will be and how
they should be solved.

E\'ERY Radio Serviceman is vitally in-

FUNDAMENTALS

There are 3 fundamental points to be
remembered:

(1) Breadly speaking, the methods to be
followed in locating trouble and cor-
recting it are identical with A.M. sets.

F.M. Receivers are high-frequency re-
ceivers and must be treated as such.

The circuits are essentially the same
as  AM. circuits except that the
Limiter and Discriminator circuits,
and the LF. and R.F. Alignment pro-
cedures, are new and must be handled
with great care.

(2)
3)

In any F.M. Receiver, the L.F., R.F. and
Audic circuits are essentially the same as
regular A.M. sets; therefore, service proce-
dure will be essentially the same although
some of the test equipment in use today
does not have sufficient range to deal with
the high frequencies and the wide bands.
The minimum test equipment which any
service shop should have is as follows:

(1) A good signal generator (test oscilla-
tor) with variable output voltage and
a frequency range of 100 kilocyeles to
32 megacyecles.

(2) A wide-band signal generator with a
sweep circuit of =200 kilocycles.
These will, undoubtedly, be available
shortly.

(3) Cathode-ray oscilloscope,

(4) Output meter.

(5) Center *“0” microammeter and a 2nd
microamnieter with a ‘0”7 to 200
microanipere range.

t6) A.C. and D.C. voltmeters with range
scales of “0” to 1,000 volts or more
and a resistance of at least 1,000
ohms/volt,

(7) Ohmmeter capable of indicating re-

sistance from “0” to at least 10

megohms.

NoTE: The meters listed do not neces-
sarily have to be individual meters. Many
manufacturers of test equipment combine
these meters into one combination unit
which is very satisfactory.

PROCEDURE

Circuit diagrams, charts, instructions, ete.,
for locating and correcting trouble are sup-
plied by the manufacturer and the usual
prrocedure for such fault-finding should be
followed. Remember, however, that these
circuits are high-frequency, and the unit
values and locations are very important. In
fact, because of the high frequencies and
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procedure s made.

CHARLES E. ANGLE

r_'l'O PLATE OF
LA'S'I' LF, STAGE

50
MMFE

47.000
OHl;ts

65J7
LIMITER

I'I .005-MF
47,000
1 MEG. S /

2

L

-‘3“7,1;: 005 %F 5'_' I_
e ¥ et =
. * TO QTUBE GrD OF Af, TO TUNING - = £
+260v. cgh;:gou.- AMPUFIER  ypicaTOR aec*rmea:.; .04-MF. 100 MMF, (EACH)

The limiter and demodulator stages of an F.M. circuit are important points for the radio Servicemen
to watch. This diagram is part of the Stromberg-Carlson Series No. 480 F.M.-A.M. sefs.

particularly the 4.3 megacycle LF., regen-
eration is very likely to occur.

This regeneration may be caused by any
one of a number of conditions. If it is
necessary at any time to replace a part,
extreme care should be taken to install the
replacement part in exactly the same posi-
tion as the part which was removed. When
locating or correcting trouble, the wiring of
the chassis should not be disturbed. The
plate, screen-grid, control-grid and cathode
of all tubes used in F.M. receivers must be
bypassed to a ground point directly ut the
socket as a long ground lead i3 a common
cause of regeneration in these circuits.

Many explanations of the limiter and dis-
criminator circuits have appeared previous-
ly and it is not necessary to go into them
in detail in this article.

The limiter, in reality, is the last LF.
stage in an F.M. receiver and acts as an
amplifier which is very easily overloaded.
The primary purpose of this circuit is to
limit the variations in the LF. circuit ahead
of it and to pass on to the discriminator
a constant-amplitude signal. The digcrimina-
tor, which ulso acts as a detector, converts
the frequency deviations into amplitude
variations.

Trouble in either of these circuits can
be located in the usual manner but realign-
ment must be carried out in a new and
different way and it is essential that the
manufacturer’s procedure be followed exact-
ly. In fact, since alignment of frequency
modulation receivers is carefully made at
the factory with special equipment designed
for this purpose, ordinarily no realignment
is necessary. However, on rare occasions, it
may be necessary and, therefore, a niore
or less general description of alignment
procedure follows:

ALIGNMENT

Each LF, and R.F. stage in frequency
modulation receivers should be adjusted in-
dependently and no overall adjustments
should be made. If the receiver is not in
proper alignment after adjustments are
made, start over again.

Adjustment of the discriminator circuit
is made by connecting a center “0” micro-

RADIO-CRAFT

ampere meter with a 1-megohm resistor in
series across one-half of the discriminator
load. The signal generator with an 0.1-mf.
condenser in series is connected to the con-
trol-grid of the limiter tube and the signal
necessary for making adjustments is ap-
proximately 1 V. The primary of the dis-
criminator transformer is then adjusted
for maximum reading of the microammeter.
The center “0” microammeter should then
be connected across the whole discriminator
load and the secondary of the discriminator
transformer adjusted for “0"” reading of the
microammeter. The remainder of the LF.
circuits are adjusted by connecting the
output of the signal generator to the con-
trol-grids of the various IF. tubes, and
adjusting both primary and secondary for
maximum signal, making any slight read-
justments necessary to produce a sym-
metrical curve.

R.F. adjustment of F.)M, receivers is made
at the point specified by the manufacturer.
The center “0” microammeter should be left
connected across the whole discriminator
load and a “0” to 200 microampere meter
should be connected in series with the
limiter-tube grid resistor.

Adjustments are made for maximum read-
ing of the “0” to 200 microamp. meter main-
taining the center “0” microammeter at “0”
at all times by rotating (rocking) the re-
ceiver's dial slightly back and forth.

Some of the troubles which have been
found in the field are as follows:

Noise: Defective tubes.
Poor antenna systems.
Leaky or open bypass con-
densers.

Chassis wiring not dressed
properly.

Loose ground contacts in
chassis.

Open by-pass condensers.

Limiter circuit not func-
tioning properly.

Incorrect realignment.

Defective audio circuits.

This article has been prepared from data
supplied by courtesy of Stromberg-Carlson
Telephone Mfg. Co.

NOVEMBER,

Regeneration:
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for 1940



i

7 \L/—/.
TAP-IN — Y-/
ta ut /
SHAFTS Y . 7
Ty%e D All-Purpose Controls are exact reproductions of the larger
IRC Type CS Controls, with exactly the same design, exactly the
same features and with the added convenience of Tap-in Shalfts.
Just pick the control you need, select the proper shalt, tap it into
position in the cone-shaped control receptacle following simple
instructions enclosed with each control, and the job is dome. The

shaft won't pull or vibrate loose—and you're sure the quality of
the control is the highest money can buy.

HERE IS WHAT YOU GET!

The IRC Master Radiotrician’s Cabinet is factory-packed with
the following 18 Type D All-Purpose Controls, switches and special
shafts of the most popular types shown by records to be capable of
handling the big majority of all control replacements.

IRC Contral Trpe Na. Resistance Porpota  10% Costrol Typd No. Resistaata Purpese
2-013.113 500,000 A 1=D13.133 X 500,000 ]
I—Dll‘-:;6 yr ;g,goo 2 g 1-DC13.133 X . 500,000 ¢
1=011-123 . 4000 . . . 1D13.137 K A
1~D11.128 . 100,000 . C %
1~0D11-133 500,000 . . . € UDINUE AR : L9 ek :
1-D13-123 . 50.000 . .. D 1—-013-139 .- 2.0
1—-D13-128 . . 100,000 . . . A 1-D13-139 X . 2.0 F
1=D13.130 . . 250,000 . A 1-Dl4s-14 10,000 H
1D13-130 X 250,000 . . . E 1-D14-119 20,000 B

E —Tapped for A. V. C.

F —Topped for Tone Compentation
C —Potantlometer Voltage Divider G —Friction Clutch Avte Radio Type
D —Tone Cenlrol M —Antenna Grid Bias of 2 Tubes

Switches: 5—=No. 41 $.P.S.T; 1—No. 42 D.P.5.T.
Shafts: 1—=Type B Aulo Radlo; 2—Type € with slotted, kaurled terminals; 2 ~— Type

D with lotted, unknurled teeminals. $l 9 7

A —Tone or Audlo Circuit Contial
B « Antenno Grld Bios Control

Deoler Net on obove contrels, & switches, 5 shafts . |

THE CABINET 1S INCLUDED FREE!

USE THIS HANDY ORDER FORM

for MOVEMBER 1940
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THESE 18

TYPE D ALL-PURPOSE

CONTROLS

Handlg 60% to 75% of

i

"REPLACEMENTS

...The All-Metal Cabinet is
Included — AT NO EXTRA COST!

Now, for the first time, you can purchase a stock of only 18
Controls, 6 switches and 5 special, extra shafts. . . and be pre-
pared for quick, efficient service on more than two-thirds of the
radios you are called upon to repair!

You save time, because it is no longer necessary to order a
control every time you need one! You simplify installations be-
cause IRC Type D All-Purpose Controls with their Tap-in Shalts
are easier to install and can be used universally to replace
midget size or larger, old-style controls! You save money—and
you assure your customer of a first-class job !

Best of all, you pay only the standard price for the controls,
switches and shalits. The handy new IRC Master Radiotrician’s
Control Cabinet, as illustrated, is included with your purchase
at not one cent of extra cost.

The Cabinet itself is of all-metal construction. Attractively decorated, itisan
1sset to the appearance of your shop. It is 14%'' x 7%" z 4", weighs approx.
6 lbs. complete. IRC Control numbers are marked underneath each compart-
ment so you can tell at a glance just what values should be reordered to keep
your stock complete. Three drawers supply ample space for shalts, switches ot
other spare parts. Front metal cover snaps securely shut for carrying, or may
be removed when Kit is used in your shop. The regular net price of the 18 Con-
trols, 6 switches and 5 special, extra shafts is $14.97—and the Cabinet is in.
cluded for not one cent extra!

’___-_......._—..___ — e e e e ey
| INTERNATIONAL RESISTANCE CO.
' 401 N. BROAD ST.. PHILADELPHIA, PA.
Attached is $14.97 check.[ ] moneY order ([ Jor send C.0O.D.) one IRC Master Radio-

| irician’s Control Cabinet complete with the 18 Type D Al.Purpose Controls, & switchas |
) and 5 Tap-in Extra Shalt described. It 13 understood 1hat, it this dozs not maet my full
l approval, I can retusn i in good condlilion tull creai! within Y3
| NAME
| STREET

CITY. STA

Nanie of your regular jobber City

(lobber's name must he given to State == e

secure net dealer cost shown)
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*SERVICING ®

NEW CIRCUITS

IN

MODERN RADIO RECEIVERS

In this series, a well-known technician analyzes cach new

improvement i radio

receiver

cireuits. A veritable

compendivm of modern radio engineering developments.

F. L. SPRAYBERRY

{FIG. 1.) I.F. AMPLIFIER SERVES ALSO AS
MICROPHONE PREAMPLIFIER

Moxtcomery Ware Mober O1BR.615A.
—A very worthy design achicving added
facilities for recording and mieraphone am-
plification with only a few additional parts
has been adopted in thie circuit.

Instead of a complete additional ampli-
fier with an additional tube, with its added
space and transformer load, the last I.F.
tube is used as a microphone preamplifier.
The circuit, shown in Fig. 1, is such that
no substantial sacrifice need Le made for
either of its 2 modes of operation. Being
resistance-capacity coupled to the preceding
LF. tube its grid circuit remains virtually
unchanged by the addition of the micro-
phone,

In series with the tuned LF. load in its
plate circuit there is a resistance A.F. load
(75,000 ohms) and a 0.01-mf. condenser
coupling the A.F. into the A.F. selector
switch point. Fer both LF. and AF. am-
plification the bias of the 6SJ7 is made
slightly higher than normal so as to permit
high voltage in the plate. The gain of the
stage is great enough for either I.F. or A.F.
so that a small grid signal is sufficient thus
avoiding Jistortion due to large negative
excursions of the grid. Ganged with the
audio selector switch is a switch in the 1st

No. 38

LF. plate ¢ircuit to cut out received signals
while using the recorder or pick-up.

(FIS. 2.) SUPPLEMENTARY SHADOWS IN-

DICATE F.M. RESONANCE

MeissNErR MoneL 9.1021.—A doudble-aeting
indicator eye tube type 6ADE6G indicates
zero D.C. voltage at the digeriminator ont-
put by wiring such that onc shudow will
espand ag this point becomer negative while
the other acill expund if it becomes positive.

The best test of tuning in a discriminator
is the D.C. voltage on the output cathode
of the discriminator. This voltage is zero
only at resonance when the circuit is in
proper adjustment regardless of the carrier
intensity or whether or not it is modulated,
Operation of the resonance indicator is
based on this fact,

As shown in Fig, 2, the voltage at the
output cathode of the 6116 discriminator
is filtered practically to D,C. and this volt-
age is introduced into one grid of a double-
triode 6SC7. The plates are individually re-
sistance loaded and the single cathode has
a bias resistor in it. One of the plates is
directly connected to the shadow control
electrode in the 6ADGG tube while the other
plate is indirectly connected to the other
control clectrode.

Circuit values are chesen such that with

RADIO-CRAFT

a zero grid in the 6SC7 input, both ¢ADEG
control electrodes will be at —75 volts ani
both shadows will be closed. Plate voltage
regulation of the 68C7 by a gas tube keeps
these voltages constant during operation
and produces similar action within any nor-
mal line voltage changes.

As the 63C7 input grid becomes negative
due to off-resonance action of the dis-
criminator, the plate of the 68C7 input sce-
tion goes more positive and the shadow due
to the ray control associated with this plate
already being closed does not change. How-
ever, decreased cathode current reduces the
bias on the other triode section causing its
plate current to rise and its plate voltage
to fall. This causes the shadow associate!
with this plate and control electrode to
expaud,

A positive grid, on the other hand, will
cause the other shadow to expand and allow
the former mentioned one to remain un-
changed. Correct tuning is ebtained when
both shadows are closed.

{FIG. 3.) ANTENNA TELEVISION INPUT

EsEersox MooeLs DP-332 axo DP1.332.—
Here iz an ingenious idea showing an ar
rangement which allows nus to digpense with
the eatire audio system including the audio
LF. system in a television receiver.

NOVEMBER, 1940
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Instead of using a complete L.F. and 2nd-
detector s¥stem in a television receiver and
then picking up the A.F. in a manner simi-
lar to that of a phonograph pickup connec-
tion, we may connect the antenna of this
circuit, shown in part in Fig. 3 to the 1st-
detector output of the television receiver.
With the television circuit oscillator a beat
with the voice carrier will be produced of
say 8 me. This receiver is simply tuned in
its high-frequency band to 8 me. and this
beat frequency is received as any other
2 me. signal. Adequate shielding may be
needed to prevent direct pickup by the re-
ceiver but this is hardiy more than would
be required in the television receiver nor-
mally anyway.

[FIG. 4.) UNUSUAL TRIODE 2ND-DETECTOR
APPLICATION

SivertoNe Monens 6321, 6121, AND 6193,
—While the control-grid of thiz triedc 1is
used as wsual us a diode plate in LF. recti-
fication for the audio signal, the triode
plate is used as a diode rectifier for pro-
ducing AV.C. instead of being connected
to the cathode as in the usuel caze.

The circuit connections are shown in Fig.
4. Due to the plate to grid coupling using
a 50 mmf. condenser the plate and grid
I.F. potentials are substantially in phase
and hence. unlike the usual diode circuit,
the conductivity of the plate diode is in-
creased by the grid action on positive alter-
nations without a corresponding increase in
load on the tuned circuit. Because of the
in-phase operation of the 2 elements (grid
and plate) the performance of one does
not adversely affect that of the other.

(FIG. 5.) SERIES-COUPLED AMPLIFYING
COMPENSATOR

GeneraL Evecrric Moper J-105.—An im-
pedance that varies with frequency is placed
in series with the R.F.-to-detector coupling
condenser so that the energy transfer re-
maina reagonably constant for all bands
in thig receiver.

Formerly used in series with the R.F.
plate circuit between the plate and coupling
condenser, it is now placed to allow a direct
plate to active load connection. The coupling
network as shown in Fig. 5 allows for a
change in energy transfer with frequency
of the order of 15 or 20¢¢ which is more
nearly commensurate with the other circuit
and tube characteristics which are inverse
to this. The other method permitted several
hundred per cent over-compensation for
circuit characteristices.

BOOK REVIEW

LR T L TR ETTERETT T

1910-1941 AMPLIFIER HANDBOOK AND PUB-
LIC ADDRESS GUIDE. Published by Radcraft
Publications, Inc, Size, 6§ x9 ins., stif paper
cover, over 75 illustrations, 80 pgs. Price, 25c.

“Amplifier Handbook and Public Address
Guide,” published last month, was prepared by a
practical sound man. Printed on glossy paper
it is a convenient pocket-size book crammed with
information on the newest developments in the
~ound field. Approximately 20 companies special-
izing in sound equipment contributed valuusble
information which the author has incorporated
in this book.

Not a laboratory manual nor an enginecer’s
handbook, the 1840.'41 Amplifier Handbook and
Public Address Guide in presenting essential in-
formation and practieal data for all sound men
and P.A. specialists. offers to the technician who
makes his livelihood by estimating, installing,
maintaining and servicing public-address equip-
ment a useful daily reference book.

The book is divided into Sections as follows:
I—Source: l1—Amplifiers: III—Distribution;
IV—Coordination : and. V—Useful Public Ad-
dress Data and Information.

RADIO-CRAFT
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@) PORTABLE
RADIO BATTERIES

A dependable source of power supply for all types of Portable Receivers.

® The highly efficient “bag type" construction—lon associated with BRIGHT STAR
quality batteries—eliminates possibility of internal short circuits.

Special inner casing safequards battery life from harmful effects of moisture or damp-
ness when receivers are used outdoors.

@ Constant laboratory control over raw materials,
manufacturing processes and finished product
assures high quality, uniformity and top per-

formance.

Build your battery sales with

BRIGHT STAR—

for profits and satisfaction.
FREE!...

A comprehensive Replacement Guide,
showing recommended BRIGHT STAR
Batteries for over 700 models of port-
able receivers, is available. Send for
your free copy today.

BRIGHT STAR BATTERY CO.

Executive Offices and Factory: Clifton, N. J.

Chicago - San Francisco - Houston

Actual Size 4§12 by 947
—272 fact-filled pages

Get Your Copy of the Big

SYLVANIA

Tuée 7act ﬂ ook

272 Pages of Vital
Tube Information
Including
Operating Conditions
Tube Characteristics and
Circuit Applications on
374 Tube Types

HYGRADE SYLVANIA CORP.
Emporium, Pa. RClL10

1
1
[ ]
' Enclored is 35c. Please send me a
[ ] 1 copy of the latest edition of the
: Sylvania Technical Manual.
1
1

USE THIS COUPON TODAY

rsssEssssssssemssesal

: NAMe «covvrrriivececnaranararrrans-
| ]
a
b Address .ooooiiieiiiii
SYLVANIA:
L]
7 : City «..ooviaiiannian State........
Set-Testad Radie Tubes (] {1 Serviceman J Experimenter 1
U J Dealer ] Amateur :
s wswweswsSwsS eSS SEESE.
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Radio Service Data Sheet
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CROSLEY MODEL 29BA RADIO - PHONOGRAPH COMBINATION (Chassis Model 29}

3 Bands (550 to 1,600 ke., 1,600 to 5,000 kc. and 6 to 18 me.}; Buik-
Bass Compensation; Tone Control;

Tuning for 5 Stations;

| Wnrinns cons

Automatic Record Player; Crystal Pickup:

in Rotetable Loop Antenna; R.F. Amplifier Stage
Deleyed A.V.C.
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Aflignment Procedure,—Councet the
the siznal generator i
antennas should i
shanhd e full-

be inserted in serics

with generator output. ition

autput meter from platedo-plate of the 6F6s. Conneet
round lend to the recciver chassis o ground lead. Specified dummy
of volume control
lone contral in Trebie, Align in following numerjeal order.
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o dial Ttintnicr
4) Tepcat Ntep No. 2 1o cheek possible shifl diue to serles adlu-tment
tD)
t5) 200 mmf. 1.100 ke, Ant Jewd (Blue) 14, AP e
on Jdial (A)
40 oy s a d (1 ) ST . . T W
©) Geathon) 5.3 me, Ants Jead (Wued)  1rolier Pully oden ol "¢ n
. Il *“ANT™"
n I(‘.‘-‘Lii!:::'i\ 5 me. At lead (blue)  Police  ApDroa. 3 n'!hll IF, wr lny
Frlmmery
VR YCIY, o s mer
(81 frs RS0 ANL Ll (ie) KA. Fally oben SOV, 02 B) Location of maln components and 1.F. trimmers.
R, AN
T owe At Tewd (hlue) RV appres. 1S A RE «
SHEMARKS:D Adjost tn e fuilowing ontpugs—i A) Max. (10 J%ak: uet heeesswiv to ok gang.
(CIMun.: 1ok gang, (10 Mav.: Jemve B.C. ose. tritiaer untan ol L
e -1 Important Neotes. -When allgning the shonwave-haml SO 3
lr'llmnu-ln .-ul‘ Mg e o 1sed ull.\'n-n- that the ¢ frs ulwe S.W.@ S.W. 05¢
ilHEned on the correet fregneney and not i the wleh ‘
Bvoapprox. 414 ke Jese as jndieated on the dial. vheck, SHUNT — B.C.@ @POL SHUNT
i:u-rmn— u.'wn-nlmm— ot tum--llin generator !re:m.'l(nrs' rnd ITRIMME RS TRIMMERS
then tune-1n dmaae treepieney which should he weaker than
| the Tundapental wd coine [0 ppto, ‘.l|u| ke, lowerlnn the & pOL'@ @B.C.
dial than the fundzmenr.t, 16 mage cannot e e in, the
|
i CONCT tiomer A wlfisted e the wrong 1 14 rrect
|»r:||{k is tiu |'.'|i-l ;n:l‘i'-m trlmmer {rlmn e clo n.)
epeatr il sunient  provedyte  for mop itenrate . » .
I‘ adjustmengs, ,\I\\.x,\-lk.u-.n richal g:': ‘hu lillll]'l::[l;h‘“hyw as Location of ahgmng trimmers.
! pusaibic tr brevn aetion of e AN eDhienhr,
. Operafing Voltages
Socke! voltages measured to chassis @ 117.5-V. line. with 1,000 shms/volt, S00-V. rangs D.G, meter Pin Numhers
} B Pl NCTION 1 2 R 1 ‘_-. :;‘-“ '-', 1 3
B, .4
?b 2 n nn *a 1
: n 0 2.3 8 ok 208
. 9 a 9 10 3.3 [1]
[ 0 o " JUB *0.3 5.§
5 Outyme It " [ 1.8 7.3 }2..3
L YiIG '1:”"'” \" W ” 8.4 .?n ”,& J‘i'ia1 329"‘)J
- P = —— | SV -Neet, N S0 I O L o b <15 o
A AMeaoure with A.c. voltmeter, }, 13, o Liock, N0 no connection. Max. hower ontpit @ 117.5 V. lino 8 W.
Crosley model 29BA phone-radio. Power consumpthan @ 117.5 V. 1{ne 8% W. 0o uetoss speaker tlell 95 V. VOltages may vary 10% of values glven.
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OPERATING NOTES
Teouble with . . .

....EMERSON T

A common complaint of this set is “oscil-
lation” when the tuning condenser is rotated
and when the set is jarred.

The tuning condenser in this set then is
usually not making a good mechanical con-
neetion to the chassis. Simply bonding the
tuning condenser to the chassis will elim-
inate this trouble. Also check the filter and
cathode condensers for poszible defects.

. ... EMERSON "MICKEY MOUSE"

A frequent complaint of this set is “motor-
hoating and oscillation” when the volume
control is turned upward toward maximum.

To correct this trouble, replace the
screen-grid bypass condenser. This is one
section of the filter condenser block. The
hest thing is to replace the entire filter
Lblock as it will pay in the long run,

....EMERGENCY DIAL CORD

Many times I've used this method of
replacing the dial cord on a receiver. Some-
times it’s hard to obtain a dial cord for a
certain set or it may be an emergency re-
pair. You can save many a customer's good
will by this simple method.

Simply get a piece of ordinary string
and some bees-wax and draw the string
across the wax a few times back and forth
and vou'll have one of the strongest and
most reliable dial cords.

HaroLb R. KunTZ,
Brooklyn, N. Y.

. ... REMLER 36 AUTO RADIO

Noisy reception such as interference (or
hash) may be caused by an opened filter
condenser (0.05-mf. and 0.1-mf.) in the
“hot” battery lead into the dyvnamotor. or
a defective R.F. choke. Replace the defec-
tive component. Low-volume output fre-
quently is traced to the 2nd A.F. plate re-
sistor having increased in value. thus caus-
ing a drop in the plate voltage of the 76
2nd A.F. tube; the value of this resistor
is 15,000 ohms. This model has 3 stages of
AF.

HOWARD HIGHWAYMAN AUTO-
RADIO

If this receiver is reported inoperative,
the trouble may be caused by the 42 power
tube input grid coupling condenser having
opened. Replace with one of 0.01-mf., volt-
age rating 400. Then, if there is no control
of tone, check for a defective tone control
switch; replacement with a new tone con-
trol switech will cure the fault.

. ... BALKEIT t00

Failure to operate. or interrupted recep-
tion, frequently is caused by an open choke.
Replace, and at the same time check con-
densers C11 and C12 for short or open; if
either. replace C12 with a condenser rated
at 600 V. instead of the usual 400-V. one
(capacity 4 mf.). Interrupted reception may
also be due to the 56 oscillator not func-
tioning. Continued blowing of the A.C. line
fuse sometimes is due to a shorted power
tranaformer primary buffer condenser.
value 1 mf. Be sure to replace this con-
denser with one that is non-inductive and
of sufficient voltage rating.

. ... GRAY BARETTE 4-MIDGET
This set is a dandy when it is working
right, but has a common source of trouble
in that this model may develop an open
or shorted 1st R.F. cathode bypass con-
denser. It is best to replace the whole unit;
this takes in the 1st R.F. cathode, cathode-

(Continued on page 273)
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BUY DIRECT FROM THE MANUFACTURER AND SAVE

Announcing for the First Time—The New

DYNAROMETER

Features New Giant 8!," Double Jewelled Meter

This amazing versatile instrument is
our answer to the demands of radiotri-
cians for a combination instrument
which, in addition to making the usual
V.0.M. measurements, will also permit
DYNAMIC D.C. VOLTAGE MEA=.
UREMENTS without interfering with
or upsetting delicately balanced cir-
cuits, such as tuned circuits, electronic
apparatus, control voltages, ete. Ae-
tually, as you will note from the speci.
fications listed below, the DYNA-
ROMETER is a combination Vacuuni-
Tube Voltmeter and V.0.M. besides
permitting  additional measurements
such as Capacity. Decibels, Inductance.
ete. All calibrations printed in large.
casy reading type on the giant 81"
double jewelled meter. The Input Im-
pedance for the V.T.V.M. is 11,000,000
ohms with 2,000,000 ohms per volt on
the lowest range. The % V.T.V.M.
ranges are 5. 25, 100 and 500 Volts,
and because of the zero center no
attention need be paid to polarity
since the meter will read either in the
plus or minus direction, depending on
the position of the probes.

HAVE YOU EVER—

Tried to measure Control Yoltagas such as A.Y.C., A.F.C., oscillator, atc.?

Impossible with the ordinary V.0.M. due to loading of the circuit BUT the i1 megohm
input impedance of the DYNAROMETER enables measurements without molestation
at any point in the receiver.

Tried to locate distortion in the audio section of a receiver?

A long tedious job with the ordinary V.0.M. but almeet instantaneons with this new
DYNAMIC method of testing.

Tried fo isolate the cause of frouble in an intermittent job?

Not only is this poseible with the DYNAROMETER, but because of the extreme senai-
tivity and flexibility measurements are possible at points usually impractical with a V.O.M.

SPECIFICATIONS:
4 D.C. YOLT RANGES AT 11 MEGOHMS INPUT: D.C. CURRENT MEASUREMENTS IN 4 RANGES:
0-5/25/100/500 VYolts 0-1, 0-10/100/) Amp./10 Amp.

D.C. YOLTAGE MEASUREMENTS IN 5 RANGES: 4 OUTPUT RANGES:

{at 1000 ohms per volt) 0-15/150,/1500/3000 Volts
0-T0/50 250/500/5000 Volts 2 CAPACITY RANGES:
A.C. VOLTAGE MEASUREMENTS IN 4 RANGES: 0005—| Mfd,
(at approximately 800 ohms per volt} 05-—100 Mid.
0-15/150 /1500 /3000 volts INDUCTANCE:
RESISTANCE MEASUREMENTS IN 3 RANGES: | H—=70 H.
0-1,000 Ohms, 0-10,000 Ohms, 0-30 Megohms. 7 H.—10,000 H.

The Dynarometer operates on $0.120 Volts 60 cycles A.C. Comes complete
with test feads and all necessary instructions. Shipping weight 20 lbs, Size
13%:"x10”x8%”, Our nhet price .....o oovreeerrioanoo 0000000060500000000 o

*187°

136 Liberty St., Dept. RC-11
NEW YORK, N. Y.

SUPERIOR INSTRUMENTS CO.

A NEW BOOK ON PUBLIC ADDRESS

An important announcement about the greatest book on the subject of sound and allied subjects appears on
Page 315 of this issue. TURN TO THE ANNOUNCEMENT NOw!

I
l

NOVEMBER,

7 ALL YOUR
“RADIO NEEDS

Here in this one big book
you will find everything you

FREE!

! e :AEM\LAA'%L‘;UglP' | %?ﬁ%::;ﬁa?i
o RADIO CATALOG 77 B e )

known favorites at lowest |
possible pricea. Write

today for this big valuable

\h catalog and save monsey.

CATALOG  S\PROMPTSERVKE 7

BURSTEIN-APPLEBEE COMPANY

IGFI-14 MoGEE STRITT, KAMSAS CITY, MISSOUR]

The latest Hammarlund catalog with
complete data, illustrations. draw-
ings and curves on the entire Ham-
marlund line. Address Department
RC-114 for your free copy.

HAMMARLUND MFG. CO., INC.
424-438 West 33rd Stroet, New York City
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Radio Service Data Sheet

EMERSON MODEL DX-356 3-BAND MANTEL SET (Chassis Model DX)
5-Tube Superhet.; 3 Bands {540 to 1,750 ke., 2,300 to 7,500 kc. and 6.9 to 22 me.}: 115 V. A.C.; Automatic Volume Control; Power

Consumption, 55 W.; 6V66T Output; Tone Control; Built-
65A7GT

¥e” EXTEANAL ELECTROSTATIC
7‘- ANTENNA Wi« ANTENNA
LE i (N CABINET)

IFT )

65K7GT. IFT 2

/ MIXER

In Electrostatic Antenna (termed an all-wave loop antenna).

65Q7GT. 05 -mF
2Np-DET. 400V

M\c“_u'.,.s_l/
AN

BVEGT SPEAKER
oangge

=

1 |

\I
;‘I

| =il L
) *,
" ouTPuUT
B : - TRANS
o MELS | T 006-mE -
s il I PO L e Y Tl
{ L_ -li:;;r e’ L% § e 4oov.
1 ~— Swren LS _ME 1EGS = x
JumpgR Va-w = .1
= o — L “ls000n }| 2 200y, ¥ T tos. w|—|-25004
L « gy .00z N o+ - 3w HE et | L
.E—-"I— — 400v PHOND. TER- YOL CONT. 7 E . \L: —_—f— 5.000A
B gt [ MINALSTRIE . 25-MEG (ouswa) |-4E M L R a2t
a i PT - .
It - S
'El 16 wmF
i __RECT | el L
| 5Y_3(;) |
e -|:3 - #
H -
-5 e 4 > 500
0022-| ~F || [Toean vieworwave | Ddoet M| = |\ | L Eb“-g g »
UWeREC L BANG 8w (3w i 8 C ) e 16mE ‘“) (
L‘Z-:EVEJTHEA:NA - n _:-"‘t i 00y 4-POSITION TONE CONTROL
" p POSIHiONS " Ay SHOWN IN MAX. BASS
LOADING coIL. —= L Co )1 2 I i T POSITION. (VIEW LOOKING AT
Cor TRIMMERS 35%0 10 x( ::l- m:g:;sv | ; r = 180a / 23n j REAR OF SwITCW)
o MAF b
‘C‘::rn:s%ﬁau) —— N!il SHORT WAVE | I \ 2 . iw Va-w
Cas TRIBLE = ® -I- - / - IF=4585 KC

TRIMMER STRID
FOA ANTENNA

DiAL LIGHT

Complete schematic diagram of the Emerson mode! DX-356 receiver

Alignment Procedure

. Test Equipment.—An oscillator with fio-
quencies of 455, 600, 1.600, 6.500 anJ 20,000
kc.; outbut meter (ucross voice coil or oute
put  transformer): Jdummy  antenna  (for
aligning any of the 2 band=: 200 mmf. con-
denser for broadcast band, und a 460-ohm
non-inductive resistor for the nolice and short-
wave hands).

Use as weak an alinnunt test signal as
noszible.

The set’s ascillator js higher in frequeney
than the sivnal on all 8 banda, g0 images
should be observed on the low-frequency aide
of the sixnals,

The last motion in adjusting  trimmers
should always he o tightening one, not a
loosening one. Never leave the trimmeoer
with the outside plate so loose that there ix
no tension on the screw. Rither bend the
plate up or remove the serew entirely, Toose
SCreWB Are i sure source of hoise, drifting,
and microphonism,

In aligning antenna trimmers on the highe
frequency sivnals there is alwads a tendeney
fur the oseillator to drift, due to interlocking.
To compensate for this alwavs keep tuninge
the variable econdenser as the trimmers are
bring adjusted.

LF. Alignment.— Rotate  the  wiaveband
switeh to the hrondeast {(clockwi-¢) position.
St the variable rondenser at the min, eapae-
ity position nnd feed 455 ke. throuch a
0.02-mf. paper condenser, to the grid of
the 6SA7 tube. The input may be fed to
the stator lug of the front condenser seetion.
Adjust the 3 1L.F. trimmers for max. FeSPHIN S,

Broadcast Alignment. - Sct  wnve-band
switch at broadeast (cloehwise)  position
pointer at 60. Feed 600 ke. to antenna tusing
rtandard dumimy antenna) and adjust broad-
cast-band serica padder (beneath the chassis
tn the rear of the variable condenserd for
max. response. Move pointer to 161, foed
1600 ke and aljust oge. coil trimnier, then

padder for
aml  rheck
HeCORBLTY
procedure,

Mmax. re-pon-c. Weturn to LoQ
alisnment, If readjustment s
return to 400 and repeat entire

Police Alignment. Set wave-band switeh
at police band weontrall position; nointer at
6.5, Fed 60500 heo 1o antenna  (using  400-
ohm dummy antd and adiust ose. and ant.
trimmer for nmx. response, The police hand
Dadder is fix,d.

S.W. Alignment.—Set wave-land switeh at
the shortwave (counter-ctockwisey  position.
Maove poltiter 10 20 and feod 20,000 ke, to
antennn (usinge AMl-ohm dummy ant.) and
adiurt W, ase. trimmor for max, response ;
if 2 peaks arc obtained choose min.-capacity
pedhe Then adjust the ant. coil trimmer fur
mMAaX, responsei if 2 peaks are obtained
rhoose mus.-capacity yu-uh.

Voliagre Analysix

Readings  with o 1.000 phmsvalt meter.

measured to gronnd  (chassis). Vol. control
full-on: no signal. Line voltage, 11T V., 60
oY ACC ANl readings exeept B at ree-

tifier, heaters, and cathode voltnges on 230-
valt <enhe,

Tubwe Plate S.-G Cath. *1l.
NNASGY 250 85 0 6.3
GRTGT 204 ®3 0 6.3
68QTGT 125 — 0 6.3
sV oGT 235 250 [ 6.3

*Fil. soltawe s MG, Voltane from power

transfornn terstap to ground ared and
ow daidt ST volts (nego. Voltage aeross
resistor~ R4 and R1T—15 volts {new.).

tivneral Notes
(1) The receiver should never be turned on
with cither the speaker plug or the BYSGT
tube out of their respective sockets, sinee
the rapid rise in reetifier voltage will danmage
the cleetroly tic eondenser,

ey T =

HUM NEUTRALIZING
RESISTOR, +/1-OWM

(chassis No. DX).

Figures show requencies ot wm ch 2oct band r dhgned Read A grmen Procedrs

VAR ABLE

[
..%ﬂ 13 |
Soe0n T K.s:: (@g
LI SRS CY

g
A
3

TRANSSORME S

)|

s b A° TOF OF Crases

(X
() shzarla
L~ :
T, O
n Ry A
s‘ﬂcmc..“ 4 () '\‘::_Lu__yng:_ '-Q Q °/Q
€HanT we g zengy Fama. =L

YE® hor g an B or qupsd
CHASSIS MODEL DX

Location of main components and trimmers,

™

‘
|

the eabinet. otherwise microphbanism will roe
~nh.

(3) The eolor coding of the LF. trans-
formers is as follows @ grid, g'n.; “13~ ", red;
plate, bl: wrid-return, bl'k.

111 The eolor coding of the power trans-
former iz as follows: pri.. 2 bl'k. leads;
H.-V. see. 2 red leads: H.-V. sec. C.-T., red
& yol. lend; 6.3-V, see.. 2 p'n. leads; 5.V.
< 2 »el leads.

When renlacing padders C20 and C29

merson model DX-356 table receiver.

see.,
5)

ant. coil trimmer for max. response. Rexet (2} When replacing the chassis in the cabi- he sure the telerance is within 275 of the
pointer at 60, feed 600 ke, and rock the net take precautions tn keep any part of the specified vulue, otherwise the shortwave coils
veriable condenser while adjustinz  series dial and condenser assembly from touching may not track.

272 RADIO-CRAFT for NOVEMBER 1940




(Contivued from page 2%1)
to-plate, and cuthode-to-screen-grid
denser.

con-

. . .« MAJESTIC 380

“Low volume or sometimes dead,” an occa-
sional complaint with this set, is usually
caused by an nudio bypass unit being open
or shortel. Replace with a new. can-type
condenser, There are 3 condensers in this
unit (capacities: 0.03 mf.. 500 mmf. and
0.01-mf.1.

. ... FREED-EISEMANN FE 15—I18

Thix is a battery model, and sometimes
has & heavy “R"™ puwer drain, The trouble
is caused w leaky 0.1-mf,. hypass cons
denser aero-- the “1B7-battery circuit.

.. .. WESTINGHOUSE 12
A superheterodyne cireuit is used in this
set. If inoperative, it may be caused by an
open 1st LF. transformer secomdary wind-
ing. Replace. and also check the 1st R.F.
8.000-ohm cathode resistor for an open, or
an increase in value.
GrorGE F. Barriste,
Howard, 1, 1.

.. ..CANADIAN WESTINGHOUSE

RECEIVERS

The following are production chauges
which have been made in certain radio sets
in this line.

Model W-651 Y (serials
—This model is the same
with the addition of a dial escutcheon, part
No. M 16730, A resistor of 39,000 ohms has
been added in series with the high end of
the volume control and the common connec-
tion of the 2mil LF. sceondary (L.12) and
resistor Ri. Condenser Cl4 is left con-
nected to the high end of the volume con-
trol in the factory diagram. This change
was also added to some W-651A and W-651X
receivers and stops LF. signals or oscilla-
tions from entering the audio circuits at
full volume.

Model W-035 A (serixls above 23797,

abose
as model 651-X

A-236070, |

The ¢ left-hand phono. switch contacts tas |

ceen on schematic) are used tu close the
“B - " supply to the W-6SAT oxcillutor plate
and the W-6SK7 R.F. screen-prid in the
"Radio” position and to open these circuits
on “Phono” operation.

The broadcast oscillutor circuit condenser.
€7, has the samw capacity as before (15
mmf.) but ix a temperature-compensating
type (part No. 504768-R). The 1.0-megohn
resistor across C18 referred-to in the sche-
matic is used.

Westinghouse Model  B-362A  (serial;
above A-27197).—Molded condensers €6 and
"7 have different values from earlier pro-
duction. Unit (6 was 4.7 mmfl.-—changed to
82 mmf, Unit 7 was 12 mmf.—changed to
2.2 mmf. Comlenser ("4 (0.01 mf., 400 volt)
js not used on this later production. On
carlier production no ANV.C, blas was ap
plied to the T.F. tube type W-INJG. On
the later production this tule has the same
ANVLC, biag as the W-1ATG, To effect thi
the winding L-14 is not connected to ground
hut the previously grounmled end is con-

neeted to the common point ef resistors |

R6 and R7.
CaNaDlAN WESTINGHOUSE (o
Hamiltow, Cun.

“FREQUENCY MODULATION
AUDIO AMPLIFIER"

_ Here is that article you have Iwen looking
for on an ¥. amplifiecr with a frequency
rosponse «ufliciently flat, and o noise level
liciently  low, fford maximum fidelity
nd minimum backeround noise for full ap-
preciation of F.M. programs. ook fur this
article in December Radio-Craif—on the news-
stands November Ist.
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BUY DIRECT FROP
THE NEW MODEL 1240

TUBE TESTER

® Instantaneous snap switches
reduce actual testing time
to absolute minimum.

® Tests all tubes 1.4 to 117
volts.

® Sockets for all tubes—
_IE. Adapters.

Superior is proud to offer the new-
est and most practical tube tester
ever designed. Unbelievably low in
ptice—unbelievably high in per-
formance.

w Tests 1'(]i tihes

[T
1.4 to 117 Iv»lll:. J » .
LT 7l octals, loctal > s
[[F Ir. lwanut, gingle cnded, tlost i . .
ll-)g tlameal, Mercury Sapor Brcetifier ¥, B
Tl

N soties, L fact, every tube
1 ta shite
# Spajiie swket  pmalmded on front pamsl

for any futute ubes

Tests by the 1-established  emiss

N or il wualiry  directiy re
LoD ¢ BRAD Loale of the e

»

* Joael pratestad daon
* Tyt shorts gnd lpaRakes = (o 21
. i all ta)
* Teots o s and ghorts in all elemints AGAINST all eloe in U
L g l‘m norectifers,
* i fons sucht us dicdes, triod penitodes. eteo, dna
* latest tyhe soltagge Tozulator. : - ' . v
* Featufes an atiractise etebed alun
# works un 00 to 12% volts 60 eyeles A
Model 1210 comes complete with instructions and tabular data for cvery known

type of receiving tube. Shipping weight 12 pounds. Size 67 x 50,7 x 10 .
our Net Priee
Portable cover $1.00 additional

THE NEW MODEL 1230
SIGNAL
GENERATOR

witn FIVE STEPS or

SINE-WAVE AUDIO
SPECIFICATIONS

RADIO FREQUENCIES fiom 100 K to @

Megaeal m . bandd by front 1 sw

ninipul Al direct readinag and urate to
id Broadeast banis, 270 on

within 17 o | P
figher frequencies e RIY By ol
E 1y or modulated by any one of 1

neles
FREQUENCIES: 5 ~(vp:

e

W SINI-AWAVE

EC TR VT [ CTTUR T IR TN ennles WITHL
MR OF OVER T OAALT. ARy e of the
uahave [requeneies pbialnady par i -
felng 18, hard of beating ande
ATTENUATOR: hLate desien. fall rarige i ter
uator ussl fer ol 1 U N1
moezlated RO

CIRCUIT: The Model 1 conpled oseillatur efrcult for 1l e W afording

Brotection wealist treg ¥ g ! « e drenit for the AP

OIAL MANIPULATION: large © ) ! 1 front panvl, using w n " 1 * perfected

fve tor perfeet reinlor control

APPEARANCE: The front el i3 etehd 1y g reeantly perfocted pro IATRD a Jifd 1ong ant ¢

finlsh and the Iastrutient comed beused inoa ulined shlefled enbizr,

CURRENT SOURCE: The Muwlel 1230 opetite e 150 volts AL, or Buclany !

The Model 1280 comes complote with tules, shieldid cahles, muulled eareying
hundle and instruetions. Size 11% < 67 x 117, Shivping weight 15 pounds. ONLY

$1285

136 Liberty St., Dept. RC-11

SUPERIOR INSTRUMENTS CO.

NEW YORK,. N Y.

POPULAR PRICE

k|
A WITH REAL MUSICAL QUALITY!
DEAL DIRECT
FACTORY PRICES
woer 60 models
hivese from—4 Lo 1

pales. I'ortables $4.
up, kFarm sews o0~

a0 T Quarni ny

rouhts. Free 19031 Har

wain catalog pises o
1 av FRE

wounter o I
the MUSIC .t te 1 1o
MUSIC MASTER MANUFACTURING CO.
SOLAR MIG. COAP, Boyenne. New Jersoy 508 South Dearborn St Chicago, Itlineis
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HOWARD MODEL 520APC RADIO - PHONO COMBINATION

12-Tube Superhet.; 3 Bands (540-1,700 ke., 2.2-7.5 mc. and 7.22 me.}: A.C. Operation; R.F. Stage: Built-in Loop Antenna on Broadcast
Band: Pushbutton Tuning (6 Buttons, Mechanical); Power Quiput (max.), i7 W.; Autormatic Yolume Control.

55T CR) 8T, GF56T
6517 ("{ 4 Browues
f /
ANTENNA j Fl-'/
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:
ﬁ. 004 v~ MMF.  Orms i Aty I
[ R PR RN AeRF A 60CHCLes ~1F 465KC.~

Diagram, Howard model 520APC phona - radio. First (left) section of Vol. Control is coupled to the 6F5GT through a 0.02-mf. unit. Note dummy antenna
clip “R.F. lead" should read "I.F. lead'"; choke CH. measures 20 microhenties.
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e
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~ANTENNA L
SOCKET VOLTAGE READINGS ECHION™!
Voltage taken from ground with line voltage at —117, A.C.
High-voltage reading off rectifier —135 V.
Drop across speaker field —75 V.
Voltage taken with 1,000 ochms/volt meter.

Tube FUNC g S G Plate Tube FUP K 5.G. Plate

tion tion
SR RE 3 100 20 S8 augio x x g0
88 Mixer 4 100 s T2 pass B x x 115
6SK7 ist LF. 6 100 250 813 Jovertero x 195 ,
GT
6SK7 2nd LF. 6 100 240 S18 Output 1615 250 360 p
G F
- SECTION A~
3 2nd-Det. x X x 614 output 163 250 350 :
14
ALIGNMENT PROCEDURE
Wave i Trimmers
-Band | Position Gen. Gen. | See | Adjusted Triminer
Sw. of Dial Freq. Conn. |Note| {inorder Function
Pos. Pointer shown)

B.C. |Min. Cap.| 463 ke.  [5AS Grid (A, E |11 ll'.? l[-'l I1HLF.
| 5 16

| 5 16 ~OSCILLATOR
SW. | JSme | 1$me [Ant Post|B, DIOT RE A9 lose. R.F. Ant. S
PB. 6.5 mc. 6.3 mc. Ant. Post| 010 R A12(Osc. R.F. Ant. T i i 3
BC. IL#0 ke |L400 ke, Ant. Post| _ (O13 R4 Al5|Osc. R.F. Any,  ‘Abocation of alignment trimmers
B.C. G ke, | 600 ke, [Ant. Post] C |Plb Osc. Pad Howard mode! 520APC phono-3»
radio receiver.
NOTES

A—Exch step of the aliZnment should be repeated in the originul order

for greater acruracy. Keep output from Signal! Generator low. The LF.

trimmers are reached through the 2 holes on the top of each LF. can. recommended, since it is adapt-
B—When aligning the shortwave bands, do not adjust to the IMAGE able to any frequency range.
froaueney. For example, if the adiustment is correctly made at 21 mc., The grid cap should remain
then a weaker image will be heard at 21,000 ke. less 9380 kc., or about in Place during atignment.
20,070 ke. on the dial. For best results short the an-
C—When adjusting this pad, move the tuning hand back and forth, tenna and ground terminals

and adjust padder until the peak of greatest intensity is obtained. when using the loob on the
i i . 540 Proadcast band, . .
D-—See that the tuning hand is set exactly on the last linc above 54 The current consumption is

when the condenser is at maximum capacity. 145 W. for the A.P.C. unit plus
E—The dummy antenna circuit shown with the schematic diagram is 80 W. for the radio cha-sis,
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PLEASE—MR. MANUFACTURER
A Plea, by Don Foard, E.E.
Kalamazoo, Mich.

OU will mensurably decrease the use and

abuse of profanity in and amonyg radio
Servicemen if you will refrain from manu-
facturing receivers having deep, cavernous
chassis in which socket prongs and other
vital points are hidden from the repair-
man's view, and in which the aforesaid
vital points are inaceessible to the diagnos-
tic touch of the test prod. Make our work
hard, if yvou must—please don't make it
impossible,

(1) Please don't ever use condenser hlock
again, P-L-E-A-S-F,

(2) Why not mark capacities and lead
codes on all electrolytics? Your part num-
hers and private codes mean very little to
most Servicemen—and not all of your re-
ceivers are listed in Rider’s,

(3) As everyone knows, it iz about time
we had fewer tubes. And if you have any
ideas. uny ideas whatsoever, requirimg iew
or different test equipment, forget it. Most
of us like to keep our test cquipment awhile,
at least until it paid for. | knew one
fellow whe i~ still paying for a tube tester
that would test 6- and 7-prong tubes, A lot
of mew tulie hnses have passed over the
counter sinee then.

(4) One manutfacturer staples @ circuit
Jiagram of the receiver to the bottom of
the cahinet. Talking his name up isn’t such
hard work.

(37 Must vou use cord driven dials? Most
of them require frequent repair— and many
of us find them a pain in the neck to fix,

(61 A huilt-in power line filter costs very
little and does a lot of good,

(71 Don't let vour sales liternture writers
wo off the deep end. You tell them your |-
tube job will get Furope —and we timl it
hard for them to et strang locals, We
don't ask you to talk your product down.
Just have a heart Tar those of us who
aust meet the customer twho is often
bigger than we arel faee to face.

(%) Let's quit making a 10-tube receiver
out of a a-tube receiver by the simple
process of adding 5 ballast tubes. Tt is also
very embarru~sing for a receiver to play
ag well ss ever with half the tubes out.
We knnw, of coutrse. that poir don’t ake
sets like this -but some of the others o,

Let's faure ont some qweny whereby
can all wake coough to Hee in reasonable
comfort, and still give the custoned his
woney's wmth,

MISS AMERICA 1940 RECORDS

Woaedy Herman and his “Band that Plavs the
Blue=> s introducin a nuni entertainment
feature in the Lee-Torrace room of the Mo N
Yorker., The recorder having been sct up, micrn-
phones are m-seal to the graests ot their tah
inmviting v ~ing or otherwise necompny the
orche-tra o hamoe-recording  blank,  Visitors
aaking tne-e¢ reconls then have them nutographe |
il mailed to fricnds or relatives. Photo illus.
trates Framooes Burke, **Miss America 19407 re-
eeiving ohe of the "RecurDise” home-recording
Wlanks (furni<hed by the ReeorDise Corpo from
Maestro Woady Herma
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: MODEL 1280 SET-TESTER

A complete testing labo-
vatory «ll in one unt/
Tests «ll twbes, read
AC. volts, D.C. volf
A.C. eurrent, 1C, cvr-
rent, High Resistaned,
Low Resistance. High
Capacity, Low Cdpue-
ity, Decibels,  Inducts
uee, and Weatts,

* Instantanecus snap
switches reduce ac-
tual testing lime ta
abxolute minimum,
Spare wsorket, and
filament voltaxesx
up  to 117 valts
make the Muadrl
1280 proof ngainst
vhsolercence.
I.atest dexign
N’ Arsahval
meter.
Comex  housed  in
attractive, leather-
ette ravered carry-
ingr case,
Sloping panel for
rapid, precire serv-
icing.
* Warks on 90-125
volts 60 exveles ALC.

.

T
typDe

»

»

The primary funetion of an in-t - nr-e, to make measarements aecusately and
W designing "est equipiment thought, Howev we al-o apprecirte the
mportant puart the appearance wnt plays in the impression a ~ervicenmn makes
i hi~ eustomers, especially al We have, therefore, pmid specianl attention to the
outward de-ign of all of i ! ni~. I'or instance the pancel of this Model 1230
ule of aluminum and «t lieally noew process. which cesnlts in benutiful,
ntide in~piri W

SPECIFICATIONS

* Pests all tubes, 1.1 to 117 solts, including Complote ALC
1, 3, &, 7, il., octals, loctals, Bantam Jr.. Ra
Peanut. single ended, floating filament. Ve - - - .
Mercury Vapor Rectifiers, the new S xe- D.C. Voltmgee: 0-1%, 0158, 0750 Volt
ries, in fact every tuhe designed to date. AC, Valtage: o130 a-15u, 0-T50 Voit

il D.C. VY o and Current

# Spare socket included wn frunt pRnel for 0 (e g . . )
any future tubes. r(” Current: o-1, @15, w=150, w50 ma.

#* Tests by the well-established emissionr \. ts n-1a, n=1540, (=750 .
methad for tuhe quality, direcily read oun % Resistones  Ran .50 ohms,  500-5

the GOOD 7 RAD scale of the meter.

« Jewel protected nean.

* Tests shurts and leakages up fn 2 meg-
ohmx in all tuhes,

# Tests leakages and shoris in all elements q
AGAINST all elements in all tuhes,

* Tests ROTH plates in rectifiers.

« Tests individual sections such as dindes, 10 te

megohni-.
High amd Lo

mid, and 05 to S0 mfd,
becibe! Ran
To to 419,

Capavi Seale=: 0005 to 1

. 5 . 4= a5,
triodes, pentodes, ete., in multi-purpose . (o oa
tubes. Inductanee: 1 to 700 Henrie-
« [.atest type valtage regulatnr. Witt~: Based 6 MW, - ¢ "
« Features n~  attractive ctebed aluminum ahm< ‘(!llbl;?.'q““gil ' .hl"";ﬂ‘;lt\\':t(.t"“. in 500
panel. o
ONLY

Madel 12580 comes complete with re<t leads, tahular charts, instructions,
and tabular data for evety hnawn type of receiving tube and many
tran-mitting tubes, Shipping weight 14 lhs,

PORTABLE COVER $1.00 ADDITIONAL

$19.92

SUPERIOR INSTRUMENTS CO.**° v vomcvi ™

Turn to Page 313 for important FREE
OFFER for Subscribers to RADIO-CRAFT

REPAIR & REWINDING |

Si4-518 BROADWAY

RADIO 0P '
GOII- SERVICE . . . by coil specialisls = “cEE'LAS?g?"nE
tF—0SC.—RF kinds. S
cnils—?nonqrvl ur";_::mrd mn“s“_:'r;u n:"n:]:.‘eg;:: RADIO UPERAT[]RS'
time and money—auick Service—quatity work—economi- LIEENCE GOTOE Containing over twalve hun-
cat—give coil data if known—coit rewinding bulletin dred and fifty acceptable
available—write. QUALITY RADIO COILS OF ALL answers to the new *'Sik
KINOS MADE TO ORDER | or (B00—=state your needs. Element’ radio operator
BARBER & HOWARD. inc. East Avenue. Westerly, R L ¢ licanse examination ques-
Radio enginvers anid coil wifrs, 'Fiogs ais egbodied_ irl'_ﬂle
= edera ommunications
Commission Study Guide.
ey e o YOU NEED THIS GUIDE
i TO PASS
L 1 YOUR EXAMINATION

Praecision Built Condensers
at 3

§3.00 Postpaid, refunded 1f not satisfactory.
Wayne Miller, Suite 200
Engineering Building
Chicago, lllinois

ur neorecl jobber or Evifa fo

DUMONT ELECTRIC CO., INC.

NEW YORK. M. Y.
PAPFER — MICA — ELECTROLYTIC
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2935

Radio Service Data Sheet

MITCHELL MFG. COMPANY “NAVIGATOR” GLOBE-RADIO

(Chassis Models TW and TWU)

5-Tube Superhet.; A.C.-D.C. Operation; Pushbutton Tuning (Mechanical System): Automatic Volume Control: Built-
Broadcast Band Range 55-1,700 ke. [174-560 meters); 1,712 ke. Police Band.

12A8GT
CONVERTER

ANTENNA
COonL LoorP

12K76T
| ¥l

in Loop Antenna;

35L66T
OUTPUT

5IN
(=Y
SPEARER

+95v.
o
260V, 2 =
(onrwoon = =
8. 3 N
& || “E E 2
, L -~ OHM.
?. - h_v '}}Eg“].\ T g
f L a. 05 i N MODEL TW
| 20000 — e MEG. SR T
| HIMS, A\OLUME V2w CONNECTED TO
- S EA CONTROL S ARE CON~
t TNOTE. VOLTAGES SHOWN 4 A
N ARE FROM =
015 TERMINAL TO BUS =~ 80
400V, HEATER \OLTAGES MAIF OpMS. 2500
AR 3 e
Aok ALTERNATING L b
. - = =
— PHONO £ 0l -
rOSEILEATOR Eg’fgwﬁl%% ME AW ’
) o g_'lylepl’l KDOV. v .f"--_L 3 —"r"l"h"r'r'l-'“—
8 o + +
x ] TS
A I'h! ._,-_.
3-.
= = — Mi-. 20
ol —a 'g;:’ 150V n.bF
| 5\\3113!50" LampP - 150w
- yoLu . SISGT
LE=456KC. = CONTROL S RECTOTR

Complete schematic diagram of the

SERVICING AND ALIGXMENT DATA

Poor tone quality and lack of sensitivity
may be due to any one or a combination of
cruses such as weak or defective tubes or
speaker, open or grounded bias resistor, by-
bass condenser, etc. Never attempt to realign
set until all other possible sources of trouble
have been first thoroughly investigated and
definitely proved not to be the cause.

NoTe: It is abaolutely necessary that an
aecurately-calibrated test oscillator with some
type of output measuring device be used when
aligning the receiver and that the procedure
be carefully followed. otherwise the receiver
will be ingenritive and the dial calibration
will be incorrect. The trimmers will be re-
ferred-to by their function as indicated on
the parts diagrem.

ALIGNMENT PROCEDURE

GENERAL DATA. The alignment of this
receiver requires the use of a test oscillator
that will cover the frequencies of 456, 600,
1.400 and 1.720 ke, and an output meter to bhe
connected across the primary or secondary of
the autput transformer. If possible, all align-
ments should be made with the volume con-
trol on maximum and the test oscillator oute
put a< low as possible to prevent the A.V.C.
from operating and giving false readings.

CORRECT ALIGNMENT PROCEDURE.
The intermedinte frequency stages should
aligned properly as the first step. After the
LF. transformers have heen properly adjusted
and peaked, the broadcast bhand ghould be
adjusted.

1.F. ALIGNMENT. With the gang con-
denser set at minimum, adjust the test oscil-
lator to 456 ke, and connect the output to the
erid of the 1st detector tuhe (12A8GT)
through a 0.06- or #,1-mf. condenser. The
ground on the test oscillator should be con-
nected to the chassis ground. Align all 3 LF.
trimmers to peak or maximum reading on the
output meter,

BROADCAST BAND ALIGNMENT., Re-
move chassis from cabinet and set it up on
the test bench taking care to have no iron

“'Navigator®

or other metal near the loop. Do not make
this set-up on a metal bench.

Connect the test oscillator to the antenna
of the set through a 200 mmf. condenser.
With the #ang condenser set at minimum
capacity, set the test oscillator at 1,720 ke.
and adjust the oscillator (or 1.720 ke. trim.
mer} on gang condenser. Next—set the text
oscillator at 1,400 ke. and tune-in the signal
on the xang econdenser. Adjust the antenna
trimmer (or 1.400 ke. trimmer) for maximum
signal. Next set the test oscillator at 600 ke.
and tune-in signal on condenscr to check
alignment of coils.

Voltages shown on the rircuit diagram are
from socket terminals to chassis base (or bus
on model TWU). In measuring voltages use
a voltmeter having a rcsistance of at least
1,000 obms/volt. Allowances should be made
for variations in line voltage.

AUTOMATIC TUNING (Mechanical System)

To make adjustments remove all 4 buttons
which pull off readily. The center buttons
should be removed first since by dehressing
the adjacent buttons with thumb and tinger
a firm grip may be secured on either center
button. The side buttons can then he easily
removed.

Loosen the screw of the desired button
and with the manual tuning knob tune to
any desired station. Hold the manual tuning
knob in position and depress the button <hafi
us far as possible. With the bhutton fully
depressed tighten up the cerew firmly.

Be sure the pushbutton knob §s held down
in position while being tightened.

After the stations are adjusted it is advis-
able to check each hutton to assure sufficient
tightening.

To assure accurate adjustment, the volume
control should be set at a moderate level and
the station tuned-in slowlvy to a point of
maximum volume and clarity.

It is not necessary to follow any particular
sequence of stations since each button ie
adiustable to any station.

With each button definitely set and sccurely
tightened to the selected stations, the tuner
is ready for operation.

Globe:Radio receiver.

PusmueuTTON
funEas

Tuming .
contro QY 8" 0sCiuaToR
i | TRmmE
A AnTEana
EnER

e .
TELEVISION AND PraOhO ——TR T €° TRIMMER
unwu‘:?“srmmncn oF casirsf (UNDERNEATH CHASSIS)

Chassis view of receiver showing locations of
tubes, major components and slignment trimmers.

The Navigator Globe-Radio sef.
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Regarding Standardized Service Charges I

By Charles R. Leutz

N the radio field, apparently some attempts are being made to

standardize charges, a practice which has proven very successful
in the autoniotive industry. It must be remembered, however, that
the automotive repair field is much older than radio and that
there was a time, not long ago. when the question of proper
charges for automobile repairs was just as much up in the air
as the matter of radio repair charges is today. 1

Today, the manufacture of automobiles is confined to a rcla-
tively small number of different corporations. The set-up covering
manufacture, merchandising and service is highly organized. The
operations are also fairly profitable. Dealers, by employing skilled
labor and using advance service equipment, arc able to offer much
superior service, and at lower prices, than a free-lance repair shop.

In radio, we have a relatively large number of different manu-
facturers, offering receivers which are essentially the same as far
as performance is concerned, but varyving widely in circuit and
mechanical designs. Accordingly, the pessibility of standardized
repair charges becomes greatly involved, A fixed charge for a
certain repair to one model may represent a small profit but the
same repair to another model may represent a decided loss. The
peneral idea of fixed charges, if they are high, may apply to a
dealer operating in a prosperous residential area, but it becomes
a very difficult proposition for a dealer having customers in
different income brackets.

Price competition need not be feared by qualified radio tech-
nicians who are also able to apply modern salesmanship, A good
knowledge of salesmanship is as essential as technical ability.

The main reason fixed charges are not profitable is due to the
fact that invariably the different customers have incomes which
vary between wide limits. Old-established and successful profes-
sional men, for example cthical doctors and lawyers, vary their
fees according to the circumstances involved. They realize a ,

hundred dollars to one man is no more than one dollar to some
other man with a much lower income. The doctor realizes that
some patients cannot possibly pay a fair price for the service
involved and also that other patients may not be able to pay
at all. The doctor also knows that the patients in the upper income
brackets are agreeable to paying above the average to equalize
matters.

The radio Serviceman can well copy the above-outlined proce-
dure. Repairs for customers in the low-income class can often be |
completed using serviceable second-hand parts and the total repair
cost confined to labor, Trade-in sets which have no ready market
can be broken up for such useful parts. Other trade-in sets can
be overhauled and seld to customers, in the low-income class,
who might otherwise be unable to buy a fair set.

Top service charges cannot be expected unless real value is
given in exchange. Wealthy men do not mind spending money
but they are the first to demand value. Accordingly it takes sales-
munship to get orders of this type and real ability to give satis-
faction. The “new” or inexperienced Serviceman without proper
equipment, cannot possibly compete for this trade.

The inevitable question always presents itself. It involves the
wesalthy customer that calls for service for some insignificant
repair, The answer centers around modern salesmanship. When
a client comes to a doctor with a broken arm. a definitely known |
difficulty, the break is fixed and the case closed. The doctor |
does not try to sell the client on the idea of a complete overhaul

just because he has a complete set of new test apparatus. How- l

ever, if the customer has a complaint, the source of which is not
immediately apparent, a thorough examination is in order,
necessary and justified.

So if the radio customer simply needs replacement of a burned-
out filter condenser, it can be taken care of efficiently and at a
reasonable cost with the expectation of repeat business.

Tlowever, if the radio trouble is complex, a complete shop |
analysis and possible complete overhaul may be in order.

Salesmanship and intelligence, at this time, are more important
than fixed prices. The technician called in to make a minor repair
has secured an entry and if well informed technieally can tact-
fully suggest improvements, useful and valuable to the customer
and involving more money than any repair job. The information
along this line given to the prospect must be presented in an
educational manner, leading the receiver owner to appreciate their
value and utility. The following possible improvements are
applicable to probably more than 507 ¢ of all receiver installa-
tions:

(1) A directional aerial or loop to eliminate part of local noise

and possible adjacent-channel interference.

(2) Installation of new tubes with more favorable noise and

amplification characteristics,

(3) Wavetraps to eliminate certain station interference, or a

Signal Booster (R.F. Ammplifier) to improve Image Ratio
and reduce interference.

{ PACKED IN ONE

(Continued on page 279)
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CONTAINER

TwO DRAWER
STEEL CABINET

Here’s a honey of a
steel utility cabinet
with the drawers par
titioned to make it
easy for storing small
parts. You'll find this
cabinet a mighty use-
ful addition to wvour
shop equipment and
best of all . . . you get
it FREE on this limited
offer. Don’t delay,
take advantage of
this deal and get your
FREE steel cabinet
Cabinet size is —
length 1114, width,
91,", depth, 5”.

GOOD FOR

NATIONAL

S7 STATE ST, NEWARK, N. ).

*SERVICING®

PoP“\ar

CONDENSER
ASSORTMENT

LIST

$14%

This fine assortment of pop-
ular type NU, condensers
will move fast, give you a
good profit and insure the
good will of your customers.
If you're already using N.U.
condensers, you'll be sure to
snap up this offer in & hurry.
If you don't know yet how
really good N.U. condens-
ers are, here's a great op-
portunity to try them! The
assortment you get on this
limited offer consists of:

3—1B8450 1—AT2015
1—1B8845 |—AT8250
1—-SC84350 1—AT1450
1—AT8I130 3—AT8430
1—ATI6IS 1—ATI645

3—T601

47802

3—T605

5—T610

27623
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*SOUND *

SOUND ENGINEERI

Free De.u'gn and ‘gc{w'.ﬂoty Service
For Radio-@tajt Subscribers

Conducted by A. C. SHANEY

This departvec it is heinyg vondocted fo, the hewr it vy RADIO-URAFT subseribers. All
design, engincering, ur thea otionl qucxtiveg relotive to .. ingtallativns. sound equip-
meit, audio qmpliticr desiga, cte, wiil be angwrrod in th is sectivt, ¢ Note: when questions
refer to circwit disyrams poblished iu post insees of techuiral literature, the vriginal,

ar o copy o e cliewit ghowld be suppliod (0 order {o fecilitate rveply.)
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L1, LOK) OHME ™ LOMF, 15v.A.C,

B ~ mevicep cocur biacan £om cinsTaL MICROPHONE ~

amplificrs are made for carbon wmicrophones.
I would like to change to erystal. Can you
supwest changes we c¢an make in this am-
plifier, using most of the present parts that
are in this unit, to give us fuir volume and
tone? Would like to incorporate a tone con-
trol in this unit also.

I am enclosing a drawing tuken from a
print we have of this amplitier, with all
the type numbers und model numbers on the
citse of one of thefe units.

Wi L,
Chicago,

REVISED AMPLIFIER CIRCUIT
ACCOMMODATES XTAL MIKE
INSTEAD OF CARBON MIKE

The Question . . .

T am very much interested in PPLA. Sys-
tems and amplitiers. We have at the present
time about 12 portable publie address BVe-
tems, with which we have had eonsiderable
trouble in trying to get good volume and
tone, They seem to how! and whistle at
the least tauch of the volume control. Fhese

PASCHKE,
1.

The Ausicor

Figure 1 illustrates the original cireuit,
which i« griven for the henetit of our readers.
Figure 2 shows the revised eireuit,

It will be noted that essentially, an addi-
tional 57 pentoele stape was added to pro-
vide the inereased gain required for ae-
commodating a crystul microphone. While
the 57 is not the ideal tube for this par-
ticular upplication, it is recommended only
because a 6-volt winding is not available.
It would have been better to use a metal
tuhe in its place, such as the 88J7. The use
of a 37 (pentode) in the 1st stage necessi-
tutes careful shiclding to aveid hum pick-
up. It will alse be noted that the only -
changes involved are the wddition of one
additional stage plus a slight revision of
the existing 57 stuge. A tone control (of
the hiygh-frequency attenuating type) has
been added in the grid cireuit of the 3¢
driver. The carbon-mike volume control,
RI1, has been removed, together with the
double-butten carbon-mike transformer TI1.
Precaution should be exercised in wiring
the 1st stage, so uas to avoid undue hum
pick-up,

The feedback trouble that you are ex-
periencing thowl and whistle when volume
control is turned up) is no reflection on
the construction and design of the amplifier,
It undoubtedly is caused by operating the
microphone too close to the speaker. This
condition would prubably be present with
any other amplifier, unless of ecourse, the
particular model you now have is peaked
at or near the frequency of feedback. The
chances are thut the revised amplifier cir-
cuit, with & more sensitive crystal micro-
phoene, will aggravate this condition of feed-
hack, unless suitable precautions are taken
to adequately separate the microphone from
the loudspeaker.

2A3 AND 53 AMPLIFIER
The Question . .

This section of yours in Radie-Craft is
one of the lest over pluced in any radio

8 asTiw P 1 wnt

ot L
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x
— L
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I believe it's one of the most
possibly  be

magazine!
helpful sections that could
thought of, or put into use,

And now for a little circuit: We would
like to get x circuit using a couple of 53s,
P.-P. output. and a 53 driver without using
« driver traunsformer, if possible, The bal-
ance of the circuit is something similar to

the 2.5-V. filament circuit in Fig. 2 of your |

No. 3 article in the March issue for 1940.

We wish all the gain possible and about
15 watts output. If you have such a circuit
that would fill our requircments, even

though it must be altered somewhat from |

the line-up mentioned. we surely would ap-
preciate the same. Even a couple of 2A3s
might work best in the output. You know
best! That's why we are asking you.
Please give the complete circuit diagram.
B. B. BARTHOLOMEW,
The DBartholomew Sacred Harmonies
of Broadcasting Stution KFKA,
Cullege DPlace, Wash.

The Answer . ..

A circuit diagram of the type amplifier
vou desire is given in Fig. 3. Although this
particular amplifier employs 6A6s in the
output stage, these can easily he changed
to 53s as the latter are the 2'2-volt proto-
type of the former.

Inasmuch as the output stage is operat-
ing in class B a driving transformer should
be used. For best results the type 42 (or the
21, -volt, type 2A5) should be employed
#s a triode driver. The circuit ahead of the
triode—which is composed of & 6A6 elec-
tronic ntixer and 6C6 high-gain preamplifier
—imay be altered to fit any particular re-
quirements you have in mind. For example.
the front end of Fig. 2 of Sound Engineer-
ing No. 3 (see March, 1940, issue, page 531)
may be used to replace the preamplifier and
voltage amplifier section of Fig. 3.

As I do not know just what yvou intend
to use this amplifier for, it is difficult for
me to recommend either a 2A3 or 53 type
of output stage. A 6A3 amplifier circuit
is illustrated in Fig. 1. If 2A3s are desired,
it will be necessary to change the other
tubes for their corresponding 2'4-volt type
(6C6 to 57, 6A6 to 53); or if the output
tubes are to be changed only, then an addi-
tional 2%-volt winding will be required on
the power transformer. In this latter c¢ir-
cuit, the preamplifier and voltage amplifier
stages may be altered to fit any desired
requirement.

REGARDING STANDARDIZED
SERVICE CHARGES

tContinued from page 277)

(1) Replace carbon resistors, which vary
in resistance in operation. with met-
allized resistors of constant value.

Replace all paper and electrolytic
condensers of low rating with new

(3)

high-grade units of higher safety
factor or rating,
(6) Install improved “iron-core” R.F..

antenna and oscillator coils for im-
proved gain and more uniform re-
sponse over their range.

Replace the I.F. transformer units
with  improved “band-expanding”
types to permit better over-all audio
response. This change also provides

7

—

a control of selectivity vs. fidelity. |

depending upon the receiving condi-
tions encountered.

Simplify record playing by installing
a phonograph oscillator.

®)
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R4 AERODYNAMIC
“MIKE”

Priced right
for even the lowest
cost job!

a
}!;u""".i-'
e
e

RCA Junior Velocity
Microphone
MI-4036G.

velocity, lapel,
bi-directional,

RCA Pressure
Microphone
M1.40484A,

THEe rcA Aerodynamic
Microphone is typical of the
world's most complete line of
“mikes"! It's tops in quality.low
in cost. Has proved its value
through splendid performance
under the most ditficult condi-
tions. In the air. on the ground
—even in a diver's helmer under
water, the quality is outstanding.

No martter what kind of in-
stallation you make you have
satisfied customers when you use
RCA microphones. Pressure.

—all types are available, for use
outdoors or in.
-the prices are right.

- X .
RCA Aerodynamic Mi-
crophone...MI-6226D
(low impedance)
M1-6228B (high
impedance)-

RCA Uni-Directional
Microphone MI-4043,
RCA 3. Way
Microphone MI-4044,

uni-directional,
non-directional

And remember RCA Velocity

Microphone
MIi-4027B,

RCA Mig. Co., Inc., Camden, M. J. = & Service of Redie Corparation of Amerios

Any sound system sounds better, equigped wjt!!_RCA Radio Tubes_

NOW! Get your copy of the NEW book—
AUTOMOBILE RADIO—Principles and Practice—See Page 308

Lengthy or continuous recordings now possible with newly
patented “FILMGRAPH", Over 13 hours of indexed voice,
radio, code, telephons recording on a single 500 ft, reel of
fitm costing $3.00 and up. No other expense. INSTAN.-
TANEQCUS and PERMANENT play-back. Can easily be
synchronized with Motion pictures. Bulletins free.

MILES REPRODUCER CO., INC. Dept. RCB,
812 Broadway. New York City
University offers
i complete M
High 1fawer

tHgh Eficlency—
Non-Resonant
Mediom 1rlee
Loudspeakers

(9) Replace phonograph pickup head catnciteR ont &)
with a modern unit. unnsnsnv
(10) Install one or more extra loud- LABORATORIES
speakers. e Sy
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Outstanding quality and
ance at prices that help you
competition,

WRITE FOR FREE

JOHN MECK INDUS
1313 W. Randolph St.




Front (left) and rear views of the Direct.Coupled Recoerding and Playback Amplifier. Ali the equipment in the front view is identified,
to right, as follows: The pushbuttons at left of meter are marked PI, P‘Z

PANDER and SUPPRESSOR switches. Next
pilot light and, below, STANDBY switch. Controls:

pilot light and, below, MASTER on-off switch. The

4 controls that read THRESHOLD, SUPPRE!

and OFF; at righf OFF

for cowstant mupiitade equalization.

-30 and 40,
SOR, TIMING and AUXILIARY H.F.
PHONO, RADIO, LOW PASS, MEDIUM PASS, HIGH PASS and AUXILIARY L.F. Extreme right, MASTER
Auxilisry Controls are for cunatant relocity equalization:

_ e e
pT -SPEAKER PHONO RADIO!
JACK

SOCKET JACK

reading from left
Immediately below the meter are the EX-
STANDBY

Extreme lower-left,

the Low, Medium and High Pass controls are

RECORDING-PLAYBACK AMPLIFIER

Has Direct-Coupled Output Circuit and Equalized 30-W att Ovutput

A sewi-technicol discussion of an amplifier speeifically desigued to fill th

reqitirements for the high-fidelity recording and playback field. 4 woeel

featirc inelides 2 indepeiident equalizer cireuits for both constant-veloeity
recording and constunt-emplitude recording.

ITE requirements involved in the design
Tof a semi-professienal high-fidelity Re-

cording and Playback Amplifier offer a

distinet challenge to the designing en-
gineer, for here it is neceszary to carefully
balance performance apainst cost. If these
considerations are not kept in mind during
the design, the cost may =onr, or the per-
formance may be inadequate for universal
application,

It wax theretore decided to develop a
medium-priced amplifier capable of provid-
ing more than sufficdient lexibility of opera-
tion required to cover all unusnal recording
applications. The desivable features in a2
truly flexible amplifier of this type should
include at least the following:

Variable Equalizer for Constant-Veloeity

Recording

Vivieble Equalizer for Constant-Ampli-

tude Recovding

Variable Push-Pull Expainder

Variable Expander Delay

Variable Time-Delay Control

Non- Frequency - Diseriminating

Ruppressor

Fecedback Push-1tull Output Amptitier (20

to 20,600 eycles, +1 dh.)

Low Hum and Neise Level (=30 V.17)

Adequate Reserve Power 130 watts)

Correct Level Tndicator Meter

Output-Stape Plate Current Meter

Neriteh

FEATURES—AND WHY

Variuble Egnalizer jor Constaut-Veloeity
Recording.— -In cunstant-velocity vecording,
the amplitude of the recorded signal varies
inversely with frequeney. That is, higher
frequencies have a lower amplitude swing.
This condition is hrought about by main-

2680

A. C. SHANEY

titinings a constant velocity of the cutting
teedle, 1t is obvious, therefore, that when
the number of oscillatory metions are in-
creased, the amplitude must be decreased
s0 that a econstant distance is covered by
the cutting needle within a given time.

This arrangement, however, is usually
restricted at the lower frequencies tbelow
450 eyeles. which is known as the “cross-
over frequeney™), «o as to avoid overeutting
within low-frequency ranges. As most mag-
tetie pickups twhich is the type commonly
emploved for constant-veloeity recording)
have existing frequency response deficiencies
which vary directly or inversely with fre-
quency. it ix advisable to cinploy a type of
equalizer which will most rapidly compen-
snte for such deficiencies. (%)

Vi Jable Kygualizer for Congtant-Anipli-
tude Lecording.——In coustant-amplitude re-
cording, the veloeity of the cutting needle
i= direetly proportional to the recorded
signal. Under these conditions, the ampli-
tudes of all frequencies are rvecovded of
cquitl magnitude,

Where cqualization is desired for normal
deficiencies in the recording head, recording
Blutil, or associated cquipment, it is desir-
uble to cquulize with a constant-amplitude
cqualizer whieh is nothing more than the
“audio  spectrum equalizer”  familinr  to
Radio-Craft readers.(¥) This type of equal-
izer accentuates or attenuates a given fre-
queney band, equally.

Variable Time Delay—1In automatic vol-
unie  expanszion (AN ED) and  automatic
volume control (A,V.C,), the attack and re-
of envalizer has becn completely described
in the NovempPir. 1u39. lwsue of Radio-Craft, pg. ay.

tHAuin Speeteum Control was deseribed i the De-
coober, 1939, je.ue of Radio-Craft, pe. 42,

CIThis tam

RADIO-CRAFT

lease time, or time controly, of these cireuits
are of ¢ritical importance in order to avoid
iletrimental effects,

For e¢xample, in voice recording, it is
imperative that the attuck time be reduced
s0 as tu prevent clipping of initial syllables.
For muxic, fast or slow selections may re-
quire individual adjustments for ideal re-
sults. Recordings that have both luw oad
rapid tempos should have the timing control
~ct for some arbitrary average,

Noi - Frequency - Diseriminating Serateh
Nuppressor.—The  serotvh  guppresser is
highly desirable in order to effectively re-
duce background recording noise. The eir-
enit  employed  decreases  scratch by 10
b *#%)

Feedback Push-Pull Oatput Amplifier—
The uxe of a balanced type of feedback pro-
vides for looping the output transformer,
push-pull driver, and push-pull output stage.
This feedback eirewit, plus a generously-
designed output transfurmer, provides for
a flat frequeney response from 20 to 20,000
cyeles =1 db., which ¢xeeeds the most strin-
went requirements of professional recording
cquipment. This type of u circuit also in-
sures luw hum, noise and distortion levels

Adequate Reserve Power~—Although the
amplifier is rated at 30 watts, it shouls.
noermally be used as a 20-watt unit at which
level it produces less than 1.2°% total dis-
tortion, At recording levels up to = 30 V.U,
its distortion is practically unmeasurable!

Corcect Level  Indicator Meter~—This
meter is of the new V.U, type designed in
accordance with specifications set up by
N.B.C., Bell Labs., und C.B.S,

**¥The eperating principles Involied were completely
deeeribed fn the July, T899, Issue of RadiosCraft.

NOVYEMBER, 1940
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L Howgpb

HOWARD'S revolutionary direct factory conver

sion set-up enables you to own at all times the Th e wo r’d S F, nes fl

finest receiving equipment—without risk of obso-

. A that
lescence loss or unfavorable trade-in deals. It is : e 1 tubd
the most {lexible and all-in-your-favor purchase in every tespect. Buih‘;o xlt;:

< the -

plan in existence. If you want the finest receiving d sel
equipment your money can buy—with the advan- '
tages of adding to your investment at any time
you desire—the HOWARD Progressive Series
Plan provides the answer.

You can start the HOWARD Progressive Series
Plan with basic Model 435 for a protected invest-
ment of only $29.95. Model 436. ...339.95. Model
437....554.50. The total cost for the entire Ideal
Receiving Layout pictured above....$138.35. For
complete details see your local amateur distributor
or write the factory direct.

(Export and Pacific Coast Pricas Slightly Higher)

See the Howard Progressive
: Al MODEL “490" —With Crystal $
Series Models at Your Distributors! e ]49?2

Filter and Separate 10" Speaker

HOWARD RADIO COMPANY

1731-35 Belmont Ave., Chicage, Ill. Cable Address: HOWARDCO., U.5. A,
dmericas Oldeat Radio Af:nué’cﬂtut:t

RADIO-CRAFT for NOVEMBER, 19490 281



¢SOUND-

HIGH PASS HP .,
s

ONG PASSAPvE T T T s e
e s g
JALR | —

[ e e

[

i
z m“}_".
Sy
rrj;
' z
~E g
Fi

g’? 85 28000
A A

4 T
- ) Lo |
o2 | oWias

1 9 ’
ur s _‘I Sée.
8. | G. HIGH
M DL (EACH 'T- ] €L 70k
i ;:EG [ IJAI.IZO!: = :_:." Al
| = o gprpppil | o=
| E v, P o
F | 1 DuA
O g
e L1 4 = -
+ Thoco 1%
X Z0l-  OHMS i-
- = MEG  (EACH)
= o3
hE MR Q0 i
1 |[__.,.,.,,. 5 :
| 05-MF‘1 G 4 _+
, waee 1 [/
0.5-
S00 MEG,
EXPANDER MMFE
10000 CLwTon “&0‘950 equaLTzon

AC -
SWITCH

MASTER vy

=]
4
|
[

<

T =] | = | oc AC,
I Akagw ——
:%F = m"‘, f RECTIFIER
K o— i cH + ‘10000 p—___ -
e .u]xz\_’o:‘:a — MY (391
— | 0 | [
il b o v |
Fuse é et = z
ks Sle -/ III-
115V, b1 = - IOME 0mF
Ac _t ﬁ i stanp.m ] (EACH]  (EACH)

METER
ILLUMINATION
PiLoT
7.

i

Il ~ BASIC DETAILS OF METER

OR&e T8

SMITCHING ARRANGEMENT ~

Complete schematic diagram of the 30-W. Direct-Coupled Recording and Playback Amplifier.

It is equipped with a variable illuminating
control so that the intensity can be adjusted
for any given set of conditions without
undue eye-strain when a program must be
constantly and accurately monitored. In
order to insure against output tube unbal-
&nce, a switching arrangement is employed
whereby the meter is switched into the
plate circuits of each of the output tubes
for plate current balancing adjustments.
The switching circuit is arranged so that
the meter cannot be damaged when push-
buttons are indiscrimninately operated.

ELECTRICAL CIRCUITS

A 6SC7 dual triode tube is employed for
the phono and radio input. Electronic mix-
ing is most easily accomplished in the man-
ner indicated in the circuit diagram. For
microphone work, an additional stage should
he added. This may be a conventional §SJ7.
This tube should preferably have D.C.
applied to its heater (use 12SJ7) which
may be obtained from the common return
of the high-voltage winding.

The components employed for the audio
spectrum circuit follow conventional design.
The audio spectrum is split up into the fol-
lowing 8 bands: (1) 20 to 200: (2) 200 to
2,000; and (3) 2,000 to 20,000 eycles, The
audio spectrum switch enahles the inclu-
sion or exclusion of this portion of the cir-
cuit, Electronic mixing of the audio spec-
trum signals is accomplished through the
following two 6SCT7 tubes which are in turn
coupled to a 6SF5 degenecrative inverter.
The output of the inverter in turn couples
into a pair of 6SK7s which are used for
expansion in conjunction with two GSC7
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tubes, one of which is used as a push-pull
expanding amplifier and the other as a full-
wave expander rectifier.

The direct-coupled portion of the ampli-
fier follows conventional design which has
been described in past issues of Radio-Craft.

For «implicity of circuit arrangements
the values and the circuit of the complete
V.U. meter have been omitted. The attenu-
ator employed in the V.U. meter is of the
“T” type. Resistors R1 and R2 represent
“T” attenuators to provide any degree of
attenuation desired. Resistor Rx is a shunt
across the meter for changing the basic
movement to read the high plate currents
of the vutput stage, Resistor Rx1 is a series
resistor of approx. 3.600 ohms and RA is
a variable 500-ohm adjustment for absolute
calibration of the V.U. meter.

The power supply is composed of 2 in-
dividual supplies. A 5U4G supplies bias
voltage for the preamplifier, voltage ampli-
fier and driver amplifier, while the 5V4G
supplies voltage for the output stage. This
latter voltage is added to the bias voltage
in order to attain the high voltages re-
quired in the direct-coupled portion of the
circuit. A standby pilot. in series with the
plate supply of the output stage, insures
against damaged output tubes should one
of the driver tubes be thoughtlessly removed
during operation. The power supply Is built
on a separate chassis to minimize inductive
hum pick-up between the power transformer
and the audio spectrum circuits.

Although this amplifier has been con-
structed for rack panel mount (its front
panel measures 142 x 19 ins.) it may be
built in any standard cabinet for semi-
professional use or home use.

RADIO-CRAFT

RECORDING EQUALIZING TECHNIQUE

As there are a number of variable factors
which tend to prevent the attainment of
perfection in recording work, it is desirable
to have a suitable number of compensating
circuits to offset as many detrimental con-
ditions as possible. If we assume that the
amplifier itself will not introduce any fre-
quency discrimination, we have the follow-
ing additional elements to consider:

(1) Microphone—its type, response, and
placement.

(2) Cutting Head—its type and asso-
ciated driving mechanism.

(3) The Recording Material—its type
(degree of hardness) and its surface cut-
ting speed.

As an infinite variety of response wvari-
ables may be introduced by the 3 elements
mentioned it is naturally desirable to locate
and classify major frequency discrepancies
within the recording system. This task is
comparatively simple when modern labora-
tory facilities are available. For the record-
ing enthusiast, however, who has limited
facilities, the relative quality of the fin-
ished record may easily be checked against
its original sound source, and noticcable
discrepancies can easily be detected by
trained listeners.

If the recorded signal can not be easily
differentiated from the original signal, it
is safe to assume that no noticeable dis-
crimination occurs within the entire repro-
ducing system. If noticeable discrimination
is present, various “shades” of equalization
(utilizing either the constant-velocity or the

for NOVEMBER, 1940



constant-amplitude equalizers, or both)
should readily corvect any noticeable dis-
erepancies. It should be borne in mind that
a constant-amplitude cutting head may re-
quire constant-velocity equalization, be-
cause the frequency losses encountered in
cutting a soft material will vary propor-
tionately with frequency. When a crystal
cutter is cutting high frequencies in a rela-
tively soft material, all of the material is
not cut away. A good portion of the needle
displacement ma)y simply be pushing the
material from side to side. This “pushed”
material nearly completely returns to its
original form because of its resilient nature.
This phenomenon, in itself, introduces an
appreciable high-frequency loss. Under
these conditions the constant-velocity equal-
izer should be placed into the circuit so as
to provide a gradual high-frequency boost.
A greater degree of equalization will be re-
quired, as the needle approaches the center
of the record, because of the decreased sur-
face record speed. For 33 1/3 r.pan. record-
ing a similar type of equalizer is required
in order to maintain good high-frequency
response. The degree of equalization should,
of course, be gradually increased as the
cutting mechanism approaches the center
of the record.

Automatic electronic equalizer eircuits
may be incorporated into this amplifier so
as to provide for automatic equalization
once the exact losses have been established
in some standard recording material.

Thia article has been prepared from data
supplied by courtesy of Amplificr Company
of America.

| —————

RADIO SHORTS

Berlin.—Factories have completed the
change-over for the manufacture of army
radio equipment on a mass production basix,
the American Commercial Attaché to Berlin
reports. Midget sets are being made in
quantity for Germans repatriated from the
East.

Denmark.—The American Commercial
Attaché at Copenhagen reports the inven-
tion of a “living ear” automatic microphone
said to be a “revolutionary innovation in
the recording and reproduction of sound.”
System is applicable to radio sets and elec-
tric phonographs.

London—The Monitoring Service in oper-
ation in England (illustrated and described
in & past issue of Radio-Craft), which 24
hours of the day receives and analyzes
some 500,000 words from broadcast stations
in all parts of the world, has added dual
services that will speed the delivery
interception summaries to Government de-
partments. These services, Intelligence and
News, pass information to Govt. depts. by
phone; and answer inqniries from these
depts.

A bill, with a life of 2 years, pussed by
Congress recently givea Army and Nary
representatives authority, heretofore only
available with the /nited States ut war, to
examine applicatiors pending in the Patent
Office. Declared within the jurisdiction ef
a “secrecy order,” any patent application
then could be withheld from the public ax «
war defense nrecrure; and any subgeqeent
premature disclogures of the application by
the inventor would vender him liable to hav-
ing his patent application held “abandoned,”
which would prevent hig ever again getting
o patent in America. Advantdges to the
patentee however also acerue from the new
arrangement,

SERVICEMEN

Keep posted on F.M. Read the featurc articles
on this subject in December Radio-(raff,

RADIO-CRAFT
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Advanced design in combination §
mohile cquipment results in low
level, high overload capacity.
amplifier.

Hear

SELL MOBILE

TO THE POLITICOS
this year . . ..

volt-110  volt
hum and noise

this

MR. JOHN ERWOOD
I*resident

says “Model 1420-M mobile nys-

tem-—designed by the originator

of mobile equipment has plenty

of power with ample reserve

capacity.”
The Sound Engineers’ biggest problem
is stressed in al Erwood designs. Each
item has been designed to insure wound
satisfaction under various acoustic con-
ditions and wide variations in Dower
supply.
Write for wour free copy of wewe cata-
log hot off the press.
Re sure to enter the ERWOOD Slogan
Contest, $350 in merchandise. Write for
free information.

new

Erwood SOUND EQUIPMENT CO.

222 W. HURON ST.

CHICAGO, ILL.

[ |
Who Makes this

FMand AM AMPLIFIER

FREQUENCY RANGE: 13-30,000 c.p.s. 2 db
MUSICAL RANGE: 11 Octaves

OYNAMIC RANGE: 80 db

POWER RANGE: 0.003 to 30,000 Milliwatts

This new amplifier was specifically de-
signed for frequency modulation tuners,
standard amplitude modulation receiv-
ers and absolute fidelity phono repro-
ducers. Actually has a greater frequency
range than FM transmitters. 1t is an out-
standing contribution to the amplifier
art and will be vastly apprecnaied by
fastidious listeners, musicians, and tech-
nicians.

Guaranteed for FIVE YEARS

AMPLIFIER €O. OF AMERICA

17 West 20th St., New York, N. Y.

Write for literature describink this
unstsual FM-AM Amplifier

l

i An indlspensible part of all portable
| 1 round equipment . . sports, call syn
sm, lnmumnuru
Clear.
v pol.

a
switches,
carbon, stals, .
pedancea. At your deplel or jobber.

UNIVERSAL MICROPHONE CO. LTD.

fngfewood. Calif.. U, S. A.

— 3 HANDI-MIKES |

The NEW
DOENUT Horn

L~ Provides

Wider
" Angle
Coverage

Model
DX8BX

e / L... 336'“

I'ICC

15 Watts

Spreads high frequencies over a
wide angle.

Weatherproof.

Wide frequency range.

No metallic sound.

High conversion ratio

Low feed-back ratio

Sturdy steel construction
Wwrite for complete deinils

WRIGHT-D:COSTER, inc.

225( University Ave., 8t, Paul. Minn,
Export Dept.: M, Simons & Son Co., New York
Cable Address: *‘Simontrice’’

Canadian Repressntatives:

Wm. F. Kelty Co.. 1207 Bay St., Toronto. Ontario
Taylor & Pearson, Ltd.. Edmonton. Afberta
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NEW 2-WAY DYNAMIC PHONO PICKUP

A compuiatively reeent addition to the sound-on-dise ficld is the Western Electric
type 94 permancat-magnet dynamie phono pickup achich without any structural
changes wil reproduce with cqual facility either vertical- or lateral-cut records. The
respouse of this pickup is “cssentially flat” to about 10,000 cycles! Its preeision

construction is here briefly analyzed.

UNIVERSAL-PURPOSE phonograph
A pickup which plays both the so-called

“vertical cut™ and “lateral cut” records

with a performance said to excel the
best  siugle-purpose  pickup  commercially
available has been introduced by the West-
crn Electric Company.

At the flip of a switch, the new pickup
may be converted for either type of cut.”
This convenience simplifics operation and
maintenance. It also eliminates all chance
of selecting an incorrect pickup when shift-
ing to records of different types hecause the
transfer can be made without lifting the

Here an operator is shown using the new %A pickup
es a part of the 1300A sound-on-disc equipment.
The pickup by exerting a pressure on the record of
oniy about 30 qrams {0.9-0z., approx.), minimizes
record wear and stylus noise. The diamond stylus
has practically unlimited life, The output rating
{eaualized) is about —70 db.

UPPER POLE MADE wiTw

TWO LUGS TMAT FiT INTO

HOLE IN LOWER POLE TO " _
FDEM AMAGNETIC o~ T
A8 Gap = = .,

STEEL SPRING
COIL SUPPORT

" LOWER BOLE
PIERCED TO aDwmiT
COW ASSErBLY & STYLUS

5 S e

FLAT SPRINDG (STEEL) 1 FLAT 5PminG (STEEL)
SUPPORTS COIL ASSEM. || SuPpdRTS COIL ASSEM.,
L TWISTS UNDER TORSION | AFLEXES UPL DOWN
WHEN PLAYING WHEHN PLAYING
HORIZONTALLY VERTICALLY

n |
LN
| e

eusnc/,r-‘E
Disc B o

STYLUS STYLUS
~LATERAL | — VERTICAL
n AcTion~  |rom ACTION ~

A.—The magnefic system in closeup. B.—Lateral
Action. When the stylus moves laterally the coils
alternately move up and down the magnetic poles.
The coils are connected in series aiding. C.—Ver-
fical Action. When the stylus moves vertically the
coils move up and down simultancously, One coil
is now reversed so they still act in series aiding,
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stylus of the pickup from its groove in the
record. It also results in obvious econoniies
in equipment costs.

FREQUENCY RESPONSE

The 9A pickup, as the new instrument is
known, is built to exceedingly close toler-
ances. It is rectangular in shape, somewhat
smaller than a safety-match box (see photo
at lower right). It is finished in satin alumi-
num and fitted with plug-in terminals. When
not in use, a protecting guard is snapped
over its diamond stylus. The diamoud stylus
excrts a pressure of but 30 grams. This
feather-light touch prolongs materially the
useful life of records.

The responsc of the 9A is cssentially flat
up to nearly 10,000 eycles for both types of
recording. Most lateral-cut records are made
at a slightly higher level than those recorded
hy the vertical method. Bell Tclephone Lab-
oratories, therefore, designed the 9A pickup
with increased sensitivity for vertical re-
cordings and thus made the output volume
of the instrument approximately the same
for both types.

Two main assemblies, a self-contained
vibrating system and a permanent magnetic
cireuit, comprise the internal mechanism.

VIBRATING SYSTEM

The vibruting system of the 0A differs
hasically from conventional dynamic pick-
ups in that it employs 2 adjacent voltage-
generating coils instead of 1.

These coils are mounted on a common
framework ef duralumin and vibrate axially
in a radial magnetic field. Supporting this
structure and mounted midway between the
2 coils, is a flat, triangular-shaped spring
thut can flex up or down and twist axially
hut cannot flex sideways hecause of its wide
cross-section. Recorded sound vibrations, in
the form of undulations in the record groove,
impart motion to the coil structure through
a thin duralumin tube. This tube, which ex-
tends downward from the midpoint of the

coil structure, carries the stylus at its lower
end.

During the reproduction of vertical-cut
records, the rise and fall of the tube carries
both coils up and down simultaneously with
it. Lateral-cut records, on the other hand,
swing the tube sideways like a pendulun,
Consequently the coils continue to move up
and down; but with latera! records they
travel in opposite directions, or aiternately,
after the fashion of a see-saw. Hence, by
switching the electrical connections of the
coils (series aiding or series opposing de-
pending upon the “cut” of the disc), the
pickup becomes bi-functional,

MAGNETIC CIRCUIT

The magnetic ecircuit consists of a rectan-
gular bar of magnetic alloy to which are
riveted 2 soft-iron, “U”-shaped yokes, one
of which carries the center pole-piece. The
2 vokes are secured directly to the outside
pole plate which serves as a mounting for
the vibrating system.

Since good studio practice calls for the
introduction of varying amounts of equal-
ization during the recording process to over-
come the effects of noise originating in the
record material and other distorting factors,
an equalizer capable of introducing a series
of complementary characteristics has been
designed for wuse with the 9A pickup.
(This unit is known as the 171A Repeat Coil
and K.S. 10066 Switch,) It serves not only
as an adjustable equalizer but as a means
of matching the impedance of the reproducer
te the input of the amplifiers, These input
values may be 30, 250, 500, or 600 ohms.

The 9A pickup works into a 5-chm impe-
dance and has an output (unequalized) of
43 db. from lateral records and -40 db.
from the vertical records. Since it is a dy-
namic unit its impedance remains constant
over its useful frequency range. Use with-
out the associated equalizing equipment is
not recommended because the response would
be so nearly linear that a true image of the
recovding characteristics would result and
this is undesirable.

This phantom view of the universal phono pickup reveals its unique use of 2 balanced "speech coils."
The 4-prong terminal permits chan im%| the phase of the coils 180 degrees when shifting from vertical to
iy

lateral recordings. The view at [eft
material carrie

ows the vibrating system enlarged. The circular vane of viscous
by the stylus support damps.out unaveidable high-frequency resonances caused by

the elastic properties of the record material.
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Fig. I. The effect of a

*TELEVISION®

Realizing that “Experience is the best
teacher,” Radio-Craft is happy to be able
to present the following article. It de-
lineates the service problems that beset
English Television and shows how these
pitfalls may be aroided by those who are
developing American Television,

railyav
and hills upon television reception.

TELEVISION SERVICING PROBLEMS

PROLOGUE
WARTIME RADIO AND TELEVISION

T has now been definitely ruled that there

I is to be no resumption of the English
Television programmes (see Footnote)
which the British Broadecasting Corpora-

tion had to cease radiating at the beginning
of the war with Germany.

There is only one station available for the
London Area and therefore the transmission
would be ideal for direction finding and
would surely be used by the navigators of
enemy aircraft for directing them to our
Capital. Also, of course, there is much ac-
tivity on the television wavelengths for of-
ficial purposes and the programme radia-
tions may interfere with these transmis-
sions. And finally, it would be costly to keep
the service going not only for nionetary

Footnote -The FEnglish suelling of the author's words
has been retained. in this article, and the English techni-
cal terms ft contalns are sell-explanatory.

M. E. SOUTHALL

An Euy ish Telcvision Service Engineer

reasons but for staff considerations as many
fellows are joining the colours and others
are working on government secret rescarch
work in connection with the many uses of
the ultra-short wavelengths for war pur-
poses.

The type of radio engineer which has been
hit most severely by the cessation of tele-
vision is the television service engineer. In
most cases he has not the academic quali-
ficutions necessary for a good research job
and yet he feels that going back to ordinary
radio service work is a step very much in
the wrong direction. It is not surprising
therefore, to find that many good fellows
had a bad attack of depression which only
hard work or joining one of the Services
eliminated.

In my own case I had graduated through
the ranks of service engineers and super-
visors to be the senior and most experienced
of the television service engineers of one of

TRANSMITTER
L1

HIGH
INTERFERING
STRUCTURE

Fig. 2, The effect of high
structures upon television
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England's largest radio manufacturers. I
had been transferred to the research depart-
ment for 2 years while the first commercial
television receivers were being designed and
tested prior to line production. and when
real Cathode-Ray Tube television com-
menced {(as compared with the disc type of
system which had been running for some
time), I was put back into the Service de-
partment in charge of television instatlation
and maintenance.

The work was terribly hard as we were
ploneering and running into new troubles
every day. Transmission times were very
limited which meant waiting for them to
start in order to check the receivers ir-
respective of the time of day at which the
job was started.

Installations for royalty. press demon-
strations, exhibitions, etc., etc. all came in
the day’s work. Late nights and constant
worrying over awkward but important jobs
wore one's nerves to the very edge. Time
passed and as 1939 came in, television was
becoming more and more stabilised and we
had most of the answers to difficult installa-
tion problems. The public interest was grow-
ing; prices of receivers were falling to
every man's level and the B.B.C, pro-
gramnes were developing from the scien-
tific interest phase to real entertainment
value acceptable to all classes of the grow-
ing army of television set owners.

The R.M.A. decided that the main theme
of the annual radio exhibition at Olympia
in August was to be Television and we set
to work to put it over in a big way, but as
we worked the war clouds gathered and it
was hard to keep one's mind on the job.
Was it worth going on with? Would there
be war? Well, we all know the answer now
and there is no point in this article to go
over those unsettled early days of the war.
Television stopped dead and we television
engineers found ourselves with absolutely
nothing to do. After vears of unrelenting
strain and endeavour it is not surprising
that nerves broke down and hatved for the
war which had blighted our hopes of the
future blurred our common sense. We tried
to join up and the younger ones below 30
vears of age were able to do so but those
of us who were older just could not get in.
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Thirty is the calling-up age limit in the
radio industry; this means that for ien
over that age radio becomes a reserved oc-
cupation and the fighting scrvices eannot
iweept you ax the Ministry of Labour say
that a certain number of cxperienced men
must be kept in radio otherwise the indus-
try may break down thus throwing out of
work thousands of eperatives and similar
types of lahour. In other words we were not
wanted except in our own place in the in-
dustrinl scheme to muintain the home front.

I left the firm T was working with and
took control of the Service department of n
large West FEnd of Londen store. There
are muny of these jobs poing as the ma-
Jority of dealers cmployed young, low-
salaried service engineers and got properly
let down when these youngsters were called
up and they found themselves with in-
creased serviee work coming in hut no
~killed labour to cope with it. In fact many
sma!l radio firms have had to close down
hecause of lack of staff, Girls are being
trained us radio service engineers by some
radio manufacturers to help their dealers
hut that’s another story.

SERYICING TELEVISION RECEIVERS

Getting lack to television, heve an | back
ona radio joh with boxes of television serv-
icing and installation equiprmient and piles
of notebooks and service manuals waiting
o the war to end,

Meanwhile you fellows ncross the Atlantic
are poing ahead with television amd many
of you will bump up against the troubles
we have had when you start installing tele-
vision receivers every day seo 1 don’t sce
why I shoulidn’t open up some of those note-
books and pass on any hints and tips which
I think muay he of value to you together
with a deseription of the equipment used by
television service engineers in England,
Some of the gadgets were on show at
Olympia for the first time last August but
have never been used in the field, You may
get =ome ddeas from my notes about them
which will help you to mnake up gear for
yourselves,

FREAK RESULTS

Every service engineer and those denlers
who have the future of television at heart
should resolve not to creante a boom in a
certain district based on a report of a freak
reception, It has happened in England and,
believe me, it is the rottenest job out, to try
to et the same results from one recejver
a few hundred yards away from another
that is giving perfeet results because of
some freak phenomenon. An example will
help to tllustrate what I mean.

Figure 1 is 2 map of a country town on
the fringe of the television station’s serviee
area and badly shiclded from the station by
i range of hills. General reeeption is out
of the question but hy a strange freak of
locality the dealer's shop in the High Street
which ran through the town from the sta-
tion was within an area in which excellent
television images could Le received.

Without troubling to investipate the
*reason fur these unexpectedly poml results,
and against the advice of manufucturer's
technicians, he held demonstrations and rot
many people interested. The proprietor of
the Railway Arms near the statjon arranged
for a trial installation and the dealer was
delighted at the vesults obtained at the
tavern and the consequent publicity and,
naturally, it was not long before another
large “house™ at the other end of the town—
the Plough Inn—ordered an installatien.

Then the trouble started.

Results were hopeless. Dipoles with re-
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fiecturs were experimented with; extra-high
masts were erected; costly extra-low-logs
down Jead was tried and finally with the aid
of an  expensive, multi-stage aerinl line
amplifier fairly good images were obtained.
Even so the signal strength was hardly =uf-
ficient to maintain  synchronization and
everything had to be up to the very top
limit to keep things going. Valves had only
to drop a little in emission to give rise to a
service eall and the job was a regular
nuisance.

The veason for these contrasting results
was soon established when a colleague and
1 were sent down to thoroughly map out the
town with tiell strength measuring gear so
thut the Sales Department could deeide
whether or net to “boom” television in that
town or to advise thc dealer to frankly
admit to the public that his results were,
unfortimately, freakish und only to be
tuken as a guide to what television recep-
tion would bhe like when more transmitting

stations  were erected giving pood field
strength all over the country,
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Fig. 3. A cause of ghost images.

As will be seen from a glance at Fig, 1.
there was a deep cutting following a natu-
ral cleft in the hills to the north of the
town and this cutting, the transmitting sta-
tion and the dealer’s shop were aull in a
straight line. There was thus a narrow
“heam” or area of good signal strength run-
ning across the town from North to South
and the dealer’s shop and the Railway Arms
were in this area. The Plough Inn was
outside this freak zone hence the «ifficulty
in getting results up to the standard ob-
tained at the Railway Arms and the dealer
had a difficult time trying to collect from
the landlerd of the I’lough Inn the heavy
extra cost of the additional equipnient neces-
sury to give even the meagre results oh-
tained.

SURVEY YOUR DISTRICT!

Cine of the firgt things thet o serrice en-
yineer or dealer should do dircetly he findn
that telerizion iz likely to he a commercial
propogition in his digtrict is to by a large
seale map of the area and hang it on o wall
in his office or workshop, Then the district
should be earefully surveged by wmaking re-
ceiver texts one styeet af o time and mark-
ing wup the resulle efter unalysis on the
farge seale map,

Color code your markings something like
this: Jdraw a green line alongside streets
in which you find reception is good using
a simple dipole aerial; use an orange-
colour line on streets where installations
will probubly require a dipole with re-
flector bhecause of weak sipnals; a red line
could indicate that interference is bad and
no promise of results should he given to
prospective customers in that area until a
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careful survey had been made amid receiv-
ing tests ecarried out.

As installutions are carried out and ex-
perience gained, mark the location of the
installations on the map by drawing a small
cirele with a number inside. Neur the map
have a sheet of paper with a Key on it to
ol the colour coding and a list of the num-
herel locations with notes against them, For
exanmple:

No. 1.—Mr. Jones, Type 506 Console
Maodel, Good reception area hut retlector
necessary  hecause of “ghost” from
wasometer. High huildings near here.

No. 10.—Mr. Smith. Type 404 Table
Model. Although in normally bzd arca
results pood due to high Luilding on
which ueriai could be erected away
from interference.

Such notes are sufiicient to call to mind
the details of the installations und the nmap
becomes extremely valuable when a prospec-
tive custonter discusses the type of receiver
he wunts and asks what the installation
charpe is likely to he., A glance at the map
after petting his address enables an accu-
rate estimate to he given and enables th-
engineer helping the ralesman to take alony
with him just the cquipment required for
a home demonstratioan,

When making tests for compiling such a
map and when carrying out demonstrations
at prospects’ houses a pocket compass is
very useful. It enables a note to be made
of the apparent direction of the transmit-
ting station at any particular Jocation so
that an engincer following on to make a
permanent installation knows in what direc-
tion to mount a dipole with reflector. The
term “apparent direction” is used because
merely laying out a line on the map between
the transmitter and the recciver will not
neeessarily give the direction in which best
rignals are reeeived., There may be large
steel structures between the 2 points; or
patehes of ore-bearing earth that deflect the
waves from their normal straight path s
that they arrive at the receiving point from
quite un unexpected direction and sometimes
from 2 directions at once!

Such a state of affairs can oceur on the
roof of an office building in town surrounded
by taller steel structures. Figure 2 illus-
trates the position. The waves from the
transmitter encircle the interfering struc-
ture and arrive at the receiving dipole from
2 Jdirections. If they were both exactly in-
phase nothing unusual would be noticed but
this is scldom the case and one wave is
distorted or hus a slight lag on the other
giving rise te a blurred or double image.

This problem is tackled by using a dipole
with reflector in such a way that the re-
flector “shields™ the dipole from one wave
enabling the dipole itself to reccive the other
wave weakly but clearly. An serial boosting
amplifier may he necessary to bring the
weak signal up to a strength sufficient to
cfficiently operate the first stages of the
television receiver.

TEST ANTENNA

A type of test aerial very useful for ex-
perimenting is one shown at the Radio-
lympia Exhibition by a firm specializing in
television acrial equipment. It comprised a
strong sectional bamboo mast in three 8-
fout sections with a belt and thumb-nut on
the top section. On the bolt may be fas-
tened a cross-bar of wood on which can be
mounted as desired a single dipole or a
dipole with reflector.

The totul height of the uerial when ex-
tended is about 30 feet vet it is light enough
to be held by one man or lashed to any
convenient support such as a chimney stack,
fence, ete. In use, a dipole is put up first
and if signals are not good the reflector
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clements are added. The mast can be turned
in any direction until the best aerial signal
is received or a satisfactory compromise
reached between signal and static. If the
latter is bad, the aerial may be moved about
—still connrected to the receiver—until a
location is reached that gives minimum pick-
up of interference. When these tests have
been completed a rough sketch map of the
location is drawn and the compass hearing
of the dipole and reflector taken and noted
on the sketch. The survey is then complete
and a permanent installation may be made
from the data obtained.

It will be appreciated that people are
required for this type of test, one to manip-
ulate the aerial and the other to watch the
image on the screen of the receiver and to
give instructions to the other engineer. If

2

a table television receiver is available, or |

can be made up with a rough but sturdy
cabinet with handles for easy transporta-
tion, a long mains lead will enable the re-
ceiver to be operated fairly near to the
aerial location so that shouted instructions
will suffice. On the other hand, where the
distance between receiver and aerial is too
great for this method of cooperation other
means must be provided and one way that
the writer has found satisfactory is to use
a cheap 2-way telephone set running from
a drycell. The communication lead may be
temporarily tied at intervals to the screened
aerial cable as both leads follow the same
route and will have no electrical effect upon
each other.

The engineer managing the aerial can
wear headphones so that both his hands are
free as he needs to speak back to his col-
league only on comparatively rare occasions.
For this purpose a hand-mike will suffice and
can be strapped to the mast mouth high.

For sales demonstrations at customers’
homes in districts which, from information
supplied by the map, should be free from
serious interference and in a good field
strength area, a more simple dipole aerial
may be employed. One sold in England com-
prises a dipole of aluminumn in 2 sections
cach half the length of a normal dipole.
These sections screw into sockets on a
wooden cross-bar which is used as a winder
to accommodate about 100 ft. of screened
fead-in cable when not in use.

On the end of one section is a large, in-
sulated hook which allows the whole aerial
to be hung from a gutter, coping, tree
branch, etc., during the demonstration. This
device is one which should certainly find a
place in every television service engineer’s
kit. See Fig. 4.

Another instance of the use of test aerial
is shown in Fig., 3 where 2 waves are re-
ceived at the receiving point. The reflected
wave takes a slightly longer path than the
direct wave and therefore arrives later at
the receiver and the video signal affects the
scanning line a little behind the signal
caused by the direct wave. The result is a
“ghost” or second image on the screen.

The reflected wave is generally much
weaker than the direct wave and a direc-
tional aerial can be positioned to pick up
only the wanted wave. An efficient dipole
with reflector is good enough for most jobs
although special aerial arrays must be used
in bad cases. The portable mast and aerial
enables the correct direction of the dipole
and reflector to be quickly determined and
even if a suspended wire type of directional
aerial has to be eventually experimented
with, the mast itself, without the dipole and
reflector elements, forms a useful support
for the high end of the aerial wire during
the preliminary investigations.

By the way, 1 or 2 of these lightweight
masts are very useful for ordinary radio
work where interference problems have to
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MODEL

432

Pocket Size
Individual
Ohm Scale

TROUBLE

Here is the lowest priced *legitimate”
tester on the market. Multi scale D'Arson-
val meter 0,1 mil accurate within 2.
Individual low ohm scale ns on expensive
instruments. DC volts 0-5/0-50/0-500/0-1000
at 1000 chm per volt sensitivity. DC mil-
liamperes 0-1/0-10. Ohms 0-500/0-50,000/0-

500,000. Self-contained batteries $ 95
5 g

for all ohmmeter ranges.

Net

: 25 instruments
| in one!
Convenient selector
switch operation

| $g.95

Net ..

DC  voltmeter ©/5/50/250,500/2500; BDC milliammeter
0/1/10/100/1000; ©OC ammeter ©0/10: AC voltmeter
0/10/100/500/1000; 3 range ohmmeter 0/100/100,000/1 Me9.;

Meter sensitivity | Milliampere or 1000 ohms per volt.

3 inch square D’ Arsonval meter accurate within 277,
The equivalent of 25 different complete instruments.

MODEL

309SC

Tests all new
miniature tubes

Capable of even finer performance than RCP's
famous former signal gemerator. Has all latest
Improvements in circuit and mechanical design.
Extremely wido all wave coverage continuously
variable from 95 Kilocyeles to 100 Medacycles.

Tests all tubes—new min Output modulated at will. 30° modulation at
iature, regular receiving. 400 cycles, sine wave from self-contained inde-
ballast, and tubes with pendent 400 cycle cireuit. Attenua-
flaments up to full line tion in approximate microvolt clIi-$ 95
voltage. Indicates noisy bration by means of five step ladder
tubes that would other. attenuator. Net ..................

wise test gyood. Het inter-
element short and leakage
test between all individual
elements. Spare socket pro-
vision for future tubes
with new base arrange-
ments. (ndividual fests of
each section of full wave
rectifiers, duo dlodes and
| i) multi-purpose tubes.
High sensitivity necn in-
dication. Accurate calibra-
tion. Continuwously variable adjustment for all
line voltages from 105 to (35 volts by means
of a 25 watt power rheostat. Double fused line,
celluloid covered tube charts.

Send for new Catalog 121 describing the
complete RCP line of 1940 Depenidable
Test Equipment. Write today.

dependable
DI
m

$]B.95

RADIO CITY PRODUCTS CO., INC.

88 PARK PLACE - NEW YORK CITY

A NEW BOOX ON AUTO RADIO
See Page 308

be tackled. They allow anti-static aerials to
be erected and moved about until a zone of
minimum or zero static is found in which a
permanent aerial installation may be carried
out.

Television

ARE YOU prepared to take advantage of the opportunities

NOVEMBER,

SAFETY FIRST

Other kit items not essential but used by
many English service engineers are rubber
gloves and safety-glass goggles. It is &
matter for argument whether major re-
pairs on a live chassis should be carried
out in a customer’s home. Many receivers
have safety devices which cut off the main
supply when the back of the receiver is
removed but there isn’t a fellow among us
who has not at some time or other short-
circuited such devices in order to carry out
tests and therein lies the danger. Familiar-
ity breeds a tough hide and many of us
don’t make much fuss of getting a shock

1940

that the new TELEVISION Industry is creatingt Train
yourselt now, while Telesision is young, for o better Jols
Write for FREE JLLUSTRATID BOUKLET, "A Testel
Plan for a Future in Radio & Televiglon.” CAl'ITOL.
RADIQ ENGINEERING INSTITUTE, Dept. RC-11
3221 16th st N.w., Washingon, D. €

Attention Dealers

Sell Wright Speakers, Ward Leonard Re-
lays. Resistors. Flechtheim Condensers, Su-
preme Instruments. J. F. D. Ballast and Dial
Belt kits. Music Master record players.chang-
ers. recorders, Champion Radio Tuhes. Pocket
trouble light free with first $5.00 Order.

ANCHOR RADIO OISTRIBUTING SERVICE

213%2 Dryden Road. Dept. RC. Ithaca, New York
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® Big in Value 3
® Big in Performance

® Sensationally Priced at . . . $17-85
Here is an AC-DC Volt-Ohm-Milliam-

meter with all the ranges you want . . .
casily readable on the large 7" instru-
ment with extra-long 6” scale . . . in a
new up-to-date three-tone case you will
be proud to use in your panel, bench or
on calls to the home. Check Readrite Big
Boy's adaptability for your requirements:
DC V., 0-10-50-250-500-1000 at 5000
ochms per volt; AC V. 0-10-50-250-1000
at 1060 ohms per volt; DC Ma., 0-1-10-
100; Resistance ranges: 0-1500 ohms
shunt type circuitand0-750,000 chme; 7.5
and 15 Megohms. Battery furnished for
a 0-|530 ohma ranige. Mar}:)on case with
red and silver panel. attached

handle . . . Dealer Net Price 517-85

* Kk K

MODEL 510

A Handy Pocket-
Size All-Purpose
Volt - Ohmmeter
.. . Ranges 0-300

DC Volts; 0-10,-
000 ohms. Com-
plete with Battery
Dealer

$2.25

Net Price

* Kk K

MODEL 432-A
TUBE TESTER

The Outstanding
Tube Tester Value
.+ . Checks all
types including
Loctals, Single
Ends, Bantam Jr.,
and the new Mid-
gets, Gaseous Rec-
tifier, Ballast,
High Voltage Series, etc, Filament Vol-
tages from 1.1 to 110 volts, Direct Read-
ing GOOD-BAD Meter Scale. Counter or

Portable Leatherette Case with $ 18'85

roomy compartment for tools

Sectivn 1116 College Ave, l

READRITE METER WORKS, Bluffton, Ohia
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from o few hundred volts hut there are
much higher veltages in tetevision roceivers
and a fatality is a distinet possibility if

Dreal contact is made with an extra-high-
i voltage sapply,

Rubber gloves, therefore,
are an insurance and many English finms
in~ist that their engineers wear them when
handling live chassis.

With regard to the sufety-gluss gogyles,
these, of course, are supposed to be worn
by anyone handling & cuthode-ray television
tube in case it “implodes”. Whether or not
they are worn depends mostly on the in-
dividual or the firm for which he works
while in the latter case thisx again may
depend upon the insurance company which
will have to pay any compensation in the
case of accident. Personally, T have not met
2 case of personal injury caused by a tube
going off on itx own although T have been
mightily thrilled when 1 saw a eolleague
let one slip from his hands on to the floor.
We huddled up and waited for it but the
tube didn’t bhreak!

AERIAL AMPLIFIERS

Unider certain conditions the »ignal passed
Ly the down lewd to the television receiver
may he too weak to give pood results hut a
“Boo~ter” Amplifier will generally ecorreet
this state of affairs and allow satisfactory
reception under what were nlmest impos-
sible conditions,

Bad conditions may be due to: (1) low
signal strength area; (2) use of a very
long lead between acrial and vecviver:; (3)
wenk residual signal after combating local
stativ; (4) eomprehensive line network in
sales demonstration room with many points
for connection to various models; ete.

In England, serviee engineers had 2 types
of amplifiers in their stock to deal with
these sitnations. One comprised a 2-stage
flat-frequency-response ampliticr of some 30
db. gain housed in a metal case with its
own power supply. Being thus independent
of the reeeiver it could be located at the
aerial end of the down lead cable in a loft
or other convenient situation whence it
c¢ouhl be fitted and forgotten.

The second type of amplifier eonsisted of
a single velve in a small metal case only an
inch or two lurger than the valve all round
with the necessary resistances and con-
densers to make up a single-stage amplifier
of about 15 db. gain, The unit was fitted
with lugs so that it coulill he screwed to the
inside of the receiver cabinet and leads
were provided so that electrieal connection
could be made to the receiver chassis which
provided the necessary L.T. and H.T. sup-
plies,

This cheap and compaet little unit was
very effective in dealing with less severe
caser of the troubles mentioned ubove. Apart
from these there were also large amplifiers
for feeding blecks of flats, tenements, ete,,
but this type does not concern us here.

"BLACK SPOTTERS"

Another useful little gadget similar in
physical appearanee to the single-stage
acrial amplifier was the *Black Spotter” or
interferenee lmiter. Tt was used in cases
where complete static suppression could not
he achieved and was the means of satisfying
many an unhappy customer living in an
area of chronic interference which the most
claboratce aerial systems failed to clear.

The unit derives its power from the re-
ceiver chassis and it employs a single valve
for phase reversal of the interfering signal
voltages, Thusx the vivid white flashes on
the screen due to interference are made
durk and are much less conspicuous and
irritating to the eye.

In a way, it is similar to the method of
dealing with uncontrollable interference on
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Fig. 4. A portable television antenna solves prob-
ems for Servicemen and Servicemen-dealers.

ordinary broadcast wavebands where it is
often found that using the tone econtrol to
cut the higher frequeneies nikes the pro-
wramme tolerable. The high-note interfer-
enee is more penetrating to the ear and its
suppression, although admittedly destroying
the fidelity of the reproduction, makes far
more pleasunt listening.

In television reception, the views on the
screen comprise a high percentage of dark
or medium tones and a low percentage of
really high lights so that white flashes show
up over a large arcn of the screen. Revers-
ing these to black spots or streaks causes
them to be practicully invisible in the large
areas of dark or grey tones comprising the
image aud the eye is not troubled by them
although from the high-fidelity point of
view the image on the screen is not perfect.

The effect of reversing white flashes to
dark streaks has given to the unit its slang
name of “"Black Spotter.” A potentiometer
control on the device enables just the right
amount of phase reversal to be achieved
otherwise the effect may be overdone and
the whole image turned into an appearance
of a photographic negative.

LEAD-IN CABLES

Most cngineers and dJdealers carried in
their stock 3 or 4 different grades of aeriul
lead-in cable for the following reasons.

In arcas of very good signal strength or
where only a short length of cable iz re-
quired between the aerial and receiver a
cheap lead-covered cable is all that is
needed. A type of shielded bell wire is quite
suitable. Tt is not necessury to employ ex-
pensive low-loss cable where no appreciable
henetit ix gained by its usc; and installation
costs ¢an he kept low by using cable suitable
for its job but no hetter,

The other 3 prades of cables were im-
provements on this economical type. (1)
First was a braided screen voaxial cable
with a stranded conductor and solid low-
loss dielectric. (2) Then a thicker cable with
an air diclectric maintained by a spiral
thread wound round a crinkled solid con-
ductor could bhe used for longish runs of
cable or in areas of poor signal strength.
(3) The final grade of cable was for very
long runs, large netwaorks for flats or dem-
onstration rooms, and for use as an aerial
eable in areas of weak field strength where
the signals from the aeriul must be con-
served to the utmost. This cable was very
expensive and ecomprised a crinkled solid
conductor within an air dieleetric and an
insulating layer of special paper. A solid
leadd screen with a waxed paper and a
weatherproof outer hraiding made up a
cable of very low losses and wide frequency
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characteristivs .sential features for high-
quality reproduction.

Television installation and service prob-
lems are not so very difficult to solve. It is
only their novelty which cloaks them in
mystery but if a calm analysis of the symp-
toms is made the eause is soon apparent and
the cure applied. Even if a cut-andsdried
cure is not known the line of investigation
is generally sufliciently obvious to point the
way te the type of cxperiment most likely [
10 succeed in eliminating the trouble.

CALCULATING IMPEDANCE AT A
GIVEN FREQUENCY

URING the construction of the rather

complicated I'ublic Address System at
Frank Wiggins Trade School in Los An-
weles, we found it vitally necessary to check
the impedance of a number of lines, truns- |
formers, and coupling devices. For this par-
ticular work we had a standard bridge of

well-known, expensive make; however,
one impedance that was checked was found
to be o glaringly impossible that we were
led to mistrust the readings determined by
1the bridge.

The men in charge of coustruction were
immediately faced with the problem of re-
checking these impedances by some other
means; and since the work was done when |
most other places which had a bridge of
this type available were closed, we were
confronted with the need of some accurate
measuring device of this type. This was
finally accomplished according to the fol
lowing diagram.

]

The oscillator was a standard audio fre
iueney oscillator of a comnon and inex
nensive make with an output of about 3
watts, ‘The milliammeter, indicated at
had @ H-ma. movement which we found in
most cases to be ample. Two types of volt-

meters were used, first a vacuum-tube volt- |
meter and later a 0-15 V. voltmeter of 20,000 |

hms ‘volt resistance was used, and in each
ase the results were so similar as to be
namaterial which was used. If a resistance-
tvpe voltmeter is used in Position B, it is
o find the current drawn by the

1HECessAT)
cter and subtract from the total reading.
If the meler is used in 1'osition A, the

esistanee of the milliammeter (€) must be
10wl er 1o be included in your cal
cullzit
This method works with almost any type
of oscillator or meters if reasonable care
and pood julpment are used. We have also
ound that rhis method can be used with
bout the same accuracy as most people can
se the more expensive and more compli
ated bridge. Since most service shops must
hive these instruments and the few times
measurement of this kind is taken would
rdly warrant the expense of a bridge
his method will no doubt be welcome to
hose needing this type of
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J. D. WEIsS,
Frank Wigging Trade School,
Los Angeles, Calif.
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bounty radio bas to offer. ... Dr Paul
Nipkow, inventor of the television pinhole
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New York Y.M.C.A. schools are planning a
new 6- to 8-week radio course designed to
equip radio amateurs to pass Federal
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to step into the communications field as it
is now being shaped to suit America’s Na-
tional Defense Program,
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THE ELECTRONIC “S

Latest Radio- Musical -ﬂc{junct to

HE Solovox is a new 14-tube instrument
—invented by Laurens Hammond, crea-
tor of the Hammond Organ and the
*Novachord, and expressly designed as
a musical supplement to the piano~—that
even a child can play perfectly. Operated
entirely by electricity, the Soclovox i» a
3-octave keyboard which is attached to the
piano so that the fingers of ome hand can
easily span the 2 keyboards, A total of 12
control tablets give the Solovox a 6-octave
range as well as an indefinite variety of
tone colors, and being smooth, sustained and
capable of “swell,” its tone colors make an
effective contrast to the percussive brilliance
of the piano. A kaee lever controls the
volume. A slim tone cabinet containing the
electrical equipment, ineluding the loud-
speaker, is set alongside a vertical piano or
underneath a grand piano.
This instrument represents a new source
of income for Servicemen and Servicemen-
dealers.

MODUS OPERANDI

All the notes of the Solovox are controlled
by a single radio vacuum tube master oseil-
lator (see disgram) operating st one of the
12 audio frequencies in the highest octave
of the instrument (2,093 to 3,951 cycles).
Each time a key is depressed, a switch
under it tunes this oscillator to the pitch
associated with the key in this highest-
octave range, This occurs regardless of
whereabouts on the keyboard the playing
key is depressed. Thus, whenever any one
of the “C” keys is depressed, this oscillator
is tuned to 2,093 cycles, which is its lowest
frequency, If any “B” key is depressed, its
frequency will pe 3,951 cycles, which is its
highest frequency.

The output of this master oscillator con-
trols the frequency of another oscillator
called the buffer oscillator which operates
at the same frequency as the master oscilla-
tor. The output of this first controlled
(buffer) oscillator in turn controls the fre-
quency of a second controlled oscillator, so
interconnected with the first as to oscillate
at one-half the frequency of the first oscil-

cmBee *‘Apnouncing the 'Nevachord'—Elcctronic Music's
New 163-Tube ‘Baby* *, Radlo-Craft, April 1030,
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lator. This new frequency corresponds to a
note of pitch one octave lower than the
first controlled oscillator.

Similar cascaded oscillators provide pitches
of 2, 3, 4 and 5 octaves helow that of the
master oscillator. In this way, each time
the master oscillator is tuned to some one
of its 12 possible frequencies (one for each
note of the scale), each of these ¢ con-
trolled oscillators immediately follows it to
produce outputs which are the lower oe-
taves of this pitch, to form a series of §
frequencies in exuct octave relationships.
Now the particular oscillator outputs de-
sired for passing through the amplifier and
speaker. depend upon the particular play-
ing Key depressed (for instance on which
one of the 3 “C" kevs) and also, upon which
of the “BASS-TENOR-CONTRALTO-SO-
PRANO"” controls are employed.

The selection of the desired oscillator
ocemrs when a second contact under each
key closes, This second contact operates an
electrical relay having contacts to make
the desired oscillator selection. It is to be
noted that there are 3 relays, onc of which
is common to each of the 3 octave groups
of keys. Thus, we see that a playving key
functions in 2 ways—first, it tunes all of
the oscillators to the pitch of the key being
depressed. and then selects the output of
the particular sub-octave frequency con-
trolled oscillator desired,

A further function of the second key
contact is to transmit the signal to the
speakers with a controlled rate of attack,
S0 as not to be musically abrupt. Tuned
electrical circuits and tone controls follow,
which control the quality of tone over a
very wide range.

The effect of the “MUTE" is produced by
passing the signal through i vacuum tube
operated hon-linearly so as to suppress the
sharp curvature of its input wave, and
thus render the tone more mellow.

PERMEABILITY TUNED

The “VIBRATO” effect is produced by a
vibrating reed (which is put into motion
when the volume control lever is brought
forward in starting the instrument) which
intermittently changes the piteh of the

RADIO-CRAFT

The following article de-
scribes the new and remark-
ably ingenious Solovoz, in-
vented by Laurens Hammond
who created the Hammond
Organ and the Novachord,
and tells how this 15-tube de-
vice may be used as an elec-
tronic musical supplement to
any piano.

o
€ The photos at left illustrate various elements of
the Sclovox. At A, the attachment in use on a

grand piano, a set of 12 control tablets qgiving any
pianc an indefinite variety of tone colors thet
simulate the organ (Note individual volume con-
trol.); B, close-up of upper portion of the Sclovox
showing how the control tablet add-on device is
filted to produce a desired effect; C, the Solovox
keyboard being attached to the piano keyboard
by thumbscrews,

OLOVOX”

the Piano

moster-oscillator by varying the inductance
of @ amall coil (L1 in diagram) cennected
across it.

The volume of sound from the speaker is
controlled hy a knee-operated rheostat
which acts to control the amount of am-
plification.

The Solovox will remain in tune in-
definitely. However, as the pitch of the
piano with which it is to be played will
vary considerably, a tuning adjustment
knob at the top of the tone cabinet has
been provided with which the instrument
may be easily tuned by the pianist in 10
seconds’ time, to the piano. It is not neces-
sary to tune each note—the single tuning
knob provided simultaneously tunes them
all by varying the inductance (L2 in dia-
gram) that resonates the mester-oscillato,
clreutt,

USES

The Solovox, which can be played by
even the self-made pianist without any
special instruction, adds singing voices like
orchestral instruments to the tones of the
piano, The player carries the melody on the
Solovox with the right hand and the left
hand accompanies on the piano. The right
hand can easily encompass notes on the Solo-
vox and piano keyboards simultaneously,
considerably enlarging the pianist’s scope.

On the front of the Solovox are the pre-
viously-mentioned, tublet-shaped tone selec-
tors and all that the player must do is to
push them in various combinations to ex-
tend the range of the instrument to 6
octaves and create hundreds of exciting new
tone-colors. Some of these tones resemble
flutes, strings, brasses or woodwinds, while
others have never becn heard before!

The exceptional versatility of the Solovox
makes it o flexible addition to the studio
equipment of any radio station. With the
Solovox attached to the piano, ensembles
are heightened and dramatized by its smooth
attack. The rich variety of its tones ranging
from a brilliant, string-like effect to a deep
and penetratingly organ-like quality make
it a new and different instrument for music
lovers to hear and enjoy.

For a voealist, the Solovox provides a

NOVEMBER, 1940
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ELECTRONIC SOLOVOX

(Continwed from page 290)
full, weil-rounded background. The fact that
all the technical difficulties, such as perfect
pitch intonation, smooth vibrato, smooth
tonal attack., and quality econtrol nve a1l
taken care of in the design of the in:tru-
ment makes the Solovex the casiest of ;)
orchestral instruments to play. No special
training is necessary, for anyone who can
pick out a tune by ear on the piano can
play it effectively,

In the studio where space is precious, the
Solovox is especially adaptable, for it take<
up no extra reem. It is entirely elcetricul
in operation and by means of 1 tuning
knob can Le tuned to the piano with which
it hus been assembled, The 14 standard,
inexpensive radio tubes—the heart of the
:‘la(!e"rl""]’c‘ﬂl t';!le. instrument—may need replacement only in
on o0 aoi® Payment Plan the course of several years’ plaving time.
ss'ml),.c;,:::n":do;o‘?g&'hly Radio men will note that the comparatively

low eost of the Solovox (under $200) places

In Metal Case it within the range of small as well as large

radio stations, (Dealers give to purchasers,

without charge, what little instruction may
be necessary.)

MODEL

ELECTRONIC VOLTMETER

Maodel 540 js the result of a long period of Y. Peatnres incorporated are the extreme
vesearch in dexigning a multimeter which will K racy juired by adjusting the ohmme-
fulfitl the serviceman's needs of taday and ° position and “full scale™ posi-
tomorrow at a price he can afford to pay, ‘' this i3 ohce set there are no asd-
The ins'lrunwnl will 1ake care of ull the Herve 3 1o be muade l;el\\'een ranges, The
leeman's multimeter requlrements since it range has a center scale reslsmn'ce of
has standard provisions fur A.C, and output fifteen (151 ohms which glves a good deliec-
volts, direct current fueasurements, ete,, in tion in checking resistances of radio frequency
x,ddllum to the electronic cireui o colls. You will tike this type of chmmeter for
voltuge and resistance measurenients, its speed pnd atcuracy. NBelng of an elec-
. i . . tronte type the meter is ]

0.1 TO 6000 D.C, VOLTS—overed by six aceidental nppllt-rzulon of ftuhley \g;g;gle& nl?\‘e'
o\'erlapping Fanges  of /2767207107 200/ 1m0 ohmmeter will not injure the instrument

volts. These ranges may be extended to Gino :

volts, at small cxtra cost, by use of a 0.1 VOLT TO 500 A.C. VOLTS =covered by 5

SUI'REME Type 4873 I'robe. The input jmpe- overlapping ranges of D/5/15/50/1507500 volts

q.'mce Of all ranges up to and including the & circult whose calibratjon i3 guaranteed

600 volt range is 15,(0k) () ohms. The input to ¥ 2c.. Copper oxile rectifier is fully pro-

impedance of the G volt range is 150,0m0, - tected and carvies the same guarantee as alt

(‘ullmor;lms. lio:h "pr:)bes 'lor measucing l).lc. 0 P barts in the instrument. Temperature

YO ave a bullt-in resistance so that the rrror of rectifier is corrected over a workin, i i -
.C. volts developed across oscillator grid range of 40° ¥ to 100° }, e h::"r;;,H:mfmu::d sa:h;%:k (:‘hitl; n:;“ltilc::\.';‘v

. .

leak can be measured without matevially af- introduced simultaneously  in Chicago to the

fecting the osclilator. Alse all plate, ser 16 MICROAMPIERES TO 15 AMPERES D.(. ¢ r ica
bias, A.V.C.. and A.l-'.(_"‘. \-on;“g‘:-:al cun .T,r‘: CURKENT—covered by 7 direct ranges of National Music Merchants Association conven-
measured without upsetting the operation of O/ microamperes; O/ 3/ 15/207 1507500 M.A. tion and in New York to music notables and
the receiver. Voltages of either negative or and 0/1% anperes. Such a wide gelection of to members of the press.
posltlv;- poln[‘n)- With respect 1o chassis or ]rnnagus wastmcorporalv-l 1ormoel allhcur;'enl e ————
ground may be measured by setting the cir- NEASUrENIeNts  necessary —from the ew ) N .
cuit selector switeh o pic \'ol(sgol- fq- nieroamperes found In control elrcuits to the wise to do the work in the customer's hon}e.
Yolts. The low range of 2 valt full acale glves  AmMpere drain of automobile receivers, 955 Are Simple Cases—As you will
:,..:ﬁ"i';:.‘;ﬁol"",‘;‘]‘,';g:,“""”“"-" I measuring 0.1 TO 300 OUTIUT VOLTS—can be used discover when you become acquainted with
1‘\‘:-:;.l|‘.-|m~.)%1g(:,(:-d _'fl(!ltz;'u'mfvurt:‘:::g:r(Sall{lx"lllnb;:r:(l': television receivers, they are quite different,
:ee(zfl:lﬂ I'I;‘U 1220“1:::;5()0!?!3/—15&\;{53ol::;/? Covered by five ranges of 0/3/13/50/130/500 electrically and mechanieally, from broad-
megohmy 10 xfxegohms/mm megohms, This  YOlts cast sets. Since the slightest devintion from
electronic flrcult permits all resistance The Model 49 Is also avallable in beauti- extremely high standards of precision de-
ranges, including the 1000 megohm range, to ful vak case as illustrated for $42.50 cash or . - i “picture” tube, such
be operated by Lhe self-contained 3 volt bat- $5.00 cash and 10 monthly payments of $4.18. sign shows up the “pictu '

compromises in speeifications and tolerances
LA R _N & ¥ § "B T as have been adopted widely in sound re-

SEND FOR NEW CATALOG ceivers cannot be made in television circuits,

The use of high voltage exerts an im-

5 E E —dust off the press. Large, two color portant influence in television set design.

illustrations, complete descriptions of : :

g =y v 0 . ent,
Eﬂiﬁéﬂ-ﬁdé‘ﬂ’;}.?s‘."ﬁﬁ.,. 22 new 1941 model SUFREME quality If parts break down in sound cquipment
E testing Instruments. Write today! it is easy to replace whatever has gone
T BN EED Sue BDEEES BED BN SR wrong, but when several thousand volts get

loose, expensive damage may result. Finally,
cheap materials and inferior designs are

T —

pATENT S—TRADE MARKS | SERVIC'NG TELECEIVERS not suitable for ultra-freque{u‘y circuits.
| SER\'ICE work on television receivers can Thus, the superior materials and con-
Booklet ¢oncerning Invention‘s & P.ntents be divided into 2 parts: 95% can be struction necessary for television equipment
f;a::':uc.;f:idrf:‘»:’ u‘:{ S’i.’.':"-’-’é'.—":."r'r}.,'r‘i'g} done with the conventional instruments eliminate the source of many vfuilurus com-
Government and Attorneys Fees''—Fros which every Serviceman has already, plus mon to the average sound receiver. There is
LANCASTER, ALLWINE & ROMMEL an ultra-frequeney oscillation; f¢ requires g sufficient background of experience al-
Recisiered Falent Attornevs instruments that individual Servicemen and ready to indicate that service work on an
436 Bowen Bldg. Washington, D. C. | | most dealers would not be justified in buy- average good television receiver is ahnost

ing, Andrea Radio Corp. has found. entirely a matter of tube failures.

It appears, therefore, that the jobbers From the foregoing, you ecan see that

will have to take upon themselves the in- there is no high-voltage hazard involved
vestment in instrumicnts required for the in 95% of the television service work. The
SCOTT 5% part of service problems. Dealers and 5% to be done by the jobber's service
Servicemen will handle all this very small department may require special tests to be
part of the work, and when a condition made with the current on, but the Service-
CUSTOM BUILT arises which they cannot meet, they will man who makes the conventional tests for
RADIOS have to deliver the set to the jubber's serv- which he is equipped does not need to take
ice shop, since the equipment needed in such any risk whatever, He can do his work

| cases is hardly portable, nor would it be with the power switched off,
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WHAT IS THE F.C.C.?

The following items are abstracts from, and constitute the major portion
of, the recent release of the Federal Comnunications Commission en-

THE following items are presented here
in order to clarify many misunderstandings
of radio men concerning the functions and
limitations of the Federal Communications
Commission. This hody has been authorized
hy Congress to license and regulate all com-
munication — principally Radio — in the
United States of America and its posses-
sions, except the Philippines and the Canal
Zone. To date this control extends over
approx. 65,000 radio transmitters (our
45,000,000 receivers do not come within the
provinee of the F.C.C.). A staff of 600 per-
sons is required for proper functioning of
the Commission.

What is the Federel Communications
Commisgion? It is the Federal agency
charged with licensing and regulating inter-
state and foreign communication by means
of electric emergy, principally radio (in-
cluding broadeast and other radio services),
telephone, telegraph, and cable,

1s the FCC under any Government de-
partment? Noj; it is an independent Federal
establishment created by Congress, and, as
such, reports directly to Congress.

When did the FCC start functioning?
July 11, 1934, when the Commissioners took
their oaths of office, at which time the
Federal Radio Commission was abolished.

I'nder what authority does the FCC
operate? The Communications Act, signed
by President Franklin D. Roosevelt on June
19, 1934, as amended.

How were communication matters admin-
istered before the FCC was crented? Juris-
diction was shared by the Post Office De-
partment, the Interstate Commerce Com-
mission, the Federal Radio Commission, and
other agencies, The Communications Act of
1034 not only coordinated supervision under
a single agency, the FCC, but established the
basis for a national communications policy.

What ia the basic purpose of the FCC?
This is best explained by section 1 of the
Communications Aet of 1934, as amended,
which reads: “For the purpose of regu-
lating interstate and foreign commerce in
communication by wire and radio so as to
make available, so far as possible, to all
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titled “*ABC of the FCC.”

F.C.C. CONFERENCE

One of many conferences,
held before a license is
granted to a new radio
station, is staged here by
the FCC Rules Commit-
tee: at head of table,
General Counsel Telford
Taylor, Others are: Wm.
J. Norfleet, E. K, Jett,
1. J. Slowie, A. D. Ring,
A. W. Cruse, Edward L.
White, Wm, P. Massing,
Joseph Rayh, James A,
Kennedy, Theodare Bart-
lett, Florence Stretch, and
Gerald Gross. The
F.C.C. considered 7,500
applications last year.
Photo—Courtesy

Washington (1) ¢ Post.

the people of the United States a rapid,
efficient, nation-wide, and world-wide wire
and radio-communication service with ade-
quate facilities at reasonable charges, for
the purpose of the national defense. for
the purpose of promoting safety of life
and property through the use of wire and
radio communication, and for the purpose
of securing a more effective execution of
this policy by centralizing authority here-
tofore granted by law to several agencies
and by granting additional authority with
respect to interstate and foreign commerce
in wire and radio communication, there is
hereby created a Commission to be known
as the ‘Federal Communications Commis-
sion,” which shall be constituted as here-
inafter provided and which shall execute
and enforce the provisions of this act.”
To whem does the Communicutions Act
apply? Section 2 (a) of the act says: “The
provisivns of this act shall apply to all
interstate and foreign communication by
wire or radio and all interstate and foreign
transmission of energy by radio, which
originates and/or is received within the
United States, and to all persons engaged
within the United States in such com-
munication or such transmission of energy

by radio. and to the licensing and regu-
lating of all radio stations as hereinafter
provided. . . . " Communication which is
wholly intrastate is not included.

Is the Communications Act limited to the
continental United States? No, it applies
also to Alaska, Hawaii, Puerto Rico. and
other possessions, but not to the Philippine
Islands or to the Canal Zone.

What are the major activities of the
FCC? Allocation of frequencies for all
classes of radio stations, except Govern-
ment; licensing and regulation of radio
broadeast stations and all other radio serv-
ices, including the common carrier services,
international, television, facsimile, educa-
tional broadcasting, experimental and de-
velopmental; licensing of radio operators;
promotion of safety of life and property
through the use of wire and radio com-
munieation by requiring compulsory use of
radio, and licensing and regulation of ship
and shore, aviation, police and forestry
radio services; investigation of complaints
as to matters coming under the provisions
of the Communications Act; encouraging
the larger and more effective use of radio.
including the conduct of special studies and
engineering rescarch; and regulation of
telcphone and telegraph companies engaged
as common carriers in interstate or foreign
communication by wire or radio.

What iz a “common carrier”? The Com-
munications Act defines this term to mean
“any person engaged as & common carrier
for hire, in interstate or foreign communi-
cation hy wire or radio or in interstate or
foreign radio transmission of energy.” A
person engaged in radio broadcasting is not
deemed a common carrier under this act.
Broadly speaking, a common carrier for
hire must render a public service without
discrimination to all who may apply.

What doeg “wire communication” mean?
The transmission of writing, signs, signals,
pictures, and sounds of all kinds by means
of wire, cable, or other like connections,

WWhat doea “radio communication”™ mean?
Transmission by radio of writing. signs.
signals, pictures, and sounds of all kinds.

What does “broadcasting” mean? Dis-
semination of radio communications intend-
ed to he received by the public.

How is the FCC administered? By 7 Com-
missioners appointed by the President, sub-

RADIO DETECTIVE CAR
Specially-equipped auto
used in F.C.C. field serv-
ice for tracing unlicensed
stations and otherwise
hunting unlawful transmis-
sions. The car is equipped
with a direction-finding
logp antenna.
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ject to confirmation hy the Senate. The
President also designates the chairman.

What is the term of aw FCC Commise
sioner? Appointment is for 7 years except
in filling out an unexpired term.

How does the FCC function? From 1931
to 1037 the Commission funectioned with
three divisions—Broadeast., Telephone, and
Telegraph—but today it operates as a unit
with direct supervision of all activitics.
Besides sitting at hearings, and at formul
and informal mectings, it assigns various
commissioners to ntuke special studies, and
earry out purticular functions, Though
routine work is delegated to qualified offi-
cials, policy making is retained for the
Commission as u whole,

How iz the FCC's jormnl winioist rative
work handied? By 4 departmonts: Areownt-
ing, Statietical, und Turigf Departmeat.
which handles matters of accounting regu-
lations, compilution anel analysis of statis-
tics, and tarifl analysis and regulation;
Engincering Department, which attends tu
the engineering phases of broadeast, com-
mon carrier, and private and ship service
regulations and enforcement, international
and interdepartmental mattors, supervision
of the field stafl. and technieal engineering
research; Law Deportment, whose work in-
clwles the legal phases of hroadeast licens-
ing and regulation and of common ecarrier
licensing and regulation: adnministration
(including legislation, rule muking, and in-
ternationul matters), anil litigation before
the courts: and the Secreta ri'= Office, which
has charge of internal administration, cer-
tain routine licensing, umd promulcation of
formal orders und decisions.

All the Commission's rules nunil amend-
ments thereto are published in the Federal
Register. Also, conies of the varions parts,
in eonvenient pamphlet form, can he ol-
tained from the Superintendent or ocn-
nients, Washington, . .. ut nominal cost,

To what cxtent doer the F(OC coopecate
with other publie bodiea? In international
matters it collaborates with the State De-
partment; in national matters with the
various Government departments and agen -
cies concerned, nsually through the Inter-
department Radio Advisory Committee, and
in State mutters with the Seate regulatory
bodies, largely through the medium of the
Nutional Association of Ruilroad and Utili.
ties Commissioncrs.,

Does the FCC asxign channels to Gorern-
ment radio atutiona? It has active participi-
tion on the Interdepartment Rudio Advisory
Committee which wlvises the President in
making such allecations. Ot the present
9.500 such assignments to Fedeval stutions,
5.500 were made last year,

Were FCC radio vules and regulutions
changed leat year? FCC rules and regala.
tious goveruing all forms of radio serviee
were completely revised, More than 2,500
pages of testimony und 200 exhibits were
considered us u result of hearings on the
subject of the standard broadeast rules and
standards of pood enginecring practice wov-
erning standard broadeast st.tions,

How ig the FCC roncerned with sifety
of life and property? A 1037 amendment to
the act stipulites: “For the purpose of
obtaining maximom effectiveness from the
use of radio and wire communicutions n
connection with safety of life and property,
the Commission shall investigate and sty
all phases of the problem and the best
methods of obtuining the cooperation and
coordination of these systems.” Ship radio
installations and operations, shipboard aute
alarms, and police and forestry protection
systems are in this category. Lust year the
Comniission made 13,500 ship inspections,
and authorized 530 new police rudio sys-
tems, and 250 fore<try systems.
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MONITOR STATION

Typical Monitoring Sta-
tion similar to & others,
strategically located
throughout the U, S,
operated by the F.C.C.
Includes a Standard of
Frequency, Interpolation
Equipment, Receivers, Re-
corders and  Oscillo-
graphs. Permits measure-
ments of frequency from
100 kilocycles to 100
megacycles with a high
degree of accuracy.

Whut iz the FOC dwving in the field of
engineering? It is investigating many tech-
niques and refinements in all branches of
vommunieation. It has held public heavings
un the new FM (frequeney modulation ) 3.
tem of broadeust, and on television develop-
ment. Tt is working out engineering meas-
ures to earry out provizions of the North
American  Regional Browdeasting  Agree-
ment. Tt has launched the most significant
study of sunspot effect on commitnication
yet undertaken, fr is working to reduce
interference to radio from electromedical
and like apparntus, and has contributed to
effective use of dirvectional antenna, Fae-
simile tran<mission, and noew type carrier
telephone systems are also receiving  the
close attention of Cammisjon eugineers.
The act requires the Commission to “study
new uses for radio, provide for experimen-
tal use of frequencies, amd zenevally en-
courage the larger and more effective use
ol radio in the public interest.”

Does the FCC charye for licensing? The
Government exaets no fee or eha ree of any
kind in connection with I o Feensing and
regulation,

How many radio stutives vee the, e fo
Hhin cowntrp? About 65,000 radio stations wf
all types ave licensed by the FOCC. This in-
udes 826 standard broadeast stations, #in
broadeast stations other than stundad, 332
experimentul stations, 3000 <hip radio sta.
tions, 1,804 aviation radio stations, 1.100

[ gt e "

MARINE SAFETY WATCH
of F.C.C. Marine Safety Waltch

where
observers listen-in 24 hours of the day for distress
calls and other radio signals.

Saction
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police radio stations, 526 forestry radio sta-
tions, 55,000 amateur radio stutions, 263
constal radio stations, 361 fixed racio stu-
tions, and the rest miscellancous. Lust fiscal
year 7500 applieations for various classes
of broadeast stations were received by the
Commissien. Of this numher 1,630 were for
inereased facilitics, and 2300 were renewals,
A total of 29 new standard hroadeast sta-
tions were licensed, 76 applications were
denied, and 8 licenses were voiled,

Hivw many commercial radio stetions are
there in this country? Ahout 5,000, More
than 15000 commercial operators were 1j-
censed last fiseal your. There are approxis-
mately 50,0000 commercial operators of all
clugses,

How wany radin wmatenrs ore there in
Hiw canutyry? Nearly 53,000 umateur opeta-
tors have heen licensed hy the FOC,

How muny radio reeeiving setd are there
i thix eountry? More than 45,000,000, These
are not licensed by the FOCC,

How many persons ore cmploged by fhe
Fee? Rlightly more than 800, ahout 200
being in the fiecll service, all under Civil
Service,

Heaw oy ficld ogiiccg has the FOC? At
present, 29, Tocated throughout the United
Stutes and its possessions, augmented by
seven monitoring stations, In the field sonme
1153 inspectors regularly inspect and inves-
tigate all classes of rudioe stations, examine
radio operators for vavious classes of li-
censes, look for unlicensed operation, and
inquire inte complaints of interference to
radio reception, cte.

Huas the FCC anytiving to do 1with wational
defense?  Besides  performing important
funetions in connection with preservation
of neutrality, the Commission ix expressly
charged. by itz ereative aet, with carrying
cut “the purpose of the national defense.”
The act wives the President special powers
in respect to communications in the event
of wur or natienal emergency,

IWhat doex FCC yegulativg of ruddio ep-
brace? Granting ov denial of applications
for construction permits or licenses to u-e
radio frequencies, classifications of stations,
allocation of frequencies and assignment of
call letters, licensing of radio operators,
inspection of equipment and regulation of
its use, prescribing the nature of the service
to be rendered by radio stations, making
regulations to  prevent interference, and
otherwise carrying out provisions of the
Communivutions Act.

What docs FOCC regulation of communp
carrviers embrace? In addition to licensing
funetions, its regulation  includes super-
vision of all charges, practices, and classi-
fications: prescription of “just and reason-
NOVEMBER, 1940

fDl’



able charges”; prevention of discrimiination;
‘authorization of new construction, exten-
sions and improvements, and changes in
ownership; passing on applications for in-
terlocking directorates; and the formulation
and prescription of rules and regulations
pertaining to the form and manner of
keeping accounts, and pertaining to the
preparation and filing of annual and other
reports. The rates and regulations of tele-
phone and telegraph companies covering
interstate and foreign communication serv-
ice are on file with the Commission and are
open to the public. The carriers are re-
quired by law to observe these rates and
regulations. Last year about 17,000 new
tariff schedules were filed with the Com-
mission.

How are FCC orders enforceable? The
orders of the Commission may be enforced
through the United States District Courts.

What is aun FCC monitoring station?
This is a station equipped to listen in, ob-
serve, and measure the operating frequen-
cies of all classes of radio stations, to deter-
mine that stations are operating on assigned
channels, and that the character of service
is in accordance with treaties. laws, and
regulations. The FCC has 7 such stations.
They are located at Atlanta; Baltimore;
Boston: Grand Island, Nebr.; Great Lakes,
1il.; Portland, Ore.; and San Pedro, Calif.

Are foreigners licensed to own or operate
-radio stations in this country? Noj this
privilege is extended to citizens only. Sta-
tion licenses are denied corperations “of
which any officer or director is an alien or
of which more than 1/5 of the capital stock
is owned of record or voted by asliens or
their representatives.”

Can amateurs uge 8ecret radiotelegraph
code in international communication? The
only code permitted amateurs is the Inter-
national Morse Code. The majority of li-
censed amateur stations use radiotelegraphy
exclusively.

How does the FCC figure in international
matters? The Commission is charged with
administering communication provisions of
certain treaties and international agree-
ments to which the United States is a
party. It participates in many international
conferences involving mutual radio, tele-
graph, and cable problems. In 1939 the
Commission established fundamental rules
international broadeast service

governing
and, for the first time, opened these char}-
nels to commercial programs. Domestic

pick-up and rebroadcast of noncommercial
international programs on a nonprofit basis
was authorized by the Commission in 1940.
The Commission also licenses radio equip-
nient on planes and ships departing from
this country.

Can the FCC censor radio programs?
No: the {"fommunications Act states: “Noth-
ing in this act shall be understood or con-
ctrued to give the Commission the power
of censorship over the radio communications
or signals transmitted by any radio station,
and no regulation or condition shall be pro-
mulgated or fixed by the Commission which
<hall interfere with the right of free speech
by means of radio communication.”

On what basis are broadcast statious
licensed by the FCC? To serve the “public
interest, convenience, and necessity,” ac-
cording to the act. Because the broadcast
channels are limited, it is important that
they be entrusted to stations which have &
high sense of public responsibility.

What matter is definitely barred from the
air by the Communications Act? Lotteries
and kindred enterprises, and obscene, in-
decent, or profane language.

Will the FCC consider complaint about a
particular radio program? Yes; if the com-
plaint deals with any matter within the
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TELLS HOW TO USE INSTRUMENTS,
| SIGNAL TRACING, TELEVISION

Many active servicemen have found this reduced-price
course excellent for brush up and study of new servicing
| methods. Reprinted in 1940, with added information on
signal tracing, television, visual alignment, P..A, appil-
cation. photo-cells, ete. AH about AV.C., how 1o use
an oscilloscope, what I8 feedback, rosonance action, and
| every other fact you must knme 10 he the beat service-
man, Forty-three radio mannfactirers helped to prepare
this course. This praetleal lLiaining gives you facts and
real data you need on the job.

PREPARED FOR HOME-STUDY

This complete, low-priced course will £lve you all the

raining _needed o et aheaq in the growing field of
Radio. Na apecial education or previous experience
required. The streamlined lessons arc clear. Interesting,
easy to aster and use. Fellows just llke you have
'ound = this course 1ihe

stepping  stone to  better

Guarantee | ih3 UCanbi

t final examination and

diploma available after

You must be satisfied
or your money will be
refunded immodiately.

course is finished. Special
21,95 price for the en-
tire course can be camed
the first hour of work.

PARTIAL LIST OF LESSONS

Flementary Electricity. Radio Parts, Batteries. Circults.
Magnetism. FElectromagmets. Ohin's Law, Radio Mathe-
matics. Wattage Caleulation, Inducdon. R.F. Coils. LF.
Condetisers.  A.C.  Filters.  Reactunce.
. Vacuuni Tubes. Stage Gain, Detecturs.

Mixed Circults,

RF. Am ers.  Superiiet l'rlm:li:e. ANLC.  Ballast

Tuves. Meters. Testing Methode, Enstruments. Service
1s. V.T. Voil . UsIng the Oscliloscope.

Alignment. Sound and Hearing. Publie Addreas. _Ampli-

fiers, Loudspeaker Placement. Microphones. Ty

Feedback Methods. Recording, Power Supplies.

Sets, Nervicing Shori-Cuts, Case Historles. Radio Tr:
misslon. Modulation. —Crystal Oscillators. Photoe
sound Movies. Television Principles. Setting Up a a’l
B!fl_lzeiu, Exira Profit_ldeas. And many uthers.
Commission’s jurisdiction under the provi-
sions of the act.

For what period of time are broadcast
stations licensed by the FCC? In 1939 the
license period was extended from 6 months
to 1 yvear.

Has the FCC inquired into nctiwork broad-
casting? During the last fiscal year, a com-
mittee of the Commission sat for 73 days.
listened to 100 witnesses, examined 700
exhibits and 9,000 pages of testimony in
inquiring into so-called “chain” broadcast-
ing policies and practices,

e

JUMPER FOR CURRENT TESTS

For test circuits, I find it handy to use
a pair of tip-jacks which break the circuit,
and a jumper permanently fastened under
one of the jacks.

For current tests have the jumper free
and use the tip-jacks. For voltage tests,
plug the jumper into the tip-jack and use
the free one for your meter.

R. FrazEr.
New York, N,
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POSTRALD

EVERYTHING ABOUT RADIO

The training 1s remarkably complete,
learn fadio sercicing from simple cireults to signal
traclng. From the very start you are introduced U
resl radlo methods and
this course You wlll be able 10 expertly semice every
radle get. Tuke advantage of this unusual barzaln in

radio education. |

T LD L L L

l

|

J
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AMAZING REDUCED PRICE

This is your chance 10 Ret exact reprint of reguisr $39,00
Hailic Technical Institute course for oniy $1.95, the full
brice. This is the latest Radio and Telerision Course,
complete in every way. snd esactly the same as the much
higher prlced original lessons.

You quickly

equltiment, After finishing

5 |

radlo engineer,
author, lnstruc-

GOOD REVIEW COURSE
FOR THOSE IN RADIO

T.earn new speed-tricks of radio fault
finding, servicing short-cuts., case his-
tories of common troubles, extra profit
ideas. Two large lessons on use of regu-
11“ llegt, equipment, explanatlon of signal Il' hl b g
racing test methods, television to the | PAFgain if radio
minute, Fecordlng dope. With thls in- [training "
formation ¥ou wlil ssve enough time on one radle job
to pay the special $1.95 price for the complete course,

NEW LIMITED EDITION

Rush your order to us today. You may not have another
opportunity llke this. Only a small number of courses
reprinted to seli at the reduced Price. You ure protected
with our money-back guarantee. Catch up with Your radio
education. Degin studylng thls course this very week

FREE EXAMINATION COUPON

SUPREME PUBLICATIONS, Agent
3727 W. 13th 8t., Chicago. Illin%::‘ '

Shin the eomglotn Radio Course at the special redused
price. | must be pleased. or will get my money back.
3 | am enctosing $1.95. the full price. sent postpaid.

1 Ship C.0.D. | wil pay postman $1.95 and a few
tonts for postage.

Name ...

soonenncc ceee..235
DATA NTS
|
TESLA-OUDIN HI-FREQ.
b Hée‘-’ COILS
s 20¢ Ea. in order for 10
(Data and Drawings only.)
86" Sp'k Tesla-Oudin Coil 40¢
(1 K.W. Exc, Trf. Data,
included FREE)

8” Sp'k Tesla-Oudin Coil 40¢
(Y4 K.W. Exc. Trf. Data,
included FREE!)

$” Sp’k Oudin; 110 Vt.
*Kick Coil"" type......40c
3» Sp'k Tesla Works on

Ford Sp'k Coil ..........40¢
1”7 Sp'k Violetta Hi-Freqa. Coil............40¢

Model Warships—Get List of Plans

[ 15 R

[

Induction PIPE &
ORE LOCATOR

< 40e
.40¢

Induction Type. Data ...
Radio Type

More DATAPRINTS 40c¢ each!

14 Meter Tr. & Rec.
20 A.C. Probs. & Ans,
20 Telephone Hook-ups
100 Mech, Movements
20 Motor Hook-ups

Television Hook-up

20 Elec. Party Tricks
Solenoids and Magnets

' 5 Meter Superhet.

—get list.
Fry Eggs on Icel
Experimental Photo-
rho

ne

Radio Control for
Models

Diathermy Apparatus

Inductor Organ

Special Prices: 4 printa $1.00; 10 for $2.00:
Get New Catalog 100 A.

Single, 40c each.

Electric Refrigerator
Resistance Measuring
Bridge
Weld, Transf. 2 K.W,
Rewinding Armatures
String Galvanometer
20 Simple Bell Cireuits
Steel Wire Recorder!
Water Wheels or
Turbines
Photo Cell and Relay
Ring 4 bella: 2 Wires
20 Tesla Tricks
Polarized Relay
Induction Balance

The DATAPRINT Co.
Lock Box 322C, Ramsey, N. 1.
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*EXPERIMENTERS ¢

HOW TO ELECTRIFY
THE 2-TUBE SUPERHET.

The addition of u 2-stuge, single-tube wmpliticy, und o rectifier and filter,

convert into a full-fledyed s-way portable that give
auce vuyiwhere the

| RECTIEIER

PENTAGRID =
CONVERTERS

LOuUD-
SPEAKER.

O home-imade radio s fang  rentiins
tatie, It is penerally, saoner or later.
changed. A ‘adube sepechet, having
served faithrfully for a sunmmer under

aried conditions at home and in the field.
in its turn beeame a problem. To tear it
down or build it up, that was the question,
fn its original form the set showed o much
promise as to he worthy of further develop-
ment. An amplifier providing lowdspeaker
peration was an ohvionsly desirable jm
provement; and the wdvent of winter, with
the return of radio aetivity indoeors, nizde
clectrification o neees<ity.

FEATURES

The Mition of  these Teatures to the
ity possessed by the original set vesuits
in un all-purpose portable which ix cqual
in perfarmanes to some commerein! outfits
cmploying 5 and 6 {ubes.

The ariginal 2-tube superhet. includel the
followine cutstanding featupes:

(1 The use of pentugrid tubes for hoth
converter and 2nd-detector wpplications.

(2) Electran-coupled. stuble, non-eoliat-
ing regeneration ot the fixed intermediate
frequeney (henee the degree of regeneri -
tion remains fixed, at any  predetermined

level, vegardless of adjustment- of the
tuning condenser ging).
The completed set, feseribed herein,
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s atorthwhile perform-

2-tube experimental superheterodyne first deseribed

i Radio-Craft for June, 190,

LEONARD ILLASKY

Rear view of ths l.way
{battery-electric), d-tube
portable, Comparatively
large batteries ensure
long operating life
throughout the summar,
and long shelf.life during
the winter period whan
operation is mainly with
light-line power,

awlditional  attri-

the

following

Prossesges

hutes:

(1 Completely  sell-contuined  115-vilt
ALCDC, or hattery operation. using
only | tubes including the rectitier,
Minimum  current con-umption on
hattery or power line.

(31 High - quality resistinee - eapacity
coupled  amplifier. Only one trans-
former—the output trean-former in
the entire set.

(B4

(hr Generous $-in, PO, dynamie spraker
provides excellent tone.,
(53 Nlendphone reception usine the first

stage of the audio amiliter pros ides
ample volume and Hsturl~ no one.

Perfect tone quality it n-«l with
crystal headphones.

t) Transformerless.  choke-Teas,  penir
supply  saves  weight, Sace, atul

money., The filament of (he 117Z56GT
rectifier operates direetly fram  the
power line,

(71 Hum-free opervation on A0,

Compact. truly portalde constraction,
is actually les< bulky than et com-
mereinl portables of comparable ner-
formar ce.

~upply .

DESIGN CONSIDERATIONS
The 1DSGT was an almo-t olvious choice
for the waplitier ot the recciver,

RADIO-CRAFT

sinee it provides 2o much usable value in so
little space at a minimum power cost. The
HITZ6GT likewise wasx chosen for the ree-
tifier beeause it ean operate diveetly from
the line without a tran-former or drop-
ping resiztor,

The IDBGT has o filament current of
M.10-ampere, while that of n 1ATGT is 0.05-
ampere. These tubes ciinot ther fore be
hooked-up in series, It the two 1ATGTs aml
one IDRGT were hooked-up in parallel, their
total filament consumnption wouhl be 0.9-
ampere, which is moere than the 115Z26G7T
is rated to deliver; the series-parallel ar-
rungement  finally adopted  requires only
O 1-ampere at 3 volts, A 32V, A" hattery
wis chosen to rvepluce the L5-V, eell usedl
in the original veceiver, The plates and
cathodes of the 117Z26GT are hooked-up in
paraltel, in which connection they can sup-
ply a total rated current of . I20-ampere,
which execeds by o small margin the cur-
rent requirements of the et (0.1-A. for the
filaments and 0.011-A. for the plates),

The TATGT filaments are shunted by a
200-chm resistor. RY, which earries the plate
current of the 1DRGT back to wround. (e
precaation mast he vhsereed with this filu-
ment driangement: the set should not be
turned on unless ull the tules ave good
and all sockets are 1IN, The reason for
this is that if one of the 1ATGTS is miss-
ing or defective, the renining  one  will
have an exeessively Targe voltage applied
to its filament, which may damage it.

In operation from the power line, whether
AL o DO the filament and pliate eurrent
needs of the set are supplied by the rectifier
independently of the bhatteries (except the
“C” battery), A switeh, Sw.2, on the front
panel provides for change-over from hattery
operation, The switeh is arranged to turn
off the filament of the 117Z26GT when the
set is operating on batteries, even though
the line cord may be pliewged inrte the 115-
volt line,

The reetificr is followed by o dilter of the
resistance-capacity type popular in portabl
receivers, Actuaily theve nre 2 filters, one
for the filaments and one fir the plates,
The resistors in the filiment the
filter serve also to drop the voltaen Gappros.,
125 volts1 at the output of the rectifier to
A volts for the serviescporalel fent <,

An attempt was i to use the diode
plate of the TDRGT v oan AV,C, eircuit.
The ANLC action was not particularly sat-
istactory, since only 1 tule. the Ist-detec-
tor - oscillator, wax eontrolled, and the sen-
sitivity of the et was too-greatly reduced.
The use of AV.C, was therefore dhandoned
in the final version of the hook-up,

side of

CIRCUIT
The civenit dingram, Fie. 1, shows the
vomplete cirenit of the cutive sot. Prac

tically no
original
tagre is taken of the st
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changes ave necessary in the
S-tube superhet. wiring,  Advan-
stawe of the audie
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amplitier to provide preater volume for
headphone reception. The original jack may
he used, but it must now be insulated from
the metal chassis and front panel.

The 1D8GT requires 9 volis of “C" bias
for the 00-volt plate supply operating con-
dition. It was decided to use u separate ¢
battery and leave the entire 90 volts pro-
vided by the “B" battevies available for
plate supply, bhecause this would provide
maximum power handling ability on the
part of the 1DBGT. However, only a T':-
volt hattery is necessary becnuse the 1.5-
volt drop across the filaments of the
1A7GTs may be used for the balance, mak-
ing a total of 9 volts.

CONSTRUCTION

In rehuilding the sel some rearrange-
ment of parts was necessary to make room
for the loudspeaker on the front panel, and
consequently the batteries have been shifted
to the rear of the cabinet. The speaker
opening is finished off with an escutcheon
plate taken from an old dial, and a piece
of coarse, open-weave, cloth. The D.P.NT.
switeh, 8w.2, in the lower-left-hand cor-
ner, and a hole in the lower-right-hand cor-
ner for the line cord, complete the front
panel arrangements. See Fig. 2B.

The 1D8GT and 117Z6GT are mounted on
the chassis as shown in the drilling diagram.
Fig. 2A. The socket of the latter tube is
raised about li-in. above the chassis by
spacers on the mounting screws in order
to clear the potentiometer, P1, and switch,
Sw.1, which are below the chassis, The
filter condensers are hunched together by
a rubber-band and held agminst the front
panel next to the speaker by an aluminum
strap. The output transformer is mounted
directly on the speaker on lugs provided
on the speaker frame.

To prevent the possibility of short-circuit
or shock should the ungrounded side of the
power line be connected to the “A-B"-side of
the receiver circuit at the same time that
the ground terminal, chassis, and cabinet
are connected to ground, it was decided to
i~olate the wiring and parts of the receiver
entirely from the chassis and cabinet, and
to provide an R.F. bypass condenser, 12,
hetwuven the “A-B”-side of the wiring and
1he chassis. The ground binding post is not
insulated from the front panel. If the
chassis and panel were used as part of the
wiring of the original receiver. this should
he corrected. Also, the tuning condenser
and dial must be insulated from the chassis

RADIO-CRAFT for
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and panel by means of fibre washers, Ninety
volts of “B" battery should he used to test
for grounds in the wiring of the set and
no continunity should be observable between
any component of the =et or of the wiring,
and the chassis wnd panel

In the set shown in the photographs,
resistors R13. R11 and R15 were mounted
below the chissis, Tt iz suggested, however,

that they be mounted above the chassis
because these resistors must collectively
dissipate about 115 watts, In any case,

they should be mounted as far from the
batteries and condensers as possible.

Some holes should he drilted in the back
and tep of the cabinet to provide ventila-
tion and let out the sound waves coming
from the back of the speaker.

OPERATION
Before placing the set in aperation for
the first time. the wiring should be very

L4

i

Front view of the completed superhet, [t differs but
slightly from its original appearance.

1940

carefully checked, particularly the filament
wiring. The set shoulld be made to work
~uceessfully on batteries first before opera-
tion on A.C. or D.C. is attempted. An ad-
justment ix provided in R13 by means of
which the filument current may be set at
it proper value. For most practical pur-
poses it is sufficiently accurate to set R13
at about 150 ohms. However, anyone who
wishes to he super-precise may connect a
milliammeter in series with R15 and adjust
Ri15 so that the filament current is exactly
100 milliamperes. Theoretically this adjust-
ment should be made when the line voltage
is 117 volts, according to the R.M.A.

The completed set will operate in much
the same manner as the original 2-tube
superhet,, with the added pleasure of loud-
speaker reception. (The article on the orig-
inal set should be consulted for details and
information not given here.)

The completed set. as described herein,
is a universal portuble which anyone can
he proud to own. It is certainly a remark-
able performer und bears out the concha-
<ion. renched after the tests on the 2-tube
superhet. showed its possibilities, that the
way ix pow elear for better and more eco-
wnmical superheterodynes.

The List of Parts here given includes
only those parts necessary for adding the
amplifier and power-supply to the original
2.tuhe superhet. For the List of Parts for
the converter and 2nd-detector stages, sce
Radio-Craft for June. 1040, p. 747,

LIST OF PARTS

C ONDENSERS

Two Aerovox paper tubular. type 284, 0.01-
mf., 200 volt, (13, C14;

One Acrovox paper tubular type 284, 0.1-
mf., 200 volt. C15;

One Aerovox electrolytic type PRS 150, 40-
mf., 150 volt D.U. working, C16;

Mive Aerovox electrolytic, type PRS 150
d0-mf.. 150 volt D.C. working, €17, €'18,
1o, C20. €21,

RESISTORS

One IRC type BT'z, 200 ohms, ':-watl.
RY;

Two IRC tvpe BT, 1 meg, li-watt, nio,
R11;
One IRC
R12:
Two IRC type AB, 1700 ohms, 10 watts.

R13, R14;

One TRC type ABA, 300 ohms, 10 watts.

adjustable, R15;

type BT!:, 0.1-meg., T,ewatt,
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{ % “It’s the hest way I know to
be sure of top performance!™
Yes, sir—servicemen, amateurs,
engineers all know that Ohmite
Resistors work for you dav in
and day out — dependably!
They’re standard, too, with de-
signers and manufacturers of
amateur, commercial and broad-
cast equipment. Next time, in-
stall “Cordohms,” “Dividohins.”
“Brown Devils,” or other Olnn-
ite Parts. See Your Jobbher.
MAIL COUPON NOW!

R O W . . .. - O . ...
OHMITE MANUFACTURING COMPANY
| 4395 Flournoy St., Chicago, U. S. A,

———————_
-

SEND FREE CATALOG 17

'
o

RMEDSTATE RESISTORSE TAP Swi
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Two IRC type BT¥%, 1,000 ohms, 5-watt,
R16, R17.

TuBES

One National Union type 1D8GT;

One National Union type 117Z26GT;

MISCELLANEOLS

One Utah 4-in. permanent magnet dynamic
speaker type 4PY1, with output trans-
former No. 8772;

F.C.
{No. Il of

NEW YORKER inquires “whether a
company operating a commercial radio
station is under a duty to quote rates for
time not sold and to sell such time if its
rates are met.” Under the Communications
Act a radio broadcast station is expressly
declared not to be a “common carrier.”
Accordingly, except the provision which
relates to candidates for public office ex-
plained in an earlier information release,
a radio broadcast station is under no
obligation to quote rates or sell time. Hence
a radio broadeast station is unlike some
other classes of radio stations-—notably
radiotelegraph and radiotelephone—which
have the status of commeon carriers and
are required te furnish service in sccord-
ance with tariffs filed with the Commission.
From the same city comes a lone letter
protesting certain restrictions imposed upon
amateurs at the present time. By way of
explanation, the Commission replies in
part:

“Although it is realized that these orders
will probably cause inconvenience and an-
noyance to some of the amateur operators,
the Conunission feels that the recent restric-
tions and requirements are not only en-
tirely justified but that they are necessary
actions in the interests of neutrality and
national defense. From the responses re-
ceived from amateur organizations and in-
dividual amateurs throughout the country,
it appears that the amateurs themselves
are appreciative of the reasons necessitating
the adoption of these orders and that they
will fully cooperate in their enforcement.
As you are undoubtedly aware, this Com-
miggion ia cognizant of the valuabie gervices
rendered to radio and the nation by its
amateurs and has on numerous occasions
made public its appreciation of those serv-
ices. The Commission does not believe that
the order requiring more detailed proof of
citizenship than has been required in the
past can be construed as an indication of
distrust of the American amateurs. This is
also true as to the commercial operator to
whom that order also applies. Requiring
fingerprints is not an indication of suspi-

RADIO-CRAFT

Two Amphenol octal sockets, type MIP;
One Burgess 3-volt “A" battery, No. 2F2H,
5.

One Burgess T!z-volt “C” battery, No. 5540,
H
One Cutler-Hammer D.P.D.T. toggle switch,
Sw.2;
Line cord and plug, escutcheon plate for
speaker hole, hardware, etc.

C.'S MAILBAG

a Series)

cion. You will be interested to know that
all Federal employees under Civil Service
have been required to submit fingerprints
for & number of years.”

Under the circumstances, the Commission
regrets that it is unable to accede to re-
quest by & New York transformer firm
that exceptions be made to permit amateur
communication with various scientifie ex-
peditions outside of the country.

Although the Commission can not, as a
rule, interfere in local interference prob-
lemis, s0 many residents of Dennison, Ohio,
complained about serious interference to
local radio reception that the Commission
has asked the Ohio Power Co. to cooperate
in remedying the local situation.

A West Virginian wants to obtain a
transeript of a certain radio broadcast. Sta-
tion licensees are not required under law
to furnish program transcripts to the
public, nor is the Commission empowered
by law to secure copies thereof for in-
dividuals.

To a Pennsylvanian who complains about
interruption of programs for station iden-
tification, the Commission points out that
whereas such announcements are normally
required on the hour and half-hour, these
may be dispensed with if they would inter-
rupt a single consecutive speech, play, reli-
gious service, symphony concert or operatic
rendition,

A Chicago woman objects to a program
broadcast by a Dr. Brinkley. The program
emanated from a Mexican station, over
which the Commission has no jurisdiction.

Since the Commission lacks jurisdiction
in the matter, it suggests to a Palm Beach
woman that she submit to independent sta-
tions and networks a prayer that she wants
to be broadcast twice daily throughout the
United States.

In response to a query from Chicago, the
Commission advises that there is no rule
or regulation pertaining to the solicitation
of funds over the air, and that the matter
is one within the discretion of station man-

agement.
1940
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YOUR JOB

IN THE AVIATION INDUSTRY

The purpose of thi
and @iy radioman not working it
many branches of the Ariation R
associate themselves tn a very profitable
gralifieations and training necessary for specific jobs

Staff Sgt., 73rd Bombardment Squadron (M) GHQ AF,

[,

TURING the past few years, most radio
Servicemen, amateur radio operators,
and those working generally in the
rudio industry, at one time or other

have come in contact with Aviation Radio in
wome form. Whether it he at air shows, visit-
ing airlines offices. aiveraft radio factories,
or attending experiments conducted by many
manufacturers of aviation radio equipment.

They have realized too, that the aircraft
radio field offers many opportunities, but
most of them were at a loss as to what they
should know, what jobs are actually
available, the specific qualifications neces-
sary, and where to apply for those jobs.

After conducting an investigation as to
the opportunities offered in the aireraft
radio industry, the author compiled the data
contained in this article.

TRAINING

Throughout the investigation, it was
found that there are many radiomen in the
radio industry today, whoe may, with various
amounts of training, qualify themselves for
very pleasant as well as remunerative posi-
tions in this industry. But the outstanding
point of the entire investigation disclosed
this important fact: proper, apstematic
training for a specifie brauch MUST be
obtained.

This training, in conjunction with general
radio experience, will adapt many radiomen
to positions in this sipantic, but highly
technical industry.

Radiomen are made (by training), never
liorn!

The radio Serviceman or the general
radioman, who contemplates entering the
aireraft radio profession has many things
to consider, i.e, his training, experience,
adaptability, and his general qualifications.

RADIO-CRAFT
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Industry.

CHARLES J. SCHAUERS

Left, modern installation
of Sperry Automatic Di-
rection Finder, in a Doug-
las Transport Plane. Spe-
¢ial teaining is needed to
service these instruments
. . . no "slip-shod” me-
chanics wanted here!

Photo—NCA Mfg, Co

This doesn’t mean, however, that every-
one who is desirous of cntering this field
need be a college graduate. But it does mean
that the aviation radio industry is in need
of those only. whe have properly qualified
by obtaining proper training, and who have
also obtained the necessary “build-up” ex-
perience.

This “build-up” experience is obtained in
various ways, but all in all, the aviation
radio industry is leoking for men who will
need no large amount of extra training in
order to quulify them for their position
after acceptance,

Phere isn't a job in the entire industry
that isn’t a responsible one!

EFFICIENCY is the key-note of success
here! '

The average radio technician net only
must he a quick. systematic thinker, but
he must also possess a very retentive mind,
as there are many =mall, important details
that he must know from time to time,
which much to his sorrow are not often
repeated. This may be attributed to the
rapid progression of this highly specialized
field.

SAMPLE ANALYSIS

If we were to tuke a young radioman,
say an amateur radio operator who has
had, let us say. 4 vears’ experienee, and
start to train him for a specific position in
the aviation radio industry, how would we
do it?

There are many ways in which we may
accomplish this, but for the sake of hrevity,
let us limit ourselves to one method.

The first logical step would be to give
the young man an examination in order
to ascertain his adaptability for a certain

1940

s wrticle is to aequaint the veader, especially the novice
he Aviation Radio Industry, with the
adio Industry with which they iy
waoy; and to outline generally, the
in the Arviation Rudio

Tacoma, Wash,

specitie jub. This may be accomplished in the
following manner: by giving a test in gen-
oral radio prineciples, a code apeed test, and
typing proticiency test; and then, if possible,
a teletype spred test, shop practice prin-
ciples test, and a psychological examination
for determining the prospective aviation
radioman’s adaptability for public service.

An investigation should also he conducted
of the applicant’s previous education and
hubits.

After this has been consummated, the
tests are graded and the applicant’s choice
is consideved. Tt is found that our young
radiovman desires to operate in a ground
radio station for the airliners, a specific
job.

We then look up the quulifications neees-
sary in order to obtain such a position.
The applicant’s appearance is "way above
average, and his scholastic narks were
investigated and found satisfuctory.

Most airlines require a 2nd Class Radion-
telegraph license, with a 2nd (lass Radio-
telephone indorsement. He must obtain one
of them.

We now find that he must “brush up” on
his theory in urder to pass the examina-
tion given by the Federal (‘ommunications
Commission. He could plug diligently, in-
dividually, at different textbooks, and
peruse volumes upon voltimes of radio
theory, but this unsystematic method leads
to partial and improper training.

What shall we do?

We decide that he needs a school, pref-
crably o resident school, which offers a
well-rounded course in general radio theory,
alomg with specialized training in the cer-
tain branch that he has picked and foun.d
to be fitted for, viz., airline radio operating.

After his graduation from school, and
after passing the government examinations,
does he belong to the fuld of the “full
fledged” airlines radio operator? Decidedly
not! Now, some of us wonder, “Where is
he going to obtain the experience neces-
sary?” Most airlines will not take inex-
perienced radio operators unleas they show
mere than the usual initiative and learning
ability.

If our young novice shows evidence of the
two alwve virtues, he may be put to work
as an extra operator, working with one or
more cxperienced radio operators, who at
the same time, act as instructors. This is
often quite impractical, from a standpoint
of efficiency., but is heing done every day.

When our radioman has spent from 8
months to a year as a atudent operater in
the station, he may be employed as o regular
operator.

We've made our airlines radio operator!

On the other hand, he may not show
more than usual initiative and learning
ability, then what are we going to do?
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OTHER RADIO DUTIES

There are n number of answers to that
question. But the logical one is, to take
whatever job is offered him in the aviation
radio industry until such time as he may
be able to take the job for which he was
trained, Thiz is the gecret to obtuining a
specific job in aviation radie,

Day in and day out, there are men who
come to me and ask, “What are the general

qualifications necessury for an aireraft
radioman 2
Well, to tell the truth, there are very

few “generul” qualifications. they're all
specific. This is true hecause there are many
liranches in the aviation radio industry
which require different training. different
experience, and different interests.

There can be no set rule as to what a
man should know wenerally; his knowledge
must be specific when working with avia-
tion radio. However, there are radio oper-
ators in airline stations who could readily
qualify as a line tecknician, servicing nir-
eraft radio equipment in aireraft.

There are others who can repaivr and in-
stall equipment, but who cannot efficiently
operate a station, or they do not have the
general  appearance necessary to  work
around a ground station,

For simplification. we will list the many
positions offered in the Aviation Radio In-
dustry, the qualifications necessary, and the
approximate remuneration. We also will
list most of the duties performed,

Airlines  Radio Operator (Ground Sta-
tion).—The applicant must possess at |east
a 2nd Class Radiotelegruph license, if code
is used, with a Radiotelephone indorse-
ment,

Some “get by with 3rd Class Telephone
licenses, the new restricted license, How-
ever, 1st Class licenses are preferred.

The appearance of the applicant must be
considered because of his contact with the
public. He must present a trim, clean-cut
appearance at all times, and should have
had at Jeast 2 years’ experience either as
an amateur radio operator, commercial ship
operator, or as a Serviceman. and be g
graduate of a recognized technical school.
His code speed, if code is used, should be in
the neighhorhood of 30 to 35 words-per-
minute.

He should have a typing speed of from
650 to 75 words-per-minute, and if possible,
and quite desirable, should have had tele-
type training and be able to operate the
standard machine between 30 and 45 words-
per-ninute.

He should have some business ability, and
should be able to converse intelligently

about the services that his company offers
the public, when asked!
In order to be a “top-notch” radio oper-
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Can YOU put one of
these together? Picture
at right shows construc-
tion of loop antenna for
radio compass receiver
« » .« this takes training!

Photo—RCA Mfg. Co.

—
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ator, he should hold a Weather Observer
certificate, which is easily obtained after
a few hours’ study.

The pay of airlines radio operators
varies from $85 per month (beginner) to
$185 per month, and advancement is de-
pendent upon ability and initiative,

Radie Operator in Aireraft (Airlines—
Commercial Transportation Companijes).—
The applicant should possess the same
qualifications as the ground station oper-
ator, However, he need not have had tele-
type experience. But a “must” ix, that he
should possess a 2ud Class Radiotelegraph
license with 'Phone indorsement. The up-
plicant for this job must be healthy, and be
able to pass the “flying” physical exam-
ination required, before acceptance; and
those susceptible to air-sickness. are barred,

Many times during a flight, the aireraft
radio operator must assist the navigator in
taking bearings by utilizing the radio com-
puss or the radio direction finder. This is
one of his many important tasks, besides
obtaining advance weather reports, trans-
mitting arrival schedules and messages for
passengers. His job is a very responsible
one, and is not be looked upon with dis-
favor because of the flying element,

Flying today is the supreme in transe-
portation!

The salary paid aircraft radio operators
usually starts at $125 and sometimes climbs
as high as $350 per month, depending upon
the ecompany and the duties.

Factory Radio Installation Techniciun—
Aircraft manunfacturers, making airplunes
for military and commercial use are quite

Modern test equipment
like #his illustrated at
left is needed for the
proper installation and
maintenance of aircraft
radio equipment . . .,
you have to "know your
stuff”"  when the radio
equipment you service is
to be operated aloft.

Fhoto—RCA Mg, Co,
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often pressed for properly trained installa-
tion men. Those possessing the following
qualifications should have no trouble in
“landing” a job with ajrcraft manufactur-
ers employing aircraft radio installation
technicians,

One must possess a Radiotelephone 2nd
Class license, preferably with Code indorse-
ment, if he is to obtain work in final assem-
bly and testing of the aireraft radio
transmitters.

He should he a graduate of a recognized
technical school which has given training
in aircraft radio instullation and main-
tenunce, He must have had at least 3 years'
experience as u radio service technician;
must be mechanically inclined, and under-
stand thoroughly the intricacies of aircraft
radio installation; and he must be able to
follow blueprint instructions and the com-
plicuted wiring diagrams.

The pay for the above job begins at
about 43¢ per hour and reaches g high of
$1.96 per hour.

Aireraft Electrical Tech wician.—Every ra-
dio technician employed either in the main-
tenance or installation of aireraft radio
equipment, is a potential aircraft eleetrical
technician. This is a branch of the field not
very often explored by radiomen.

This is the field that all radio Servicemen
should seriously consider, and now 8 the
time for consideration.

The average radioman with his under-
standing of the general principles of radio
as a whole may, with a certain amount of
study, make himself eligible as an air-
craft electrical technieian. The many things
which he needs to study and understand
are:

Ignition systems, electrical wiring dia-
grams, methods of electrical wire installa-
tion, the working principles of gauges
which are electrically operated; and, the
general principles for the proper installa-
tion and maintenance of clectrically-oper-
ated controls.

If the applicant has had previous ex-
pevience in wiring radio receivers, wiring
modern homes, or/and working with elee-
trical wiring in other Lranches of the in-
dustry of aviation, it doesn’t take an im-
mense amount of time nor cffort to make
himself eligible for work in the clectrical
department of an aireraft factory.

Although the electrical department is not
specifically an integral part of the radio
installation and test departments, it does
have a bearing indirectly upon the com-
pleted radio installation, and it is well that
the radio technician employed as a factory
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installation man, have a partial understand-
ing as to the methods used in wiring modern
aireraft, even though he is not directly con-
cerned with the work.

The salary for the electrical technician
averages about the same as the factory radio
installation technician.

In any aircraft factory, the work on most
equipment is performed on a piece basis.
That is, one radio man might have the job
of installing the receiver, another the trans-
mitter, another the antenna; still another
has the job of actually connecting up and
testing the equipment.

It should he renmembered here, that no
matter what specific job a radioman might
be doing, he should know somethingr about
what is actually going on around him, This
means that he should acquaint himself in a
weneral way with work somewhat closely
associated with his. because in aviation ra-
dio, every part is "inter-dependent.”

The Aireraft Radio Service Techuician—
Aircraft radio servicing is a field not yet
overly crowded by men who know their
egtuff.” This is the branch where training
is a dire necessity, and constunt study a
particular requisite, The qualifications for
the job of aircraft radio servicing, if a job
is desired with one or more of the large
servicing agencies established throughout
the country, are:

The applicant must have had at least 2
yvears’ experience on home and auto sets;
should have been, or is, an amateur radio
operator; and above all, should have had
specialized training from either =2 good
residence school or a reliable school offering
an extension course covering aircraft radio
as a whale.

It is quite possible for a radio Service-
man to engage in aircraft radio service
from his own shop if there is no immediate
service agency in the vicinity of the home
airport, but this requires an immense
amount of equipment and parts approved
for aircraft radio equipment.

The pay of the radio serviee technician
working for an established radio service
agency varies. Depending upon the amount
of work done, his salary usually runs be-
tween $150 to as high as $300 per month.

Aircraft Radio Deszign Engineer —This
brapch requires that the applicant have a
college education in radio engineering.

Unlike the “home-set” design engineer,
the aircraft radio designer must be able
to design equipment which must stand up
under very strenuous and trying conditions,
and which must come up to the Civil Aero-
nautics Authority standards governing air-
craft radio equipment.

The qualifications for this branch of the
aviation industry are high. They have to be!

This is the branch for the man who has
worked in aircraft radio for at least 2
vears; who has graduated from college,
majoring in radio engineering; and who
has at least a Radiotelephone 1st Class
license with Code indorsement. This is
necessary if he does the final testing after
design.

Due to the steady trend in aivcraft radio
equipment design, and the many exacting
standards as set down by the CAA, it is
quite necessary for the engineer working
as a designer to be constantly “on his toes”
insofar as new innovations and aids to
safer flying are concerned.

When manufacturers desire applicants,
they usually choose neat-appearing, well-
experienced, keen-thinking young college
students who have had the prerequisite ex-
perience.

The aircraft radio design engineer not
only designs aircraft radio receivers, trans-
mitters, interphone equipment and radio
aids to navigation, but he also sometimes

RADIO-CRAFT for
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has the job of designing control tower
equipment, and ground radio station equip-
ment for communication with flying aireraft.

The pay for this branch starts at about
$1,750 a year, and gometimes will reach a
high of $6,500 per year, depending upon the
key position assigned to the designer.

Advancement is assured those who show
initiative and more than usual ability.

Aircraft Instrument Mechanic.— From
time-to-time, radiomen working with air-
craft radio receive the opportunity to work
with delicate instruments, such as thermo-
couple ammeters, voltmeters, and milliam-
meters. The expericnce gained hy working
with these instruments, gives the radioman
a splendid background for further train-
ing as an instrument mechanic.

The duties of the instrument mechanic
are concerned mostly with the repair, cali-
bration, and installation of aircraft instru-
ments such as the flight indicator, auto-
matic pilot. rate-of-climb indicator, and the
flight indicator.

This is a very highly specialized field and
special training is needed. The aircraft
radioman is the logical man for the job if
he obtains that extra training.

Work in this field is to be had in factories,
for the airlines, and at private airports.

The pay for this job varies between $1.400
to $3,700 per year, and it should he seriously
considered by those who are familiar with
sensitive radio instruments.

Aviation Radio Merchandiging—The gen-
eral qualifications here are that the appli-
cant have had specialized training in gen-
eral sales and service.

He should have had a well-planned busi-
ness education coupled with a technical
education in aireraft radio.

The pay for this job depends upon
ability and is a very lucrative field for
those who are willing to work.

Aviation Radio Cirvil Service Jobs—The
Civil Aeronautics Authority and other gov-
ernmental apencies hold periodical exam-
inations which afford many radiomen the
opportunity to better themselves. The many
jobs offered are:

Radio operator (senior & junior), on air-
ways, instrument mechanies working in
government depots, radio repair technicians,
aircraft radio installation and maintenance
technicians, and many engineering jobs.

The qualifications for these jobs are
readily obtained by writing to the CAA and
consulting the Civil Service Secretary in
your district.

MILITARY AVIATION RADIO

Last but not least on our list of positions
in the aviation radio industry are the mili-
tary forces of the United States. The United
States Army Air Corps, the Naval Aviation
Section, the Coast Guard Aviation Services,
and the Marine Aviation Section. These
services offer the young men of today
countless opportunities to obtain the neces-
sary education and experience for qualifica-
tion in civilian industry, and the field offers

good security with good pay.

The qualifications of the Army Air Corps,
generally, requires that the applicant he a
healthy individual, able to pass the physical
examination given; with no dependents,
have at least a high school education or
its equivalent; and be between the ages of
18 and 35 years.

The United States Army Air Corps offers
training of the highest standards in Avia-
tion Radio Operating and Repair.

Actual operating aboard aireraft, in
ground stations (control towers), teletype
training. weather forecasting and observa-
tion, and a complete, well-rounded training |
program, is constantly in session for keep- |
ing the men well abreast of the times, and !
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ied readily 1a your posket

well-trained in the field of Aviation Radio.

The Army Air Corps also offers a special
course in instrument training, and an op-
portunity to learn also, the operation of
the Link Trainer, cte. This education is
had by passing prepared  exuminations
which determine the applicant’s adaptability
and speed of learning.

The Coast Guurd, Marines, and Navy,
also have about the sume training as the
Army Air Corps.

After considering the many wivantages
offered by the military forces it is readily
apparent that these advantages should he
taken into consideration by every  able-
bodied young American who desires the
best in training and who has the desire to
better himself,

Information concerning the training of-
fered by the Military Aviation Services
may be had by consulting the reeruiting

office in your city.

EMPLOYMENT APPLICATIONS

Many of you readers will begin to wonder
4s to the method used in getting most of
the jobs mentioned 20 fur. “Any road which
leads to a good end, is always the hard one
to travel,”

Commencing with the airlines: it is
known that ecach large concern throughout
the nation has a personnel department, The
first proper step would he to either drop
in personally and sce the personnel manager
on appointment, or to write a letter giving
your qualifications. The former js quite
proper, but the latter is to bhe discouraged,

The addresses of the different airlines
may be had by eonsulting the aireraft di-
rectory, or by visiting your local airport
where this information may  usually be
obtained by asking the airport manager;
or it may be obtained at u branch airlines
office.

Each concern throughout the United
Stutes having a personnel office has printed
application blanks which are usually sent
to an applicant upon request. Usually the
application blank sent you will have a list

of the jobs offered in your particular line.
It isn't necessary for the applicant to write
i lengthy letter giving details of his ex-
periences, qualifications ete.; everything is
covered in detail in the application blank.
After the application blank is filled out and
mailed it is usually from 1 to 3 weeks until
acknowledgement is received,

If it is possiblc for one to visit the
main office, and obtain an interview with
the Communications Superintendent and
personnel wmanager, much muay bhe uccom-
plished,

For cmuployment in any branch of the
aviation radio industry, the personnel man-
ager of the different eoncerns shoulld be
consulted, with a final talk with either the
shop superintendent or plant foreman. In
these interviews with cither the connnuniea-
tions superintendent or the shop foreman,
it ix well to bear in mind their position.
They know their jobs or they wouldn’t be
there. A brief outlinre of your experienee
aml training, with your intentions should
be given, with your past record speaking
for itself. Your prospective employer’s time
is important, yours is also. Don't waste it
by talking about your “Cousin Tim's” trans-
mitter, or your ideas on u new type of
antenna,

Above all, be brief, and be yourself. (Pre-
tentiousnes<, ne matter how small, is al-
ways noticed.t If you don’t know your job.
yYour interviewer will usually know that
too. The Aviation Radio Tndustry is the
one branch of the industries of today that
aonmn cannet walk into by o “blutfy ™ sales-
talk,

You nuist know your joh when vou work
in Aviation Ralio. because radio is being
depended upon more and more every day
to add to the safety of modern aiveraft as
they fly over land and water.

If you are now working in the aireraft
radio tield. you cun feel justly proud., be-
cause even though you may be just a small
“cog” in the wheel of a big industry every
little bit that you do. helps to publicize
the slogan, *“AIR TRANSPORTATION,
ONWARD WITH THE AID OF RADIQ!"™

AN INEXPENSIVE TEST SPEAKER

@ SOME Servicemen do not use a test

speaker at all, and a large number of
them do not use one that is truly universal.
As for myself I certainly would not be with-
out one, and I would not put up with one
that wus not universal or that wastes time
when this one cun be built in half an hour
at a cost of about §t for the new speuker,
parts and all,

Any good-grade, permanent-magnet dy-
namic speaker rated ot 5 watts or more
with a voice eoil impedance of 6 to 10 ohms
will do for the speaker itself. The output
transformer is a good-grade universal out-
put unit, 1 end of whose output is connected
to 1 side of the voice coil. All the other tups
are taken to tip-jucks on the panel, while
the other side of the voice coil terminates
in a phone tip to match different tubes.
Leads are ulso brought out from the voiee
coil itself to 2 tip-jacks un the panel. Bring-
ing the 3 primary wires out to tip-jucks

Ve

L N 3 * 0
V.CIME  Pia+”

(T E CA
R NSER
SUBSTITUTE
SPEARER FIEt,0s)

completes the wiring,

All parts are mounted on plywood (wall-
board), Parts used other than the speaker
and transformer are 10 tip-jacks, 4 phone
tips, and 3 alligator clips. The alligator elips
and 3 of the phone tins are used in making
the 3 leads to connect the test speaker to
the set Leing tested,

W. 7. INLLowkLL,
Idabel, Ghlg.

N ——

BOOK REVIEW

AT . L [ 1
A TEXT BOOK ON LIGHT, by A. W. Barton
(1939). Published by longmans, Green & Co.
Size. 6 x ¥ ins.. cloth cover, 272 jHustrations, 426
prs. I'rice, $31.

To some technicians a book of this title might
seem far afield from radio. However the rapid
expansion of television and other types of apera-
tiun in the ultra-shortwave region, and develop-
ments in the use of the electrie eve, make it
necessary  that Radio-Craft bring this book to

RADIO-CRAFT

the attention of its remders,
The book hus been written for students with
an clementary knowledre of Light who are read-
ingz for unjversity scholarships, ete. The first part
of the book treats geometrical opties ns a sCien-
tific analysis of lenses wnd mirrora, The remainder
of the book ix devoted to an-werime the question,
“What i light 20 The ook eoncludes with an
wecount of the photoolectrie effeet and Compton
effeet which demand a revival of the corpuscular
theory in a new form. Note that the book
assumes a4 previons clemestary nequaintance with
the subjeet,
NOVEMBER,
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Main radio room of the S.8.
the West

$50,000—aboard the S.S. America, this
country's new queen of the seas, is
the finest and most comprehensive ever in-
stalled on an American luxury liner,
Charles J. Pannill, president of the Radio-
marine Corp. of America revealed last
month coincident with the vessel's arrvival
in New York harbor. It is the first case in
which an American passenger ship has had
its radio installation planned and designed
in advance of the vessel’s construction.
The ship’s radie room is in charge of §
radio officers. A total of 8 radio trans-
mitters, 9 reccivers, a radio compass (sce
photo on cover), and a radio automatic

RADIO equipment—valued altogether at

BROADCASTING AN AQUAPLANE RACE

tion and a seapoing station in opera-

tion, the Don Lee Broadcasting Svs-
tem for the 6th consecutive year last nionth
again established one of the most cluborate
set-ups cver devised to cover an outdoor
cvent the Catalina-Hermesa-Manhattan
Aquaplane Race.

The “ironing-hoard derby” is aired eoast-
to-coust over Mutual.

Fraunk Kennedy, Chief Enginecr of the
Don Lee net, maintained headquarters with
100-watt KABB at lermosa Pier, with
cueing and communication facilities to all
points, The KHJ remote pick-up truck was
used us the base for a 60-foot antenna.

In addition to this, elaborate amplifiers
and switching systems were used to coor-
dinate all points and several reccivers were
used to monitor. With Kennedy at this point
were technicians Robert Murray and Robert
Bullock.

At another spot—Manhattan Dier, a mile
awany—were announcer Stu Wilson and
technician Roy Raglan at an announcing
and receiving set-up.

For the 3rd broadeasting unit Kennedy
¢stablished KABD, 100-watt shortwave

RADIO-CRAFT

wlTIl 2 land stations, an airplane sta-

for

America. This [argest and finest liner ever built in the U.S. is now on

s.S. AMERICA’S RADIO

Indies run.

alarm, give the America a code anid voice
link with all the important ports and cities
of the world, und other ships at sea.

A switching panel affords seleetion of
any of the 5 receiving doublet antennas
for cither of 2 high-frequency receivers.
Switches also control 4 loudspeakers for
monitoring by speaker or earphone. Other
switches enable a conncction between any
of 4 receivers and ua loudspeaker on the
ship's bridge.

Still other panels contain the main radio-
telephone controls including a speech in-
verting or “scrambling” device to obtain
privacy in radiophone conversations.

NOVEMBER,
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Emergency sef-up aboard the S.5. Amcrica.

A 50-watt emergencey transmitter operates
on cither emergency generators or a reserve
2 sets of storage batteries; an emergency
crystal receiver operates without batteries
or tubes!

A 75-watt radiophone on 2 to 3 me, in=
stalled in the ship's chart room, is used only
for shipping business (communicating with
tugs while docking, and with the pier and
home office while the ship is in the harbor).

The 13 antennas aboard ship include the
2 lifebpat antennas, radio compauss loop
antenna, 75-watt radiophone antenna, 5
doublet receiving antennas, main flat-top
antenna, herizontal-V and the forward in-
verted-V antennas.

Tl

This 100-W. transmitter aboard the California Fish and Game cutter Mar
Catalina _Aquaplane
Charles Sherbourne, left, and Glenn Turner man

ocean hookup to broadcast the annual

1940

lin did its part in a land-air-
Race on the Pacific Coast. Technicians
the equipment in the cabin.
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OPPORTUNITY AD-LETS |

Advertisements In 1his section cost 15 cenls a word
for each insertion. .Nwme. address and infiisls musl
be Included st the ahove rate. Cash should arcum-
pany sli classified ailvertissments unless placed by
an socredited advertising agency. No advertisement
for less than ten words accepted. Ten percent  dis-
OOURt for 8it fssues. twenty percent for twelve lssues.
Objectionsbis or mislesding advertisements hot sc-
cepted,  Advertizerients  for  December, 1940, issue
must Teach us ot Laer than October 7th,

Radis-Craft ¢ 20 Vesey St. ® New York, N. Y.

AGENTS WANTED

300% PROFIT BELLING GOLD LEAF LETTERS FOR
store windows: Free sumples. Merallle Company, 451
North Clark, Chicaxo.

BOOKS ANO MAGAZINES

ABSURE YOURSELF OF GREATER PROFITS BY
dolng radio service jobs more quickly, Autlientle mersice
#uldes show you the way to locate and correel Iroubles
o any radio receiver, Gernshack OMclal Radio Service
Manuals show you how to complete more repalr joba in
isea time—how 10 earn more money by fasier servielng.
gte:ul the advertisement witeh anpears on page M6 of this
sshe.

WE HAVE A FEW HUNDRED RADIO ENCYcCLO-
pedias, by 8. Gernshuck. second edition. originally gold
at $3.08. Book has 332 pages, sweight 3 lbs., size 9 x
12 inches. Red motorco " keratol flexible binding, Send
$1.49 in wtamps. cash or woney order and hook wilt be
formwarded express collect. Terhnifux, 1915 So. State Rtreet,
Chicago, [Hinois.

DIATHERMY MACHINES
DIATHERMY, SHORT.-WAVE THERAPY, ANG ULTRA
Fhort-wure Iherapy muchines custom-buli by rallo enginee
at eonglderatie i€ iver commercial machines; 6 melers,
16 meters or ather freqneney kpecified can be fin-
nished. Machines subsynntially bullt with hlgh  patiem
rafety factor. 230200 wytla vulpnt.  Neat Drofessional
appearance. Automatic safety tlme switvhes, All neee
sary pads and electrod For sale only to physlci
Livspitals, und sanatori Prices from $195,00 10 $300
Not for sale to the 1 public. Write, giving jou
own specifications amd requirements, No 1iterature avall-
able; eustom constructin only, Han Stuart, T, 0. Dot 58,
Teaneck, N 1,

r

~ EQUCATIONAL COURSES
USED CORRESPONDENCE COURSES AND SBERVICE
Books Bought, Solil or Hented. Catulog Free, Vernan kx
thanee, l{--n_u . Alalisua,

CORRESPON D.E_NCE

COURSES AND EDUCATIONAL
hooks, alightly wsed. &

. Rented, Exchanged. All sub
Jects, Hatisfaction g . Casly padid Tor uned courses.
Complete detalls aml barcain catuligy FREE, Write Nelam
pARY. 500 Sherman, Dept. 1,242, Chieago,

o INSTRUCTION
COMMERCIAL RAOIC OPERATORS LIGENSE QUES.
tiohs and answers, Two dullars her elanent. G, C. Waller,
€510 E. Washington v, Tul-a, Okla.

MANUSCRIFTS WANTED

WANTED—MANUSCRIPTS. POEMS, SONGS FOR

publication. Fortuny's, 87 Fifth .Ave.. New York.
MISCELLANEOUS

WANTED: TEST EQUIPMENT, TRANSMITTER.

Walter Wichmer, Suuc Falle, Somth Dikota,

. PHOTOGRAPHY

l/IDD_.-DO(l OF A SECOND SPEED FLASHM UNIT FOR
Steoboscople FLotogreply, S0 gn, APt B3 THZ Wit
®nd Ave, New York Chy

RADIO

WE BUY AND SELL USED RADIO TESTING EQUIP.
mnt.f,'l‘lmol payments if desired. Harold Davig, e,
8.

WILL SWAP ARVIN AUTOMOBILE RADIO RECEIVER,
radle books. oxperfwental reevivers, calmera—or wiiu
YoOu want—for mag ¢ detector  aitplane -cloth spanker.
Adams-Morgan  wood-cate  varfable condenser,  Nairy-13pe
loogsecoupler, deFure-t Awdim coutrol box, or what ol
apparatuy !mrev your K. Rernard, 10 Mannlug Mes,
N. Plainfield, N, J.

HARD-TO-CET RADIO DIAGRAMS. TRY USUAL
sources firgt, If you tan't get them, try us. Price, T3¢
1o $1.50 if we ‘succeed; no charge if we don’t. You
loss nothing! Send nu momey— write first giving fullest
information. Enclose relurn-aderessed, stumped  envelope.
We have helped rmany Servicomen, experimenters  and
radio fans, We may help you. Allan Stoart, 10, Itex 56,
Teaneck, N. 1.

- .

STAMPS

THREE SCARCE SETS, NOW OBSQLETE, 25¢c. WITH
tiew customer, gift: Hox 211, Malden, Mass.

TECHNICAL ART SERVICE

DRAFTING AND ART _SERVICE—A COMPLETE
Servics for the Industrial and (ommereial Markerers.

It your business or plant ean‘’t afford a desizning or,
arafting staff. don't let this $10p You from golng ahead
with that new product you intend marketing, or that
catalog of mechanical of electrical items whirh neecds
fine detailed drawings and highly rctouched pholographa,
Any mechanical, electrical or radio prodblem can be solvedd
for you by our associated ataff of designers. draftsmen
and artists, and techhical copywriters. Write for any |
additional information a: to methds and price for this
serviee. Tec-Art Drafting Service, 228 Charlotte Terrace.
toselle 1*ark. N, J.

DRAFTING SCHEMATIC DIAGRAMS SEND US A
10ugh BEetch of wour cirenit. Jatimgles by return muil.
Our prices are mederate: ur wiy soargntepd, Noojols
oo blg or small, Wi, Kadlecek, 0. 440 Eust 8311 ..
New York, NOY.
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transmitter aboard the California State
Fish and Game Cutter Morliv. This trans.
mitter was fitted with complete cueing facili-
ties manned by technieians Glenn Turner
and Charles Sherhourne.

Homer Welborne and
handled the mike,

They broadeast the »tart of the gruelling
d4-mile vace from the Catalina Isthmus ani
followed the racers, to describe aquaplune
riders taking hard spills into the llue water
when their musecles could no lomgzer stand
the pounding of the rourh sea agninst their
wooden sleds towerl by fast mnturboats,

Reid  Kilpatrick

Overhead, in a trim Beacheraft high-speed
airplane rode technician Bob Moody at the
controls of KAOG, an 8-watt pack trans-
mitter. Dave Young followed the ironing-
boards with field glisses and circled over
the Pacific Ocean ns the riders held on to
theiv wiuaplanes with grim determination.
Pilot was Ted Brown. The ship had a trail-
ing wire antenna anil complete  cueing
facilities for the announcer. The airplane
served admirably in broadeasting the 5-lap
portion of the race between Manhuttan and
Hermosa,

RADIO FOR DEFENSE

(See Editorial on puge 263)

THE RADIO INDUSTRY
(1) MANUFACTURING
a—Radio Fquipment (ineluding Sets,
Tubes and Purts)
b—P.A, Amplifiers
v—Testing Equipment
d—Transmitters

p—Communication Reeceivers

(2) MERCHANDISING
a—Mail-Order and Supply Companies
b—Distributors, Jobbers and Retailers
(3) RADIO SERVICING

1) RADIO PUBLISHING

RADIO BROADCASTING
a—Radio Eagincering
b—Sound Effects Fngincers
¢ Transcriptions
d—Maintenance Encincers
o — Radio Talent

f- Fducational
ir—International Shortwave
h—Remote Pick-upa
i—Pulice Radio
TELEVISION
a—Microwave Experiments
b= Cathode-Ray Desenrch
c—Color Television
FACSIMILE

RADIO COMMUNICATIONS

a~-Wired-Radio (Cuarriecs

b—-Radie Typewriter

e—-Transoceaniv, Marine aml Aviation

d - Police Radio

F'OLICE RADIO

a—Via Amplitude Modulation

b—Via Frequeney Mudulation

FIRE PATROL RADIO

AMATEUR RADIO

a—Shortwave  and
Research

AVIATION RADIO

a—Automatic Rinlio Landing Systems

h—Itulio Compass

c—Ruadio Dirvetion Finding

d  Radio Rabat Pilot Svstems

e— Radio Beacuns

- -Communication

r—Facsimile

MARINE RADIO

a=-Comnmuntication

b—>Marine Radio Direction Fimlinge

c—Radio Compuass

d—S8hip's Fublic Address System

e—Automatic SOX Alurm Syztem

SOUND RECORDING AND PLAY-
BACK

a—Dise

b—Film

e—8teel-tane

d—"Transcriptions

PUBLIC ADDRESS

a—Inter-Office Communication

h—Hearing-Aids

c—Sovnd Movies

d—DP.A. Systems an Ships

e—P.A. Systems in Schools, Hotels,
Night Clubs, Awditoriums, ete.

(6

-

(7
(R)

19}

(10)
(11}
Ultra-Shortwave

112y

(AR

(14)

(13)

RADIO-CRAFT

f—P.A. Rental Business
w—Stereephonic Reproduction

(16) RATLIROAD RADIO
u—Train Dispatehing by Radio
I—Radio Reception (for entertainment
on trains)
¢—Radio "Barkers" on Train-
d—-Radio Communication with Trains
(17) ELECTRONI(R .
a—Photoelectric  Devices -There e,
over 500 applications of photo-
electric cells in commercial and
other devices of all types '
h—Electrunic Musie
¢—Telescope Controls
d~-Photographic Aids
e—"Lie"” Detecturs
{— Reseureh .
g—Insect Exterminators
h—Electrie Fence Controllers
(18) RADIO TELEMECIIANICS
a=—Remote Contral of Ships, Planes,
Cars, ete,
(19) RADIO IN MEDICINE
a~—Shortwave Diathermy
b—Radlio Surgery
o~ Radia Stethoseope
d—Riulio Diarnosis
e—{malioscope
(20) RADIO SCHOOLS
a—Engineering
h-—Servicing
o~ Camtnunicutions
I =Broadeasting  (including Talent )
(21) TALKIES (Home, Industrial. Schoot,
Theatres)
a—Design, Tnstallation and Nervicing
(22) FREQUENCY MODULATION
a—Transmissivn and Reception
b- Tolice Radio 8 '
c—Emergeney Serviees t3
(23) EMERGENCY SERVICES 2 U
a- -Utilities 1 Bleetric, Gus and Water
(24) —WIRED RADIO (CARRIEDL:
it— Communication
b— Broadeasting
¢— Remote Control
d  Home Phono
(25) FORESTRY AND PARKS BAIMO
(26) PERSONAL RADIO
a—DMiniature Sets and Parts
(27) METAL LOCATORS
a—Pipelines
b—<Treasure” (Lulk metals
(28) GEROPHYSRH AL PROSPECTING
DEVICES
a— Ore and Oil Locutors
(20) INTERFERENCE SERVICING
(30) TEEXT INSTRUMENTS
a—Laboratory and Preduction
b—=RServicing (AM., F.M. Television,
Electronies)
(31) PLASTICS
(32) TOOLS
a—Manufacturing
(33) RADIO ADVERTINING

MY EMBER. 1342

for



SAVE UP TO 50/
Ove theis Hesw 198/ ’ L JusE

24 FREQUENCY MODULATION MIOWEST

.l TELEVISION ADAPTATION
RADIO

COMPLETE

CHASSIS

WITH TUBES
y AND SPEAKER

GET THRILLING WORLD-WIDE

FOREIGN NEWS DIRECT!

appears in your local paper or is announced
over your local radio. We say: You can get
thrilling world-wide foreign news, sports broad-
casts and musical programs better and more
clearly with a Midwest!

5 Zﬁ :
YEAR OF

v FINE RADIOY

{ DAYS
TRIAL

will out-perform ordinary sets, you
will be particularly delighted-with the
brilliant performance, beautiful tone

Radio enthusiasts
and merchandising

experts who have seen the sensational
new 1941 Midwest Radios say that
they represent today's outstanding
values! If you get a big ““kick” out of
owning a super powerful radio that

and world-ranging ability of these
super Midwests. Just imagine being
able to pull in world-distant broad-
casts from the capitals of Europe—to
hear history in the making before it

THIS

—

5.BANDS |

ON YOUR OLD RADIO

*Now, you can not only save up to 509, by
buying direct from the Midwest factory—but,
Midwest allows you up to $25 on your old radio
—on many models shown in the big, FREE
Midwest Catalog. Send for this catalog and see
for yourself that it actually brings the Midwest
factory to you, that it pictures and dramatizes
many beautiful,
values
—including Automatic Record-Changing
Radio-Phonographs,

| (Mode! Z-18
shown at left)

]8.‘|‘UBES SEND YOUR NAME AND ADDRESS ON

:Tu; $2 500 TRADE-IN ALLOWANCE*
|

1941 factory-to-you radio
from 6 to 18 tubes—up to 5 wave bands

Home Recorders, etc.

FILL IN COUPON

Qur famous

MAIL COUPON
sor FREE
CATALOG

for

RADIO-CRAFT

30-day prove- |
it-yoursaclf plan fully '
protects you and enables

you to prove Midwest's .
super performance in the ‘
privacy of your own home.

Absolutely no obligation. ‘

NOVEMBER,

ONLY

$2095

COMPLETE

15-TUBE

CABINET MODEL

Just think! Here’s a super
powerful 15-tube radio—com-
plete in cabinet—at a price you
would ordinarily pay for a 7 or
8.tube set. Never before have
you been offered so much
radio for so little money!

Fifteen tubes include
Rectifiers, Control and
Tuning Eye Tubes,

AND MAIL TODAY OR JUST

MIDWEST %22 RADIOS

MANUFACTURERS OF QUALITY RADIOS SINCE 1920

I¢t POSTCARD

Midwest Radio Corporstion
Cincinnati, Ohio, U.S. A,
Depl. 12-CcC

Send me your new FREE
Catalog, complete details of
your liberal 30-day Trial offer
and factory-to-you prices.

1940

Town.

User-Agents Make Easy Extra Money.

LY - ——

]

]

]

L

|

- —

L

................. '
State..... !

Check hese () for detalls. |
________ 3
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*LATEST RADIO APPARATUS

"UNI-VEL” MICROPHONE

The Webster Co.
5622 Bloomingdale Ave, Chicago, Ill.

ONE of a new line of microphones, the
“Uni-Vel” velocity microphone claims
true cardioid characteristics: wide-angle
pick-up in front and “dead” in back, “full-
range frequency response,” unidirectional
characteristics, operation 307+ closer to
speakers, etc. Mike is housed in modern
streamline black and chrome case.—Radio-
Craft

"“WIRELESS” AUTOMATIC
RECORD CHANGER

Galvin Mfg, Co.
4545 Augusta Blvd., Chicago, ¥ll.

ODEL 23RC is a “wireless” automatic

record changer with a capacity of 8
10-in. or 7 12-in. records. The unit has an
automatic “reject” button, crystal pickup,
tangent tone arm, constant speed and self-
starting motor, rim-drive turntable. Plays
through any radio set by radiating signal.
Plugs into the A.C. light line. No connec-
tion to radio receiver required. Size, 21 x
8% x 12 ins.—Ruadio-Craft

VICTROLA

RCA Manufacturing Co., Ine.
Camden, N. J,

L
ODEL V-100 is a combination radio and
phonograph. This instrument is one of

a series of 14 just introduced. Receiver is
4 5-tube broadeast instrument with built-in
loop antenna. The phonograph uses a con-
stant-speed self-starting motor and plays

306

10- or 12-in. records with the lid closed.
All audio circuits especially designed for
record reproduction. Measures 11x16% x
13% ins. deep.—Radio-Cruft

HIGH-FIDELITY SPEAKER

RCA Manufacturing Co., Inc.
Camden, N, J.

N ‘“extended range” loudspeaker de-

signed especially for use with com-
munications receivers. Its frequency range
is from 60 to 5,000 cycles and its power
handling capacity, 10 W. Voice coil im-
pedance is 2.3 ohms at 400 cycles.—Radio-
Craft

NEW SELENIUM CELL

Bradley Laboratories, Inc.
New Haven, Conn,

AN entirely new type of Selenium Barrier
Layer Photoelectric Cell for use with
light measurement and control instruments.
A new sensitizing process it is claimed gives
these cells high current sensitivity as well
as high internal impedance. The cell is avail-
able in standard sizes or constructed to in-
dividual specifications.—Radie-Craft

TELEVISION AND F.M. NOISE
METER

Measurements Corp.
Boonton, N. J.
THE band-pass of the model 58 square-
wave signal generator is sufficiently
wide for field-strength measurements of
frequency modulation signals; wobbly radia-
tions of diathermy machines; and television
signals. Permits closely determining the
true nuisance value of ignition and other

RADIO-CRAFT

pulse-type noise (this is in contrast with’
previously-available test equipment for this
purpose).

Specifications: 15 to 150 megacyeles in
5 bands—dial directly calibrated in mega-
eyeles; 1 to 100,000 microvolts measuring
range across 70-ohm line; 1 to 100 micro-
volts on semi-logarithmic output scale. Bal-
anced resistance attenuator with ratios of
10, 100, and 1,000 ahead of all tubes; ac-
curate gain standardization from internal
“shot noise” diode.

Special calibration dial eliminates need
for charts, Tuned R.F, amplifier eliminates
image response—all circuits accurately
tracked. Provision for direct operation of a
S-milliampere recorder. Pushbutton switch-
ing throughout for rapid operation. Built-in
dual repulated power supply for operation
from either 115 V. A.C. or 6 V. D.C—
Radio-Cruft

SOLDERING MACHINE

Electric Soldering Iron Co., Inc,

Deep River, Conn.
TREADLE-OPERATED soldering ma-
chine, model F, used where small parts

must be soldered and particularly where it
is necessary to hold the 2 parts together
until the solder is applied. Feeding of
solder may be exactly regulated. Solder up
to *-in. diameter may be used. The average
industrial soldering iron is adaptable to
this machine. Ideal for work where both
hands are required to hold the object being
soldered.—Radio-Craft

ELECTRIC ETCHER

Ideal Commutator Dresser Co.
Sycamore, Il

e i |-

e

PORTABLE electric tool for perma-

nently marking tools, parts, dies, bear-
ings, saws, drills and similar apparatus,
Etching heats available are rated as 120,
240, 420 and 700 W.—a red indicator lamp
burns brightly as the higher heats are
turned on. Standard “Universal” No. 13 unit
available for 115-V., 60-cycle A.C. operation.
Other voltages and frequencies available
upon request.—Radio-Craft

d

PORTABLE POWER SUPPLY

Electronic Laboratoriss, Inc.
122 W. New York St., Indianapolis, Ind.
DESIGNED especially for use with marine
transmitting and receiving equipment.
One section of the power supply delivers
filament current for the transmitter and re-
ceiver while the other 2 sections deliver
high-voltage D.C. This model S-482 “Porta-
powr” is constructed for either 12, 32 or 110
V. marine application.—Radio-Craft

CODE PRACTICE

“OSCILLATONE"
T. R. McElroy
100 Brookline Ave., Boston, Mass.

N electronic instrument for reproduc-
A ing the dots and dashes of radio teleg-
raphy. The oscillator may be hooked up
for practice or plugged into a c¢ircuit for

for NOVEMBER, 1940



e LATEST RADIO APPARATUS®

NEW BALLAST TUBE

TUBE TESTER Amperite Co.
The Triplett Electrical Instrument Ce 561 Brosdway, New York, N. ¥
Blufften, Ohio P ET N

7 auTomanc |
& AECULATOR [ i

LESS Time to Repair Radios...
Means MORE Time to Build Business!

RCA RIDER
CHANALYST

BALLAST 2%

Qe AyTOMA

uLaTION Cf
D VOLTA

i
1)
. Yesterday’s servicing methods were
Y i good enough .. for) esterday. But pro-
X o 2 G gressiweser\1cementad«vdemandmeth-
5 . ods that fix sets quicker. They spend less
3 time bending over receivers—more
time going out after business... develop-
ing business-getting ideas building
FREQUENCY MODULATION their business,
SIGNAL GENERATOR Signal-tracing with the Rider Chanalyst
The Hickok Electrical Instrument Co. takes less time! i )
10514 Dupont Ave., Clevetand, Ohio Greatest advance in radio servicing 1.

struments since servicing began, the
RCA Rider Chanalvst uses the newest
method of attack: she signal ftself, com-
mon to every radio. lUs an investment
worth investigating! Ask your RCA Dis-
tributor for on-the-circuit proof of the
Chanalyst's effectiveness by means of
the Dynamic Demonstrator.

“Line "em up” Faster, Easier, Better!
NEW RCA A. C. TEST OSCILLATOR
No. 167 . . . $34.50 to servicemen

# New, Accurate, Easy-Reading Diul

+ 100-30,000 KC.Fundamentals: 6 Bands
+ Full 1,0 Volt Maximum QOutput

* 30%, 400-Cycle Internal Modulatien

Over 380 million RCA Radio  {.lLE5m
Tubes have been purchased by radio ot is
users. I n wbes, as in parts and test y
Quipr it pays to f
&0 RCA the Way.

as Finas Rodie

AP

RCA Manufacturing Co.. Inc.. Camden, N. J.
A Service of the Radio Corporation of America
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*LATEST RADIO APPARATUS®

AF. outputs of 400 cycles fixed and 50 to
10,000 cycles variable are uvailable; crystal-
controlled outputs, modulated and unmedu-
d, with aceuracy better than 0.01-9;
and with frequency coverage from 100 ke.
to 10 steps and from 1,000
ke. to 150 me. in 1-megacycle steps. Signal
generator includes a built-in power supply
nd is designed for the 110-V. A.C. 2,
40 to 65 cycles—Radio-Craft

COMBINATION SET AND
TUBE TESTER

Radio City Products Co., Ine
88 Park Place, New York, N. Y
ODEL 803
“portable serv-
ice shop” combin
in onc instrument
the funections of
tube tester and set
tester. The instru-
ment is compact,
measuring but 12%
x13x6 ins., and
4 weighing but 124
ibs. A single meter, fused against burn-out,
i1s used for all funections. Set tester fune-
tions include ranges 0-10/60/500,1,000 D.C.
voltages at 1,000 ohms/volt, and ranges for
A.C. and output voltages. Direet current
ranges are 0-1,/10/100 ma./1/10A. Ohm-
meter ranges include 0-500/5,000/1 meg., 10
megs. Decibel ranges: 8-15, 15-29, 29-49 and
32-56. Self-contained battery serves for the
Medium Ohms range and a built-in power
supply for the other ranges. Tube testing
facilities include those for all old and new
tubes including the miniature, bantam
junior and ballast types. The well-known
‘Dynoptimum® circuit is utilized. Tests are
at standard R.M.A. plate voltage and loads

..... . in 100-ke.

JUST PUBLISHED!

and include hot inter-element short and leak-
age tests for individual elements; also, all
filament voltages. Mechanical roll charts
list test data for tubes.- -Radio-Craft

NEW LINE OF CABINETS

Insuline Corp. of America
30-30 Northern Blvd., Long Island City, N. Y.

A entirely
new and

improved line of
metal cabinets
chassis, ampli-
fier echassis
panels, ete. The
cabinets are all
streamlined and
are embellished with chrome molding and
chrome air-gate ventilators. Finish is marine
gray ripple enamel.—Radio-Craft

UNIVERSAL CONNECTOR KIT

Selectar Mfg. Corp.
30 W. 15 5t., New York, N. Y.

BF A8l aci
\ Bll 1=

Sl

ACI F

HE kit is designed to expedite servicing.
Consists of 10 gadgets which it is claimed
will save time in making speaker micro-
phone and chassis connections as well as

alc

POSTPAID

Slxe—86 x 9
inches

64 Pages
Stiff, flexible
covers
Numgrous
lustrations
and
diagrams

ANEW BOOK TO ADD TO YOUR TECHNICAL LIBRARY

A"TOMOB".E nAnlo—Principles & Practice

by B. Baker Bryant

oW 10 Install and service the modern suto-

mobile radio recelver. All of the nom-essential
details which huve crept Into the profession have
been weeded out, Each toplc is treated so as (o
contaln a precisc statement of the fundamental
princivle involved, to assure the rteader's clesr un
derstanding of this principle. without distracting his
ttention by the discusslon of a multitude of details
and mathematieal expressions, which are primarlly
for the enkineer. und tend 10 confuse rather than
clurlly a statement for the uuto-radio-tec nicta
A practical treatise based on praetical experience
by practical radio people for the practleal radjo-
technician

A COMPLETE compllation of pertinent data on

Brief Qutline of Contents—

fatreduction—The Auto-Radio Art.

Features of the Modern Automobile
Receiver.

Installations of Automobife
Antenna,

The Automobile High and Low Tension
Electrical Systems.

Automobile Eleetrical Disturbances.

Vibrator Converters and Motor Generators.

Service Mints. Classified Automobils |n-
stallation  Notes. and Conclusion.

Radlos and

RADCRAFT

PUBLICATIONS, Inc.

20 Vesey Strect, New York, N. Y.
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RADIO-C

in splicing and phone-jack

The old bug-bear of cable extensions and
make-shift splices may now be totall
eliminated—Radio-Creft

MIKE CABLE TRANSFORMER

Thordarson Electric Mfg, Co.
500 W. Huron St., Chicago,

HIS transformer makes it very simple

for the sound man to adapt his present
amplifiers to the new-type low-impedance
dynami¢ or velocity microphones. Cable
transformer mounts directly on the ampli-
fier and is available in 2 types; one is a
30-50 ohm unit designed for voice-coil con-
nection of dynamic or veloeity microphone
which have self-contained line output trans-
formers. Hum pick-up is reduced to a mini-
mum by the use of magnetic shielding. The
transformer connects between the micro-
phone cable and amplifigt_input connector.

Radg




TAQ
COMBINATION

FOR AS LITTLE AS

10¢ A DAY

How easy it is to pay for this combination of desk and
Remington Deluxe Noiseless Portable Typewriter! Just
imagine, a small good will deposit with terms as low ag 10c
a day to get this combination at once! You will never miss
10c a day. Yet this small sum can actually make you im-
mediately the possessor of this amazing oflice at home
combination. You assume no obligations hy sending the

coupon.
THESE TWO EXTRA FOR YOU

LEARN TYPING FREE

To help vou even further. vou get free with this
special offer a 32-page booklet, prepared by ex-
perts, to teach you (\‘:lic“y‘mw to typewrite by
ihe touch method. When you buy a Noiseless
vou get this free Remington Rand gift that
increases the pleasure of using your Remington
Noiseless Deluxe Portable. Remember, the touch
typing book is sent free while thisoffer holds.

SPECIAL CARRYING CASE

The Remington Deluxe Noiscless Portable is
light in weight, easily carried about. With this
oﬁer Remington supplies a sturdy, beautiful
carrying case which rivals in beauty and utility
1he most atiractive luggage you can buy.

SPECIFICATIONS

WITH ANY

REMINGTON
PORTABLE TYPEWRITER

A beantiful desk in a neutral bluc-green which will fit into the
decorations of any home—trimmed in black and silver—and made
of sturdy fibre board-—is now available for only one dollar (81.00
exira) to purchasers of a Remington Noiscless Portable Type-
writer. The desk is o light that it can be moved anywhere without
trouble -it is so strong that it will hold six hundred (600) pounds.
With this combination of desk and Noiseless Deluxe Portable
Typewriter. vou will have a miniature office at home. Learn the
complete details of this offer. Mail the conpon today.

ALL ESSENTIAL FEATURES of large stand-
ard oflice machines appear in the ?\'oiselcss
Portable—standard 4-row keyboard; back spacer;
margin 8tops and margin release; double shift
key and shift lock; two color ribbon and auto-
matic ribbon reverse; variable line spacer; paper
fingers; makes as many as seven carbons; takes
paper 9.5" wide; writes lines 8.2" wide. There
are also extra features like the card writing at-
tachment, black key cards and white letters,
1ouch regulator, rubber cushioned feet. These
make typing on a Remington Deluxe Noiseless
Portable a distinct pleasure. Thousands of fam.
ilies now using the Remington Deluxe Noiseless
_l’qu'ublc know {rom experience how wonderful
itis!

Remington Rand Inc., Dept. 189-11
465 Washington St., Buffulo, N, Y.

Tell me, without obligation, how to get a Free Trial of a
new Hemington Deluxe Noiseless Portable, including
Carrying Case and Free 32-page Typing Instruction Book-
let oh terms as low as 1Uc a day. Seud Catalogue.

Name

Address.
Ciny.




*LATEST RADIO APPARATUSS®

AUTOMATIC MINIATURE
SOLDER POT

10 BE ST gggll(% 105 .-us B S

RADIO FANS EVERYWHERE—these | amazed at the wealth of information
fine ten cent text books give you an | contained in these handy books. Ex.
excellent foundation for the study of | cellent for reference——ideal for every
RADIO. They are clearly written, pro- | technical library. YOUR MONEY BACK

fusely illustrated and contain over | if you are not satisfied,

15,000 words in each book. You'll be PROMPT SHIPMENTS

e — —

No, ¢ No. 2
HOW TO BUILD FOUR HOW TO MAKE THE MOST
HGW Y0 BLILD DOERLE SHORT WAVE SETS POPULAR ALLVWE‘I\('EERIS' and
H DogwL Thousanits of rdlo fane have 2P ERREC
) ¥ WAVE SETS LUt the famous DOERLE Shart This hook eontaina 3 number of
Wave Hadio Receivers.  So in- excellent sets, some which * A
aistent ham bheen the demand have appeared’ In pnst issucs of N unusually compuact thermostatic con-
tor theas receivers, as well as HADIO-CRAFT. These sots have & N . | "
ronsteuction detalis, that this been carcfully’ engineered, They trol solder pot nreasuring %-in. inside
o0k had  heen Apecially  pub. hre nNOU experiments, Not only - . - I3
lishedt. ure these Sets described in this dia. and 3 -in. deep. Holds 1% ozs. of 50/50
Containa EVERYTHING that haa Isgok, but It contains atl of the - - T e .
f¥er Peen brinted on' " thess 1lluairations. hoOKUPS. "ot solder. Current consumption is 75 W. Sup-
plied for use on e¢ither A.C. or D.C.- -Rudio-
i——— J | Craft
No. 3 No. 4
ALTERNATING CURRENT ALL ABOUT AERIALS 7
FOR BEGINNERS This book exDlalng the theory TECHNIClANS vY ATCH
This hook Rives the beRinne unﬁ;rl-;rm‘ e"w \;ml'leodus iy?'“u:’;
0] 1 & nner a He| H W anver L. 0
foothnid'in slegirteity and Rairo Doublet, the Double Doulet, Jules Racine & Co.
“lectric eircuita ars explalned, te. explaing noise-free recep.
Oonm's Law, one nf -heprun.ln. tion. how low-Impedance trana. 20 W, 47 St Naw YOfk. N. Y.
mental laws of radic. is  ex. mission Iines work: why trans.
lained: the generatlon of al. nosed lead-inm are used. It gives |
erating current; sine waves: in detail the construction of 1
the unlts—volts, amperes, and nertnls  suligbie T long-wave
watts are explained, Ondennersy, Liroadcast receiverS, for  short.
transformers, A.C. Insiruments, wave recelvers und for nil.wave |
motors and generatora. tecelvers.
No. § No. &
BEGINNERS' RADIO HOwW TO HAVE FUN wITH
DICTIONARY RADIO
Are you puzzied by padio lan- Stunts  for  parties. ractical
Kkuaga? Cm; you _.uerlnc F‘rn; iokes. sclentific oxpurtmgnn and
yuency? Kilocyele? Tetrode? vther amuseruents which can ho
cen Rrid? Baffle? Anode? Tr;. done with your radio sct are
ode? " Pole?  lonization? Jfoule's explained (n this fascinating vol.
Luw? Hurmonic? Gravity Cell? ume. It tells how to make a
Irn_r'(;‘u cnm;tl-t ("".i':‘f lhcl--; very n:;wsbmu‘r ml(k_how to produce
cOmmon radi wWords Nt lozens i t n ie for dr e Sm] Y 10 ™~ = y E :
of ouier, mare tachnionl, Cerome make | Visihie o mamtpuow 1o 3 ERE is a sturdy wateh of special design
usad In all radio magazines and make a  “silent radio”’  wnit, 3, ; H i
Instruction books, you need this usahle by the deafonei—haw 6 || which nicets needs of radio techniejuns.
book in your Iibrary. make tovs which dance to radia 3 . S S Ig
musie. ete., e, Servicemen may wear it in the vicinity of
| loudspeukers, choke coils, ete., without fear

that it will hecome magnetized; public ad-
No. 7 No. 8 dress men can use it, for example, to check

HOw TO aua RADIO RADIO FOR BEGINNERS reverberation periods; and, commercial sta-
DIAGRAMS Hugo Gernsback. the fnternatlon. tion operators and studiv men and radio
.
Audolf lh%lom"r:lbols commonly ::1“; '.‘L'R?.‘.-‘" r\n}:ﬂ;?ehéo:;t;-ur; ::xnglg:'gr mad il find it d tel R
u n ra aRram we. N . Whos t] - i ite s . H H = P
Ronted” n Cthis CReas are nre: zines. RADIO AND TELEVISION amateuns, Wi ne 1t adequutely aceur:
WIth pletures of the apperatus wnd RADIO-CRAFT read by for split-second timing of programs and
lr:ey reproesent and h(“;’pllnlllmll un.l‘llllon's.l SCOres n!:wt‘?vr ’\Lr!umbh P
rivy an easv met! to_mem. with this new book. Any be. 3 8.
:rl‘r,.;:gm:‘m.;'rhla ll.r?‘k by Rohé-n S:nng&ké\'llgmn-ngs .;”:vn:‘ gel":\ test emissions
A R v o or und  w rar ' 0 8 L 3 .
ﬁ'l'c‘."‘ifrﬁ""r TS ’,;?l“(‘{',‘,,_.l:':g‘;. theors ™" cloarly '“”lna'l'iﬁd .‘:} Kunown as the style 230/7R Multichron,
u E simp. an| aRe, “n 1} ' H & = " H . ., oy
e asinge '.113“ 5:;’?.:&:;.5 t\\'o[ X,’\:lo‘?ﬁ-“'w'"".’h :zlu':u;?o':f,, this 17-jewel timepiece has the following
A 12 & ares na . . . Sn . . . . L
rnplctury Terse i o mysteries Of radio clean ' features: the dial is divided into 5th-seconds
o 1 | for timer purpeses: it has regular hour und
I minate wateh indicutions: circles in the
oS o T center constitute a tochomet. Lauge to
STBlE E' ECTRICAL ' record miles-per-hour speed; and un outer
' EXPERILMENTS TELEVISION track indicates distance-per-second traveled
Every ono s asking the ]
Over 100 Interesting and prac- How 402: televlslr‘-‘n weur{‘%(-nllo.x: b~‘ sound.
tical ejectrical experimchits are Look exvlaina all of the differont .,
described In this . covering aystems of television from te One button controls the sturt and stop of
every hranch of electricity —from simplest to tha most complex. . o
simple  experiments with maks It describes In A-B-C style fuat 4 sweep-second haml: another returns it
nets to high rreguen *'mtunts. ROw (B2 ihage 15 scannvd, how . | - bé
ALl of the coxperlments de. the scene Is nicked up hy the ta zero. Hairspring of Nivarox, and bLal-
BCPihed can be carried out witn televinion camera and broadcasy H
BIMPIC apparalus, most of whieh to your home. eic. Varions trpes ance-wheel of Glacidur metal, yeduce tem
Can be foundd about the home. of television wysterny are  de-. . o " .
seribed, perature effect: and, in conjunction with
the stainless-steel case, eliminate magnetic
= —

effects. This new madel has a black dial (an
BOOKS ARE ALL UNIFORM earlier, 13-jewel model, still availuble, has

S e

Frecy book In the GERNSRACK EDUCATIONAL LIRRARY nus 32 Dagei—wlth illusteations varstng from | & White dinl).—Radio-Crajt

3% to 86 in pumber. Each title vplume contains over 13,000 words. I'ositively radio's xreatest book huys! If you
do not think thess hooks worth the Price asked. return them n 21 hours and your motey will be {nstantly retunded.

QUICKLY-SERVICED
u SOLDERING IRON

RADIO PUBLICATIONS « 20 VESEY STREET . NEW YORK, N. Y. Drake Eloctric Warks, Inc.

3654 Lincoln Ave., Chicago, ill.

Soldering irons from 80 to 200 W. are avail-

"Remit by chack or money ordar-ieuister latter I you send cash or unwsed U. S, postags atamps. A !
able—Rudio-Cruft

'-.----..---.----.-..--..----.--.-----......---.-I...-.i

1 RAOIO PUBLICATIONS, Oent. RC-11-30 !

1 20 VESEY STREET, NEW YORK, N.Y. 1

1 fentlemon: Plesso send immediately, POSTPA|D., the book numbers circled halow. I am sncloslng ...... zents 1 . ) ; F

f TAh hook being 10, 1 9 y r 5 8 n 5 i 1 AN cleetrie soldering iron with an ele-

1 N ¢ . ’ NEW  NEW 1 ment that can be replaced in 30 see-

§ T 3ne FREE liatlng of 13 new 10¢ pubtteation. 1 onds; to remove, simply loosen a lock-nut,

U NGRS i bbbk -~ NN E—— AOMEERY) . soem i e i s 8 | Element and handle assembly are connected

: 5 : eleetrieally by means of spring contacts.
Clyy State

! »

[

fhSmssssssssesseseseeMAIlL COUPON TODAV!---.------------.-..‘
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e CLASSIFIED RADIO DIRECTORY®

SECTION 1I

Wﬁe’ce to ﬁuy .at./ E—
CLASSIFIED RADIO DIRECTORY

Hondy Buying Guide, by Products and Manufacturers’ Names ond Addresses, for the Entire Radio Industry

This DIRECTORY is published in scctions—I1 section per month. This mecthod of publica-
tion perntits the DIRECTORY (o be constantly up-to-date since necessary revisions «and
corrections can be made monthly. All names preceded by an asterisk (*) indicate that
they are trade nawmes.

If you cannot find any item or manufacturer in this section or in previously-published
gections, just drop us a line for the information.

Section I of this DIRECTORY was published in the October, 1940 issuc. Presented here
is Section II.

the possihility of oce 1 errors and omissions in the preparation of this Classified
Directory. Manufacturers and readers are urged to report all errors and omissions at the

q While every precaution is taken to insure accuracy, Radio-Craft cannotl guarantee against b
earliest moment to insure corrections in the very next issue.

CONDENSERS, VARIABLE

Air trimmer AT
Mics trimmer MT
Receiver tuning . . . . RT
Transmitting tuning . . . TT
Transmitting  {compressed-gas-
filled ) .. . . TIC

AIRPLANE & MARINE DIRECTION FINDER CORP.,
Clearfield, Pa.—AT R

ALDEN PRODUCTS CO.' 715 Center St., Brockton,
Mass., *‘NA-Ald''—MT, RT

ALLIED RADIO CORP., 833 W. Jackson Blvd.,
Chicago, IIll—AT, MT, RT, TT

AMERICAN STEEL PACKAGE CO. Squire Ave,
Defiance, Ohio, *''Defiance’—RT

AUTOMATIC WINDING CO. INC, 900 Passaic
Ave., East Newark, N. J.—AT MT

BARKER & WILLIAMSON, Ardmore, Pa.—TT

EPOWNING LABORATORIES, INC., 750 Main St.,
Winchester, Mass.—RT, TT

EUD RADIO, INC., 5205 Cedar Ave, Cleveland,
Chio, *''Bud"—AT, MT, RT, T1

ALLEN' D. CARDWELL MFG. CORP., Bl Prospect
St., Brookiyn, N. Y.—AT, RT,

CARRON MEG. CO.. 415 $o. Aberdeen St., Chicaga,
11, —AT, MT, RT

*DEFIANCE, American Steel Package Co.

DE-JUR-AMSCO CORP., Shelton, Conn., *'De-Jur-
Amsco”—MT

DE WALD RADIO ME[G. CORP., 436 Lafayette St.,

New York, N. Y.—A

~OOLITTLE & FALKNOR, INC., 7421 S. Loomis
Blvd., Chicago, n—r7

5.X RADIO PRODUCTS CO., 1575 Milwaukee Ave.,

Chica%c‘ .—MT

ELECTRO-MOTIVE MFG. CO. INC. So. Park &
John Sts., Willimantic, Conn., *'Elmence’'—MT
ERIEM![?ESISTOR CORP., 644 W. I12th St., Erie, Pa.

GENERAL INSTRUMENT CORP., B29 Newark Ave.,
Elizabeth, N. J., *"G..."—RT

GENERAL RADIO CO., 30 State St., Cambridge,
Mass., ''G-R"—Special-purpose types

GENERAL WINDING CO., 254 W. 3Ist St., New
York, N. Y, *'Gen-Win"'—AT_MT

*GEN.-WIN, General Winding Co.

*"G.1.", General Instrument Corp.

«"G.R" Gereral Radis Co.

E. . GUTHMAN, INC., 400 5. Peoria §t., Chicage,
I, *"'Guthman"'—M

HAMMARLUND MFG, CO,, INC, 424 W.
33rd St.. New York, N. Y.—AT, MT, RT,. TT

HAMMOND MFG. CO., Guelph, Ontario, Canada

=17
HARRISON RADIO CO. 12 W. Broadway, New
York, N AT T7

ork, N, Y—AT, MT, RT,

HEINTZ & KAUFMAN, LTD., South San Francisco,
Calif —TT, TIC

*H K, Heintz & Kaufman, Ltd.

*ICA, tnsuline Corp. of America

INSULINE CORP. OF AMERICA, 30-30 Northern
EiTvdﬁ Long lsland City, N. Y., *ICA"—AT, MT,

E. F. JOHNSON, Wasecs, Minn., *"Johnson’'—TT

LAFAYETTE RADIO CORP., 100 éth Ave., New
York, N, Y.—AT, MT, RT, TT

M & H SPORTING GOODS CO., $12 Market St.,
Phita., Pa.—AT, MT_RT, TT

P. R. MALLORY ‘& CO., INC., 3029 E. Washington
St Indiarapolis, Ind., *‘Mallory’ —MT

MEISSNER MFG. CO., 7th & Belmont Sts., Mt.
Carmel, Ill., *"Meissner'—AT, MT, RT

RADIO-CRAFT for

NOVEMBER,

JAMES MILLEN MFG. CO. INC. 150 Exchange
St. Malden, Mass.—AT, MT, RT, 1T

3. W. MILLER CO., 5917'S. Main St., Los Angeles,
Calif., *'Miller"—AT, MT )

MONTEOMERY WARD & CO., 619 W. Chicage
Ave., Chicago, HlI.—AT, MT, RT, TT .

THE MUTER CO., 1255 S." Michigan Ave., Chicago,
1., “Muter"—MT

NA.ALD, Alden Products Co.

NATIONAL COMPANY, 61 Sherman_ St., Malden,
Mass., *“National"—AT, MT, RT, TT

OAK MFG. CO., 1260 Clybourn Ave,,

111.—RT

PHILCO RADIO & TELEVISION CORP., Tiogs & C
Sts., Phila,, Pa.—MT, RT, AT

RADIO CONDENSER CO., Davis St. & Copewood,
Ave., Camden, N. J., *"R.C.C.'"'—RT, AT

RADIO ELECTRIC SERVICE CO.. INC.. N. W. Cor.
Jih & Arch Sts.. Phila., Pa—AT, MT, RT, TT

RADOLEK COMPANY, 601 W. Randolph St.,
Chicago, IIl—AT, MT, RT, TT

*RCA FARADON, RCA Mig. Co., Inc.

RCA MFG. CO., INC., Front & Cooper St.
Camden, N.J., *"RCA," *"'"RCA Faradon''—
MT, RT

*R.C.C., Radio Condenser Co.

RELIANCE DIE & STAMPING CO., 1260 Clybourn
Ave., Chicago, Ill., ‘'Reliance"—RT

MAURICE SCHWARTZ & SON, 710-712 Broadway,
Schenectady, N. Y.—AT, MT, RT, 1T

F. W. SICKLES CO., P.O. Box 920, Spvingﬁeld. Mass.

AT, MT
SOLAR MFG. CORP., Bayonne, N. J., *"*Solar"”

—MT
SUN RADIO CO., 212 Fulton St., New York, N. Y.
AT, M T

—AT, M7, RT, TT
TELERADIO ENGINEERING CORP. 484 Broome
St., New York, N. Y., *'Teleradio”—AT, MT

Chicago,

CRYSTALS (QUARTZ)

Amateur « « « .« +» « - A
Blanks . o« « . - - . . B
Broadcast. . . . . . . BC
Frequency std . . . . . FS
Holders . . . . . . . H
IL.E. fiter . . . . . . . IF
Temperature-control ovens . TO

ALLIED RADIO CORP., 833 W. Jackson Blvd..
Chicago, Ill, *"Knight'—A

AMERICAN LAYA CORP., Cherokee Blvd. & Manu-
facturers Rd,, Chattancoga, Tenn.—H
M, W. L. BURNETT RADIO LABORATORY, 4Bl4
Idaho St.. San Diego, Calif.—A, BC, FS

COLLINS RADIO CO., 2929 Ist Ave., Cedar Rapids,

la—A, BC

GALVIN' MFG, CORP., 4545 Augusta Blvd., Chicago,
1ll., *''Motorola’'—B!

HARVEY RADIO LABS., INC. 25 Thorndike St.,
Cambridge, Mass., *"'Harvey"—A,

HIPOWER CRYSTAL CO., 2035 W. Charleston St.,
Chicago, 1., *"Hipower''—A

*ICA. Insuline. Corp. of America

INSULINE COCRP. OF AMERICA, 30.30 Northern
Bivd., Long Island City, N. Y., *"ICA"—A, H

*KNIGHT, Allied Radio Corp.

*MOTOROLA, Galvin Mfg. Corp.

p. R. CRYSTALS, Peterson Radio Co.

PRECISION CRYSTAL LABS., 1211 Liberty St.,
Spnn?ﬁeld, Mass.—A, BC

PRECISION PIEZO SERVICE_ 427 Asia St, Baton
Rouge, La.—A, BC FS, H, 10

1940

PREMIER CRYSTAL LABS., INC. 55 Park Row. New
York, N. Y.—A, , F

RCA MFG. CO., INC., Front & Cooper Sts.,
Camden, N, J., *"RCA"—A, BC, FS, H

SCIENTIFIC RADIO SERVICE, 124 Jackson Ave..
University Park, Hyattsville, Md.—A

VALPEY CRYSTALS, P.O. Box 321, Holliston, Mass.
—A._BC, F5, H, IF )

WILCOX ELECTRIC CO., INC., 4014 State Line,
Kansas City, Kans.—A,

DIALS & PARTS

Complete dials . . . . CD
Crystals . . . . « . C
Decalcomanias . . . . . D
Dial cables & cords . . bC
Dial tamps . . . . . - DL
Dia! pointers . . . . - DP
Escutcheons . . - . . . E
Faces or scales . FS

Faces or scales {machine en-

graved) . , . FSM
Indicating lamps . . . . IL
Knobs—molded . KM

Knob springs . . . . . K$
Knobs — wooden
Nameplates . . . . - . N
Nameplates {machine engrav;d)

.e e M

Pilotlight essem. . . . . PA

Rubber drives . . . . RD

Silk-screened dials & windows $S
AIRPLANE & MARINE DIRECTION FINDER CORP.,
Clearfield, Pa.

~-CD
ALDEN PRODUCTS CO., 715 Center St.. Brockion,
Mass.—D, DL

ALLIED RADIO CORP., 833 W, Jackson Bivd.,
Chicago. IIl—CD, C, D, DL, DP, E, FS, KM,

KW, N

AMERICAN EMBLEM CO., INC., P.O. Box ll&-J,
Utica_ N. Y.—CD, DP, E F5, C,

AMI;:(RICAN INSULATOR CORP., New Freedom, Pa.
-—KM

AMERICAN RADIO HARDWARE CO., 476 Broad:
way, New York, N. Y., *Arhca'" :

AI;JQGELL MFG. CO., 1265 Broadway, New York,
. Y.—N

*ARHCO, Americon Hardware Co.

AUBU&N BUTTON WORKS, INC., Auburn, N. Y.

D. L AULD CO.. 5th Ave. & Sth Sts., Columbus,
Ohio—E, N

0. SUSgSIN CO., 42 Greene St., New York, N. Y.

BASTIAN BROS. CO., 1600 N. Clinton Ave., Roches-
ter, N. Y.—CD

BEN5>|XCRAD|O CORP., 920 E. Fort Ave., Baltimore,
Md . —

BOND PRgDUCTS CO., 13139 Hami ton Ave., Detroit,
Mich.—CD

BROWNING LABORATORIES, INC.. 750 Main St..
Winchester, Mass.—CD

BUD RADIO. INC. 6208 Cedar Ave., Cleveland,
Ohio, *"BUD"'—CD, DP, KM, N

C::‘RLION LAMP CORP., BIl 30th St., Union City,

. J.—DL

CLARDSTAT MFG. CO., INC. 285 N. &th St,

Brooklyn,

. Y.—KM
CONSOLIDATED WIRE & ASSOC. CORPS., Peoria
% Harr'son Sts., Chicago, I1I,—KM

3t
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CONTINENTAL DIAMOND FIBRE CoO.
Del, *''Dilophare”—F$

COTO COIL CO., Il\\. 71 llard A=,
dence, R. |  *"Coto-Wheel —CD M
*COTO. WHEEL Ceto-Coil Co.
CROWE NAME PLATE & MrG CO.

3701 Rav> s.

wood Ave,, Chlcago hl., * Crowe"—CD, C, 0P,
E, FS, KM, N, PA

DAVEN'CO.. 158 Summit S* wark, N. J—E KM
HARRY DAVIES MOLBING CO 1428 M, Wei s S,
Chicago, IlL.—E, KM

'DILOPHANE Contineral [ a F'bre
DUAL REMOTE CONTROL CO 31776 W,
Wayne, Mich, Ducon"—E KM

° U¢ON Dual Remote Control Co.

HUG KH_ EBY, INC, 4700 Sterion A,- sola,
Pa.—

EMPIRyﬁ NOTION CC. 05 E. 29 St.. N
'ENAMELOID CLOISON NE,, Ge ¢ .

ER'E RESISTOR CORP. E-=, Pa.-C. DP. E, KM, N

FEDERAL SALES CO., 2126 So.'h Je¥a sor St.,
Cnicago, [Il.—KM

FLOCK ROCESS CORP. |7\, 3 ¢ St., New York,

Warren

General Cemert Mig

C Co.
aEMLITE CORPOR,_\TION 79 |3 A Ave E

Fuest, L, 1., N. Y, E~a~eloi so 2" —CD, C
D, FS KM
GENERAL CEMENT MF3. CO., 1041 Kitbo.ra Ave,
Rockford, 1li., *"G.C '—KM, K, KW, DC RD

C:NERAL ELECTRlC CO., | River Rcad, Sche =c-

DL E Fs KM N
GENERAL RADIO Co™ b oM. N o
Mass.—CD, KM
CARL GOOR PRIN ING CO., 2615 N, Ash'a 1 A.a
Chicago, [!.
GORDON SPEC|AL”ES CO.. 1104 S. Wabas~ A. -,
| Chicage. Il--CD, 02 7S, KMt

oficge,

MMES & SONS' INC 366 U io- S
Alientown, Pa,—DP E F$
HARRISON RADIO €O. 12 W Broadwa, ‘iea
York, N. Y.—CD, C" DL, DP, KM, N
*ICA, Insuline Co'p of A~arica

INSULINE CORP. OF AMERICA, 3030 MNor -

Blsvd Lon?”lsla d Chv, N Y. *"ICA'—D>, &
‘INSUROK The Rickargason Co,

E. F. JOHNSON Waseza, Wire, '—D2

KAAR ENGINEERING CO.. 6'7 Ewersan S+ pajo

Alta, Calif. —FSM, N

H, R. KIRKLAND CO.. B1) Kag St Mor'sec

N. J—PA 1L

*KNIGHT, Alliad Rag'e Corr.

KUC;RZKADSCH INC . 1421 S, Broviwrs Da.tan,

LAFAYETTE RADIO CORP "0 6' A.f New York,
—CD C, DL

LEOTONE RAD'O CO 63 Def S1 Naw  York,

'N. Y.—CD, FS

F
LIBERTY ENGRAVING & MFG. CO 29,; 5 S
Ave., Los An?I eies, Cani.—C, E

t4 &_ H spoac NG' eooos co T r.mrw St..
3., Pa.—
MAJESTIC RADIb & TELEVISION CORP. 2,00 W.
SOth St, Chncag&o i.—Co, €
P, R. MA LORY _, mc._ 3029 E Wastisgton
St.. ladianapolis, Yadey"'—DU KM
MANUFACTURERS scnew & SUPPLY HOUSE, 215
‘W. llinois St Chicago, [ —KM
MEISSNER MFG. CO., 7th & Bel=o~t $is Mt
Carmel, 1., *" Melss' et"'—CD, K
JAMES MILLEN MEG, CO.. INC. )50 Exctange
St., Malder, Mags,—CD. KM
J. W. MILLER CO., 597 S Mam St Los Angales
Calif., *'Miller H(‘D KM
MONTGOMERY WARD & CO.. 419 W. Cric
Ave. Chicago, 1i.—CD. C. DL, KM, N
NATIONAL OMPANY, ‘&, Shar~ 3 Se. Maldan
“"National''—CD. KM

'NATIONAL UNION RADIO CORP E? Stata S+

Newark, N. J. " National Urigr’

PARISIAN NOVELTY CO 35I0 S Wassao Aue,
Cricago, 11.—CD, C N

PHILCO RADIO & TELEVISION CORP, T|oqa & C
S*s., Phila. Pa-~DL KM ch b Dp E F

PHILMORE MFG, CO., 113 U “vers+,;

N. Y—C

DREMIER CRYSTAL LABS. INC., $§ Park Roa, Mew
Yo N. ¥Y—~CD FS

RADIOYCITY PRODU%TSKCO INC., 83 Par P
Ew ork

RADIO ELECTRIC SERVICE cQO., I"JC. N W Crr
T'Sh & Arch S's P~y Pa—CD C, D.DL D3 E
3

QADIO KNOB CO 43 B, Or'n S, wcago, '

RADOLEK COMPANY, 80 W Ry go't-~ S+

cajo, W,—CD, § DL E, FS, KM KW, N

RCA MFG. CO. INC., Ca H

D® E, FS KM’ KW

TIVARD MFG. Cv , Tolads, C DC
WALTER L. SCHO'T COMP‘\\!V §264 \/. Pic
Blvd., Los Aigels Ca i —DC

HAURICE SCHWARTZ §& SOJ 7|0-7IZ B-oadaay,
Schenectad., N CO C, D DL D” E FS
KM, KW N

STAR MACHINE MFRS  1iC 137 E By, Ay
Brorv, N. Y M

F. W. STEWART MFG, COP?, 343 W, H o~ St

Chicago, [ll., *""S+awart —CD, C. D?
SUN RADlO CO 212 Fulton St Ne L
0 C, DU DP, E. FS KM, KW N
SYRACUSE ORNAME'\JTAL CoO. Sara use, N,
rocowood," *“"Woodi‘e, < VB KW
"SYROCE, Eessn Oooiity e

‘SYROCOWOOD, Syracuse Qe 1me-ta Co
312

Newark,

Provi-

TUNG.SOL LAMP WORKS, INC Radio Tube Div.
95 8th Ave.. Newark, M. J., ¥ Turg-Sel"—DL

*WOODITE, S,rac;.sﬂ Or a~e'tal Co.

*YAXLEY, P. R. #Miller, & Co <

ELECTRIC FENCE CONTROLLERS

Condensers . . ., . . . C

AEROVOX CORPORAT,O% N B rord, Mass,—C
CONTINENTAL ELECTRIC CO., Gerasy, |,
FEDERAL SALES CO. 2426 S. Jewrs0 St Chi.

HSR?MAN ELECTR'CAL MF3, CO. 1y sfield,
LAFAYETTE RADIO CORP., ‘00 44 Ae., New York,
RANDOLEK COMPANY, 01 W/, - Jc S+., Cti-
SORENG MANEGOLD CO., 13l Clibour: Ave.,

Chic B
YHORDRRSO\J ELECTRIC MFG, CO.. 50 \V. H
Chicago, i

ELECTRIC-GENERATING
MACHINES

A.C. plants (gas enqnne) ACP
Converters . 5 .

D.C. generafors DCG
Dynamotors .

Gas engines GE
Vibrators . . . | | | | ¥

ALLIED RADIO CORP., 833 W. Jac.s 1 Bivd,, Chi.
ca? . I'—AC?, C DCo D GE Vv
CAR ER MOTOR CO.

1603 Mila3. <23 A2 Chica-
% DCG D
El OR INC 515 S, Lafia St C~ g {,—ACP,

DCG,

ELECTRONIC CONTROL CORP.. 2867 E. Gra-d
Blvd., Detroit, Mich.
ELECTRONIC LABORATOR £S '\lf‘ 122 W/ Now
York St Indiarapolis, Ird.—C,
FISCHER DISTRIBUTIN: COP?, 222 F.eom S+,
New York, Y—ACP C DCG D. G& v

GENERAL ELECTRIC CO., Sc[')-**cc‘.)d/_ N. Y.,

Bridgeport, Conn.—C, DCG

HARRIS N RADlO CO., 12w, Broauaa. N~~~ York,
N, Y—ACP, C. DCG, D GE.

JANETTE MFG. CO 536 W, Mowron 5+, Crizago

iI,—ACP, C,

KATO ENGINEERNG co INC, 530 N. Fro-t St.,
Markato, Minn.—ACP, C. DCG, GE

MONTGOMERY wuo & CO. 417 W. Ckicago
Ave,, Chicago, III.—C, D, GE

D. W. ONAN &°*SONS 43 Rojalsto  Ave., M4
reapolis, Mi~ —AC?

PIONEER GEN- E MOTOR CORP. 464 W. S.perior
St., Chicago, 1I.—ACP, C, D G

RADTO ELE RlC SERVICE CO INC.. N. W_ Cor.
70‘1 & Arch Sts, Phia., Pa —ACD, C, DCG, D,
SE V¥V

RADOLEK CO,, 401 VW, Ry » St < an, L,

ACP, C, DCG. D GE. v

MAURlCE SCHWARTZ & SOM, 70712 8 sjnay,

Schenectady, N. Y, — C C DCC D Gk,

SUN RADIO CO. 212 F.*5- S N » Y -< N
ACP, C. DCG D CE
TECHNIEAL PRODUCTS INTERNAT ONAL, 13; Lib-
crty St New Yore, Y. —-aCp, C D. 5. D GE
WINCHARGER CORP., So.c Co. ) bce

ELECTRONICS

Exciter lamps . . . . . EL
Capacity relays . . . . CR
Mirrors . . . L L L 0 M
Lens systems . . . . . LS
Power supplies . . . . PS
Photocell amplifiers PCA
Photocells (selenium} PCS
Phatocells (vacuum) . . PV
Photocells (chemical) . . PC

RADIO-CRAFT

Photocells (oxide) . . . PO
Remote controls ., . . . RC
Robot electronic controls REC
Photocell multipliers . . PM
Power rectifiers . ., . . PR
Power supplies, vibrator . PSV

ADVANCE ELECTRIC CO 1260 W. 2:d St Lcs
eles, Calif.—RC
ALLIED RADIO CORP., 233 W, Jac.son Bivd., Ct
cago, l1l—EL, CR, M, LS, PS, PCA, PCS, PV, TC
PO, RC, RE
AMPUIFIER CO. ,OF AMERICA. 37 W. 2011 St
New York, N, Y. —EL, CR, b5 PA, RC, REC
THE BENWOOD LIN"E COMPANY, 1833 Washi- g1,
St. uis, Mo.—PS
. Ge-e.a, —0

COgTINENTAL ELECTRIC €O,
p

CHARLES JACK MFG, CCRP, 27 E. Philadelphia
St., York, Pa,—-PS RC
THE DAVEN CO., 158 tSe,
[ Ars'n taj2 Ale., €Y

Newarx, N. J.

PS
DE VRY CORPORATION

cago, HI.—E, LS, pS, PCA,

HUGH H, EBSY R4c7:0‘2) Stz ton Ave., Phily,, Pa—CR
A

ELECTRONIC CONTROL CORP., 2667 East Gra .

Beulevafd RDENOH A CR, M, LS, PS, PCA,

RC
ELECC:ZTRONIC PRODUCTS CO. S$t, Charles, Nl —
FARNSWORTH TELEVISION & RADIO CORP.,

3702
E. Portiac St., Fort Wayna, I-4.—
FINCH TELECOMMUNICATIONS INC 1819 Broau-
way, New York, N. Y LS, pS 'PCA
FISCHER SMITH,  INC, |82 State St., West Engle-
wood, N, J—Er pCA, RC, REC
G-M LABORATORCE§ INC. 4326 N. K-ox Ave
Chicago, IIL—PCS PV PO
GENERAL ELECTRIC CO. §c+ ectady, N. Y.

Bridgeport, Conr.—EL
GUAR%!AN ELECTRIC MFG CO.
t §t., Chicaan -~ CR, RC
Llr’\RRISON RADIO CO. 12 w. Brordwa, N-ow
York, N, Y—EL CR M, LS, 7S, PCA, PCS, FY

PC, PO, RC,

INDUSTRIAL |N5TRUMENTS INC., 155 Culver Ay
larsay City J.—

KAAR ENGI\IEERING CO 619 Emerson St
Alte, Calif.—PSY

LAFAYETTE RADIO CCRP. 100 6tk Ay
N. Y.—EL, CR, M LS PS’ PCA, PCS, °C, RC, REC

THE LINCROYPHOEE CO.. INC.. 1661 Howari Ave.,

Utica .
LUMENITE ELECTRIC COQ. 407 $. Dearbora S,
PCA _PY RC

Chicago, IIl,—CR, M
P. R. MALLORY & CO INC., 3029 E. Washirg
100 Brookl'r» Ave.,

St., Indiana OrIS 1-d.~PS
T. R. McELR

—EL, PCA .PS PV. PC, PO
MELLOPHONE CORP., §5 Ata
N. Y~EL, PS. PCA PC. PR
MILES REPRODUCER CO

1621-27 W, wWal.
REC

Palo

New York

Bos*o-, Mass.

tic Ave., Rochester

INC., B2 Broadwa.
N=w York, N. Y.— PS PCA RC
NAT'ONAL COM PANY INC.. 81 35
dar, Mass,—
D--1OTOBELL CORPORAT'ON 123 Libarty St New

Yr*rk NC ~CR. 4, LS. PS. PCA, PCS, PV, PO
F‘HONOTONE LABORATORIES INC., S E. 151
S+, Washirgtor, Ind,—PCA
PHOTOSWITCH INCORPORATED 21 Chast-yt $»,
:mbrldge Mass.—CR M P35, PCA, PV RC
RADIO ELECTRIC SERVICE CO INC., N."W. Cor.
& Arch Sts. Phila. Pa.—EL. CR

RADOLEK COMPANY, 801 W. Rindoloh St O
cago, lIL—EL CR M. LS. PS PCA. PCS. RC. &
RCA MFG CO. INC. ¢ de . N. J—EL PS

PCA., PV, RC
MAURICE s‘cHWARTZ a SON. 7'9.712 Broadas,
Scherectady, N. Y. CR, M, LS, PS, PCA PCS
pv, PC, PO, RC, REC
- 0. 5 CINEMA SUPPLY CORP.. 835 |1+ Aye
N“ York, N, Y.—EL. M. LS PS, PCA, PCV, PO
SUN_RADIO CO.. 212 Fulto- 'St N. Y
EL, CR, PCS 'RC. REC
TAY BERN' EQUIPMENT CORP.
New York, N. Y. —REC

New York,

135 Librrty St

THORDARSON ELECTRIC MFEG. CO., s W,
Huron St., Chicago,

TRANSFORMER COR:’ORA”ON OF AVER'CA, 67
Woosrer St., New Yort, N. Y- PS PC 4

WEBSTER ELECTR'C CO Chyt & D2 Kire  Ave.
Racire, Wis.—RC, RE~Z

ELECTRONIC MUSICAL INSTRU-
MENTS & PARTS

Contact mikes .. CM
Electronic chimes . . . EC
Electronic piane . . . ., EP
Electronic organs . . . EO

Electronic piano attachment EPA
Electronic reed instruments ERI
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NOW READY FOR DELIVERY!

you veceive Valuable subscription to RADIO = CRAFT
Pl.us A FREE CUPY oj 1940 Radio-Television }Qeﬁetence Bnnual

— i — —
—_—— —

—
wlTH our compliments, we want to send a copy of the 1940 RAD!IO-TELEVISION REF'EREN(;E
ANNUAL to you FREE, if you will simply take advantage of RADIO-CRAFT magazine's special
subscription offer NOW. This offer Is being made for a limited time only.
The 1940 RADIO-TELEVISION REFERENCE ANNUAL has 68 pages. large size B'2 x V%, with
over 170 iiustraticns. The contents of this book has never appeared before in handy book form. Its pages
cover practicaily every branch of radio sound. bublic address. servicing. television, construction articles
for advanced radio men and technieians. time and money-saving kinks, wrinkles, usetul cireuit tnforma-
tion. ‘*ham'® trapsmitiers and reeeivers. and a host of other duta.
The Annuals have always been regarded as a standard reference work for every practieal branch of radio
operation and service. This 1940 edition ably sustains this reputation. Every radio man wants & eoby
of this valuable book. Just as this hook will be of unquestionable value to you. so. too, will every
monthly issue of RADIO-CRAFT. This magazine brings you big. value every month, It keebs you
intelligently informed about new developments in radio and television. Vou want the news. want It
fully but coneisely. want it first—that is why you sheuld read RADIO-CRAFT reoularly, Tre A '
This very special offer is made for just one purpose—we want you ss & rogular subscriber, The Anaual.
whoto ¢ontents appears at the right, Is not soid, but & cooy is FREE to you if you subscribe now,

SAME SIZE AS
RADIO-CRAFT

THIS COUPON BRINGS YOU THE ANNUAL

RADIO-CRAFT ® 20 VESEY STREET ® NEW YORK, N.Y.

Gentlemen: Enclosed ¥You will find One Dollar for which enter my subscription
to RA[J!O-CRAFT Magazine for Eight Morths. Send me ABSOLUTELY FREE
and POSTPAID, my copy of 1940 RADIO-TELEVISION REFERENCE ANNUAL.

[} This is a new order O Extend My Present Subscription
NAME ......ccovvieenniinnnns veveere ADDRESS ..vieicrvninnesesscsascascans .

DON'T DELAY — MAIL TODAY! RC-1140

RADIO-CRAFT for NOVEMBER, 1940

|

N

Read the summary of contents
in this FREE BOOK!

THE, 1940 RADIO-TELEVISION REFERENCE
ANNUAIL contains & collection of the best and
most important articles. Covering as they do
nearly every branch of radio, they form a handy
reference works. In addition. many time and labor-
saving kinks, circuits and wrinkles. tried and tested
by practicing Servicemen. experimenters and radio
fans have 'n included. This book cannot be
bought anywhere at any price. Yet It is yours by
Lnerely subscribing. Use the convenient coupon
elow.

BEGINNER'S SIMPLE INEXPENSIVE
CONSTRUCTION ARTICLES

Heglnner's Breadhoard Speclal « a 1-Tube High-Galin Al-
Wave Recelver—Wiring Pointers for Radio Reglnners—aA
Watch Charm Size 1-Tube Set—Nekitner's Simple Volt-
Milllammeter—Making a 1-Tube Broadeast Loop Recelver
—A.C.-1).C. I'ower Supply for Battery I'ortables—A 1-Tube
Short-Waver with Band Coll Switching,

MORE ADVANCED SET CONSTRUCTION

The *'High-Seas 1'" Broadcast Lump Radio—How to Build
a 6-Tube 1.1-Volt Short-Wave NKuperhet for the ‘*Ham®’
of Short-Wave Fan—Build the “Launch Box 5** Super Set -
a Hroadcast  Battery Iortable—How to Bulld a Plug-
Together & Tube MHroadeast Set—The “"3-1n-4"" All-Wire
Radlo for A.C, Operation—An Easily-Bulit 3-Tube Midget
Hroadcast Superieterodyne Receiver.

THE SERVICEMEN'S SECTION

Bass Tone Control—Rimplified Varlable Selectivity—Prac.
tical Servicing Yoluters—Servicing Universal A.C.-D.C. Re-
celvers—Kiiling the “‘Intermittent’’ Bug—A Bervice Shop
A,C.«to D', Power Supply—8ideline Mone) for Service-
wen—Adding A.V.(. to any Hereen-Grid T.B.F. Recelver
—1lron Particles in Speaker Alr Gap.

TEST INSTRUMENTS

A Useful Neop Lamp Tester—An Inexpensive Output Meter
~=Making Mllilammeter Multipliers—Home-Made Frequency
Modulator—The Busy Serricemen's V.T. Volt:Meter.

PUBLIC ADDRESS AND AMPLIFIERS

Build this Combination A.C.-D.C. Radlo and Inter-Com-
municator—Speaker Placement in P.A. Work—The Design
and Construction of an [nexpensive All-Push-Pull 10-Watt
Amplifier—Obscure Sources_of Hum in High-Gsin Ampil-
t{'“i:l” to Bulld a Righ-Fidellty 5-watt Versatile
Amplifier.

“HAM" SECTION

Ultrs- High Frequency Antennas—The Beginner’s Low-Cost
Xmitter—Modulator Meter—Phone Monitor—The Begin-
ner's 'Ham'' Recelver—2'5 Meter Acorn Transcelver.

TELEVISION

How to Bulld 8 441 Line T.RF. Television Receiver—Use-
ful Notes on Television Antennas.

MISCELLANEOUS

~imple P’hoto-Cell Relay Set Up—Making s Burglsr
Alarm—How to Bulld A.C.-D.C. Capacity Relay—How t0
Make a Modern Radlo Treasure Locstor.

USEFUL KINKS, CIRCUITS AND WRINKLES

Msking a Flexible Coupler—Two-Timing Chime—A Simple
T'ortable Aerial—An Improvised Non-Slip Screw-Driver.
NOTE: The book contains numerous other useful Kinks,
6 and Wrinkles, not listed here.

(epproximately)
45 ARTICLES
(approximately)
170 ILLUSTRATIONS

68 BIG PAGES

—

RADIO-CRAFT
20 VESEY STREET
NEW YORK, N. V.
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* CLASSIFIED RADIO DIRECTORY

Electronic string instruments ESI

Harmonies . oo o o L
Pedal volume conIroIs . PVYC
Musical amplifiers . . . MA
ALLIED RADIO CORP.. 833 W. Jacksor Bivd,,
Chica {I.—CM, EO, EP, ERI, ESI, H, PVC
AMPERI E COMEANY 561 Brodd«ay, New Yorr,
M, PV
ANSLEY RADIO CORP., 4377 Brors Bl.z., MNew

York, N, Y—EP
THE BRUSH DEVELOPMENT CO., 3311 Pervi-s Ave,,
Cleveland, O.—CM
CHARLES JACK MFG. CORP., 27 East Philadelphia
St., York Ppa.—EQ
CRACRAFT INC., 2% Grose 5t., New York N. Y.
'py

ESI,
ELECTRONIC SOUND & MUSIC CO.
r., New York, N. Y—CM, EOQ,

9 Seu, vesant
"EP, ERI. ESI,

ELECTRO VOICE MFG. CO,, INC. 1239 Sout~ Be-d
Ave., South Bend, Ind.—CM PYC

EV“EIR_P_‘ICU PRODUCTS 919 N. La‘robe Ave, Chizago,

FISCHER DISTRIBUTING COPP., 222 F.lto- St.,
New York, .—CM

HAMMOND INSTRUMENT CO., 2915 Norom Wagt-
ern Ave., Chicago, IIl.—EQ (=" ‘Ham~and * organ},

EP (*'Novachora'’ 1, EPA (> SOIOVO‘J
HARR SON RADIO Pc\:l% 12 W. Brosdwa;, New

York, N. Y.—CM

LAFAYETTE RADIO CORP 100 6th Ave.,
York, N. Y.—CM, PVC

LEEJ(I;ONE RADIO CO., 63 Dey St,, New Yory, M, Y,
MONTGOMERY WARD & CO., 619 W, Chicago
Ave., Chicago, I1l.—CM, PVC

NATIONAL DOBRO CORP 400 S.
Chicago, IIl.—ESI, PVC
INC N. W, Cor.
P

PADIO ELECTRIC SERVICE CO.
RADOLEK COMPANY, 60/ W, Randolnh S+, Chi-

Mew

Pzoria St.,

7th & Arch St.. Phila., Pa.—CM,

cago, II.—CM, €O, EP, ERI, ESI, PVC

R?A M;‘GECO ‘INC., Camden. N. J—EP [* 'Story-
one

POWE INDUSTRIES INC., 3120 Morron St., Toledo,
Ohio-——CM, ESI, PYC

MAURICE SCHWARTZ & SON, 710-712 Broadwav.
gChCenECTBdY N. Y—CM, EQ, EP, ERI, ESI, H,
Y

MARK SIMPSON DIST. CO.. INC. 16 Fludss~ St.,
New York, N. Y.—CM_ PVC

SUNDT ENGINEERING CO 4745 Rave-swond Aye.,
Chicago, IlI.—EC

SUN RADF!S)CCO 212 Fulton St., New York, N. Y,

—CM

TRANSFORMER CORPORATION QOF AMERICA 69
Wooster St., New Yort, N, Y.—CM

THE VEGA CCO 155 Co!umbus Avc

Bos‘on Mass,
—ESI,

FREQUENCY MODULATION
EQUIPMENT

Antennas [receiving) . .
Antennas (transmitting) . AT

Add-on adapters ., . ., AA
Coils . . [of
Combination AM EM. edepIers
. CA
Combmahon A M F M. receivers
. 5 CR
Dlals P » ]
Receivers . . . . . . . R
Transmitters T
Test apparatus (see TesI Equ|p-
ment

F.M. amplifiers {audio) . FMA
Police, emergency services, utility

. . PEU
FM. Slgna| generanrs . FSG
Lead-ins . [P B
Cable . . . .. .. CA

ALLIED RADIO CORP BJ] W. Jackss- BI;:I Chi-
¢1go. IIl.—AR, AT, C,CA CR D T ¢
53 Howard St.

ALI:HA WIRE CORP Nc« York,

AMERIC_AN COMMUNICATIONS GOR?. 123 Lib-
t., New York, Y.—AR

AERIEAN Ere e ¢o. INC., Ao Box 116,

Utica, N. Y.

AMERICAN FHENOLIC COPRP. 1250 Van Buren

St., Chicago, 1l1.—LI

AMPLIF\I{ER CO. OF AMERICA, 37 W. 20th St.,

ANSUEY CRADIO 'CORE 4377 Brone Bisd., New

York, N. Y. —CR

BELDEN ITT‘FG CO 4447 W. Van Buren St., Chi.

caqgo, —A

BOND” PROBUETS CO., 13137 Hamilton Ave.,

Detroit, Mich.—R

314

L. 5. BRACH MFG CORP., 55 Dickerson St.,
Newark, N. J.—AR, AT

BROWNING LABORATORIES INC., 750 Main St,,
Winchester, Mass.—AA,

THE CLOUGH-BRENGLE CO., 5501 Broadway, Chi.
cago, IIh—F5G
DEL‘IAY RADIO CORP., 115 Worth St.,

ESPEY MF’ES CO. I(I:\IC 350 E. 63rd St., New York,

CA.,
FAPNSWORI’H TELEVIEION & RADIO CORP 3702
E. Portiac St., Fort Wayne, Ind.
M, M, FLERON & SON INC 113 N Broad St.,
Trerton, N. J—
GENERAL ELECTRIC CO., Schcnecfady N Y. &
Bridgeport, Conn.—AT, AA, CA CR,
E. |. GUTHMAN & CO., INC., 400 S. Peona St.,
Chicagn, |1l
HAL&.ICRAFTERS 2611
B. H. HAARRELL 1527 E. 74th Place, Chicago, IlI.
HARRISON RADIO CO 12 W Broadway,
York, N. Y. —AR CDA DR T
HARVEY-WELLS COMMUNICTATIONS INC Box

INSTRUMENTS CO.,

100, So.thbridge, Mass,—R
THE ' HICKOK ELECTRICAL

10514 D.pont Ave., Cleveland, Ohjo—Test Appara-
tus (see Test Equomenf)

New York,

Indiana Ave,, Chicago, Il

New

E, F. JOHNSON CO., Waseca, Minn.—AR, AT
LAFAYETTE RADIO CORP 100 &th Ave New
York, N, Y,—AR,

JOHN"E, LINGE & SON INC., 29th St. & Buren
Ave., Ca=den, N.

FREDEE\IA LINK, IZaW 17th St.. New~ York, N, Y.
MAJESTIC RADIO §& TELEVISION CORP 2600 W,
50th St Chicags, lil.—C, R

MQRI\E‘JE :A]DIO CORP., |l7 |7 I68Ih St., Jamoica,
Mélssf‘é:ER BAFG CO., Mt Carmel, Ill.—AA, C,

JAMES MiLLEN MFG CO., 150 Exchange St.. Mal-
den. Mass. —C,

MIMASR R/;DIO CO PO Box 504, Texarkana, Ark,
NATIONAL COMPANY, INC. 4! Sherman St.,

Maider, Mass,.—C, CA, CR,
PACENT ENGINEERING ‘CORP,

New Yorr, N. Y.—AR. CR, R
RADERX CORP 1733 MI'{IGHECC Ave.,

AR, C
RADIO ELECTRIC SERVICE CO., INC., N. W. Cor.
Z-_:h & Arcn:H 15_’5 Phila., Pa.—AR. AT, AA, C, CA,

D,

RADIO ENGlNEERING LABS., INC., 35 54 36th St,,
long Isla~d City, N. Y —AT, &,
RCCA N; GT CO.. |NC Car'ld"n N J.—AR, AT,
RADOLEK COMPANY 1w, Randol’ph St., Chi-
cago, II.—AR, c, CA, CR, D, R
MAURICE SCHWARTZ % SON 5! 712 Broadway,
Sch;nedary N. Y.—AR, AT, AA, C, CA, CR
SUN RADIO CO 212 Fulton St., New York, N, Y.

—AR, AT, C CA, CR. D, T
TECHNlCAL PRODUCTS INTFRNATIONAL 135

.Y

‘79 Madison Ave.,
Chicago, IIl.

Liberty St New York,

TEYLERI(AD‘o EE(G: CORP 48490 Broome St., New

Tll\.’TOkN EL$CTRIC CORP., I5 E. 26th St., New
or

UNITED STATES TELEVISION MFG CORP., 220
E. 51s* St New York, N. Y.

VEPTI FLEX ' ILLINOIS SEATING CO., 2138 N.
Razire Ave., Chicago, Ill,.—AR

WARD F’CI)?ODUE;S C RP 1523 E. 45th St., Cleve-

V/INCHAPGER CORPORATION, Siour City, lows

—AR

HARDWARE—CONNECTORS
AND MISC. PARTS

Binding posts . . . . . BP

Cable connectors . . . . C
Coil shields . . . . . CS
Coupling . CcP

Flex. control shaﬂs . . . FS
Grid clips . . . . .
Grommets . . . . . . G
Jacks . . ., 56 6 o o
Mounting bracLeIs .
Plugs . . . 506 oo
Rivets . . . . . . . , R
Screws . . 5a & oS
Self-tapping screws . . . SS
Sockets . . . . . . .
Soldering lugs . . . , . SL
Springs . . . . .
Spring clips . . . . . SC
Terminal strips ., . . . . T
Tube shields . . . .... TS
Washers, felt . , . .

RADIO-CRAFT

Washers, fiber . . ., . FW
Washers, lock , . . . WL
Grille cloth . . . . GRC
Coil dope . . . . . . CD
Fuses & Mountings . . FM

Engraving & Bakelite Panels EBP
Bakelite sheet tubes & rods BSTR
Rubber bumper feet , . RBF
Spring Washers . . . . SW
Push on knob spring . . PKS

Special washers . ., ., SPW
Miscellaneous screws, washers,
etc. . . . . . . . MISC

ALDEN PRODUCTS CO., 715 CenIer SI
Masgs.—BP, SKT,'SL, CD,

ALLIED RADIO CORP. 833 W Jackson Bivd., Chi.
ca fiIl—BP, CD, CS, C, GC, G, J, MB, P,
SKT. 5L, TS, T, MISC

ANERICAN EMBLEM CO.. INC,,

Y —G,
AMERICAN' PHENOLIC CORP., 1250 Van B.rer
SI CCh:cago 1il.. *"Amphenol’ '—C, GC, G, P,

AMER|CAN RADIO HARDWARE CO., 476 Broad-
way, New York, N. Y., *"'Arhco"—BP, C, CS, GC,
G, P, 5, SKT, SL, T, TS, WF, Wi

*AMPHENOL, American  Phanolic Corp.

*ARHCO, Armerican Radio Hardware Co.

ATLAS SOUC\:?: CORP., [447-39th St.,

C
AUDIO DEVELOPMENT CO

Brockton,

Box 116, Utica,

Brookiyn,

123 Bryant Ave., North,
Minneapolis, Minn.—J
BANK'S MFG. CO., 50i9 N. Winthrop Ave., Chi-
caqo 1,—BP, C, CS. GC, G, MB, P, S SKIT,
SL, T, TS, WF, WL
BELDEN MFG. CO., 4447 W. Van Buren 65t.,
Chicago, [ll.—SL

BIRNBACH RADIO CO., INC., 146 Hudson St,,
CIvew York, N. Y.—BP, CP, FS. P, S, SKT. SL, T,

WL
BOND PRODUCTS CO., 13139 Hamllfon Ave,,
Detroit, Mich.—C, CS, P, SKT, SL, T, TS, BP, G
J, MB, MISC
BRANDYWINE FIBRE PRODUCTS CO., 14th & Wal.
nut Sts.. Wilmirgton, Del.—G, WF
THE BRU';H DEVELOPMENT CO., 3311 perkirs Ave.,
Cleveland, Ohio—P, SKT
BUD RADI INC., '5205 Cedar Ave., Cleveiand,
Oh-o *'Bud'—C3, G, MB, P, SKI. SL. T, 15

MISC

CANNON ELECTRIC DEVELOPMENT CO.. 420 W.

33, Los Angeles, Calif.—P, SKT

CARR(SN MANUFACTURING co 415 S, Aber-
deen St., Chicago, 1II.—CD, GC
CINCH MFG. CORP., 2335 w Van

*"Cinch' ‘—BP,

MISC, GC,

?hlcago I:IS., 5 P, SKT, SL, C, G,
CINEMA ENGINEERING cOo., ISOB S. Verdug?
Ave., Burbark, Calif.. *"Cinema" —| T, J

CONT|NENTAL DUF\MOND FIBRE CO Newdrk,

-G, SKT. W

CONSOLIDATED WIRE & ASSOCIATED CORPS
512 S. Peoria St., Ch»ca% .—Co, J

CRESCENT TOOL DIE CO. 4H¥ Bel‘l:'nonf Ave.,

Buren 5t.,

Chicago, Ill., *"Crescert ' —MB

CRUMPACKER' DIST. CORP, 'I801 Fannin St.
Houston, Tex,— , GC, G, J, MB, P, SKI, SL,
T, 15, MISC

DAVB:N COMPANY, 158 Surmmit St., Newark, N. J.

DUAL REMOTE CONTROL CO., 31776 W. Warren

St., Wayne, Mich. acon’ —-P

*DUCON- Dual Rerote Co-trol

EAGLE ELECTRIC MFG. CO INC 59 Hall St.,
Brooklyn, N. Y,=-SKT, C,

EASTERN MIKE- STAND CO 56 Christopher Ave.,
Brooklyn, N. Y.—

EDWIN I, GUTHMAN & CO,, INC., 400 5. Peorla

Chica o, Hi.—

HUGI;p I'P-I EBY INC., 4700 Stenton Ave.. Phila., Pa.
ECCO HIGH FREOUENCY CORP., 120 W, 20th St.,
New York, .
GEQORGE D. ELLIS & SONS INC., 309 N. 3rd St.,

Phila., Ps.—CS5 TS
EMPIRE' NOTION CO., 105 E. 29th St., New York,
N.Y.—BP G, MB, SKT, MISC
Chicago, ., *""Erie"

ERIE CAN CO BI& Erie St.,
—CS, TS

*EX-STAT—Tiltor Electric Corp.
FAHNESTOCK ELECTRIC CO 46-44 |1th St., Long
Island City, N. Y.—BP J SL, T
Chicago,

FEDERAL SALES CO 26 5." Jeferson St
—G, SL J, P, SKT, MIS
FISCHER DISTRIBUTING CORP 222 Fulfon St..
New York, N. Y.—BP CD, CS, C. GC, G, J, MB,
SKT. SL, 1S, T, MISC
'G C—GENERAL' CEMENT MFG., CO.
GENERAL CEMENT MFG CO., 1041 Kilburn Ave.,
Rockford, 11.—CD, SKT, SL, MISC

GE?TERAL ELECTRIC CO Schenectady. N. Y.—

GENERAL ELECTRIC CO., 1285 Boston Ave., Bridge-
port, Conn., *'GE''—P "

GENERAL RADIO CO., 30 State St., Cambridge,
Mass.—BP, SKT

GENERAL WINDING CO., 254 W, 3Ist 5., New
Yor *"Gen-Win"'—BP

’GEN WlN—Genmal Winding Co.

GOAT RADIO TUBE PARTS,” INC., 314 Dean 5t..

Brooklyn *"'Goat Form. meg —GC, SL, TS
GORDON SPECIALTIES CO., 1104 S Wabash Ave.,
Chicago, IIl.—G, RBF

for NOVEMBER, 1940



Order your copy NOW—the only 1st Edition

P A, HANDBOOK ===

A Resume of the Contents of the

AMPLIFIER HANDBOOK
AND PUBLIC ADDRESS GUIDE
1OREWORD

INTRODUCTION
Definitions—decibels, frequercy, in-
put, output, impedance, etc.
SFCTION 1—SOURCE
Carbon microphones (single-button
and double-button)
Condenser microphones
Velocity (ribbon) microphones
Dynamic microphones
Crystal microphones  (sound-cell
types, crystal diaphragm types
Cardioid microphones
Contact microphones
Phonograph pickups (magnetic types,
crystal types)
SECTION 1I—AMPLIFIERS
Voltage Amplification
Design of resistance-coupled volt-
age amplifiers
Commercial voltage amplifier
The PPower Stage
Class A amplifiers
Class AB amplifiers
Class AB; amplifiers
Class AB. amplifiers
Class B amplifiers
When to apply class A, AB, and B
amplification
I*ower Supplies
Half-wave rectification
Full-wave rectification
Voltage doublers
Filter Circuits
Power supply regulation, etc,
Practical Hints on Amplifier Con.
struction
Microphonism
Placement of components
Tone compensation
Inverse feedback
Remote control methods
SECTION III—DISTRIBUTION
The Loudspeaker
Dynamic speakers
Speaker performance (frequency
response. efficiency)
High-fidelity speakers
Speaker Baflles and Housings
Outdoor speaker installations

MOST COMPLETE Power cone speakers
AND AUTHENT‘C Rabd;%leé%()‘ distribution) speaker
P.A. BOOK PUBLISHED SECTION IV—COORDINATION

Input impedance matching

[UAT W0 buus nes vet veen published which covers A MATCHLESS VOLUME Matching speakers to P.A. installa-
a 1 and sound pystems {alzo kindred svs- 9 i
I L A A N R el o T A tions
nbelievable. Vet If br'a’foct. there Is no book In rfinde the amPLIFIER HANOROOK AND PUBLIE AD- Phasing speakers
I O e Ttiblicy Address from A to Z. . DRESS GUIDE. With essentlal techniral data compiled Effect of mismatchi speakars. 1
rublish o 1 -spread gap. RADIO-CRAFT wil from ap exceptionally larre number of sources, the ect | ng SsSpeéaxers
Au 5 con;p ete imnrmm.-c.‘m volume on Public volume  covers Rearly a hundren differcnt subjects amp];ﬁer output
"("‘:':':‘-": c:-:;y zﬂ"e‘:g;l_&i" f.f'?:&fff,:’,‘.".fﬂﬁ“{,ﬂf,, "?Orf"nzllnt cvery concelValile branch or sub-divislon A o l P.A v t “ N .
a theoreticat and Practical Wnowledde of the funciion 1 Public Addrexs e ypical P.A. installation (n a
and” operation of 1ound systems. The editoria) Bric - ] THE CONTE ttude. of the skating rink)
ly W on 1 tuallv v masm Lt o - ‘g - -
Iy A T e N N N G ey
f rUB - 5. ar AN c C ty is foun a f) 4 '
ORESS GUIDE. This grest HANDBQOK on Punlic ad- rl‘nrn. ihn\;‘i:at 1 ms Tﬂrgak::ownoc]-‘rmt'r‘w material featured ‘\I)I)RES‘\ I.)AT" AND IN-
fress ehould Le read “and studted By those who e Within emeh particulur section. A thorugn readink of FORMATION
{stentlv build. service and selt sound cuuinment the contents shows tl completenc f this book . a7S .
Speaker matching technique
RADCRAFT PUBLICATIONS = 20 VESEY STREET = NEW YORK, N.Y. ”‘gmABC of Db, VU, My, Gm and
8
[ —————eneeee e T R R R R i Charts »and fornulas useful to the
vractical P’.A, sound man
RADCRAFT PUBLICATIONS, INC. # 20 VESEY STREET # NEW YORK. N. Y. RC-1140 Handy index to important arficles
Gentlemen: ¥ mittanc me POSTPAID. one copy of your NEW on public address and sound

closed find my r ce 25¢ for which send m
1930 AMPLIFIER HANDBOOK AND PUBLIC ADDRESS GUIDE.

e¢nd me others, for friends. siso POSTPAID @ 25c each
- . Order Your Copy NOW—
City State

é’[:,a éoupon and

 oF L D b - S— Mail 70¢{a'y./
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Remit by check or money order: recister leiter
it you send cash or unused V.8 Postage Stamps
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* CLASSIFIED RADIO DIRECTORY ®

L. F. GRAMMES & SONS, INC., 364 Urio- St,,
Allentown, Pa,—!
HEGELER ZINC CO., P.O. Box 599, D»- vills,
CS, 15

HARRISON RADIO CO, 12 W Broaaa.sy New

York Y.—BP, CD, €S, C, G, F, MB, 5, SKT,

sL, Is T MISC

HAMMARLUND  MANUFACTURING co INC.,

424 W, 33rd St., New York, N. Y, —CS,

A. g.CHINTZE 300 W, Adams St., Chucago 1,
R

HERBERT H, HORN,
Callf—BP CD, Cs

SL, TS, MISC
HUNTER PRESSED STEEL CO.,
*|ICA—Insuline Corp, of America
IDEAL COMMUTATOR DRESSER CO.,

|

INDUSTRIAL SCREW & SUPPLY CO. 1433 N. “Wells
St., Chicago, I11.—BP. G, MB, S SL WF&, WL
INSULATIN FABRICATORS INC.. 12 E."12r- St.,
New York, Y.—BSTR

INSULINE CORP. OF AMERICA, 3030 NorIr-rn
Blvd. Lon? Islard City, N, Y. *'|CA"—B (S,
CS, G, MB, P, SKT, SL. T, 1S, 'CD MISC, J

J. F. D. MANUFACTURING 'cO., alll For* mil-
ton Pkwy., Brookly~, N. Y—*CD C. TS, MISC

E. F. JOHNSON, Waseca Minr., * 'Jo- s3-"—P,
SKT, SL, J

HOWARD B. JONES, 2300 Wabarsia Ave
ll., **Howard B. Jores' '—C, P, S, SK7 Su
LAFAYETTE RADIO CORP,, 100 &k Ava,

J MB. P,
Pa.—5P

1201 S, Olive 5t., Los Angelas,
. C, GC, SKT

Lansda.e,

S,ca~ore,

New

York, N. Y.— BPCDCSCGCGJ M3 P SKT,
st, 1. 1s, MISC

LITTELFUSE INCORPORATED, 4745 PRiava-swood
Ave., Chlcaqo il.—FM

LEOTONE gADIO CO., 63 Dey St., New York,
—M

Y.
M ‘% G. HEARING AIDS CO 30 N. Mchigan
Ave ue Chicago, ll.—P. SKT

M & H SPOR TING GOODS CO 5l2 Marres SY
Ph-la PaI—BP Cs,sg . C, G G, J MB
TS,

MAJESTIC RADIO & TELEVISION CORP., 2600 W,
50th St Chlca o, ||I—M
P. n MALLORY § ¢ < INC., 3029 E. Washi-340n

Indlanapolls Ind *"Yaxley '—C, G, MB, P,
sx‘r SL, S

MISC,
MANUFACTURERS SCREW & SUPPLY HOUSE, 215

WL llinois St., Chicago, 11l.—BP, G, S, SL, WF,
MEISSNER MFG. CO., INC., 7th & Bel~»s-+ S*s.,
M+, Carmel, Ill., *“Meissner ' —SKT
MICARTA FABRICATORS INC., 4419 Race~swood
Chica III.—GC, SKT, T, WF
JANEE MILLEN MFE. CO. INC., 150 Exc~3-ge St.,

Malden, Mass.—BP, C, CS, SKT, T, CD TS
J. W, MILLER CO., 5917 5. Main St.. Los Angales,
Calif., *"Mijiler’ —BP CS, MB, SKT, T, TS
MONTGOMERY WARD & CO. 619 W. Chicago
Ave, Chucago C||CSP CD, C, G, J. MB, P, 5KT,

SL

MUELLER ELEC. CO.. 1583 E, 3Ist St., Clevela-d,
Ohio, *"'Mueller Universal Clips’ ¢

ML:ITER CSMPANY 1255 S, Michigan Ave., C-icago,
1 "Myt

NASH RADIO PRODUCTS CO 6267 Gravois Ave.,
t. Louwis, Mo.—GC, SL

NATIONAL COMPANY 51 Sherr"ar S+.. Malden,
Mass. —CS, SKT, TS, BP, CD, J. MB, P, SL, T

MISC
NATION\A':‘L VULCANIZED FIBRE CO., Wilr'~g*os,

NEW ART SPECIALTIES INC., Bl&6 W, Erie St
Ch.cazo I1.—M8, SL,'MISC, SPW, PKS SwW
OLEK, '4759 Melrose 'St., Phila.. Pa.—GC

PA'JQKER Ké\SLON CORP,, 200 Varick St., New York,

Y

PAUL & BEEKMAN, 4250 Wissahickon Ave, Phila.,
a.—CS, TS, MB, MISC

PHILCO RADIO & TELEVISION CORP,, Tiogy & C

Sis,, Phila.,

MI5C, SL,

PHILMORE MEG. CO,,
N. Y., * ‘Philmore’ ‘—BP,

RADIO ELECTRIC SERVICE CO. INC.

Cor. 7th & Arch sn, Phila.. Pa.—BP, CD cs c

GRC, G, J. MB, SKT, SL, T, TS, MISC

RADOLEK COMPANY 401" W, Ryrdolp® S+. Chi.

sag0. III—BP CD, cs C, GC. G, 4, MB, P,

SKT, 15, ¥, MmIs

REMLER Co LTD. 2|ox Bryart St., Sar

Calif., *"'Remler'"—SKT
5264l W. Pico Blvd.,

WALTER L. SCHOTT CO.,
Los An eles Calif.—CD
MAURICE SCHWARTZ & SON 7|o 712 Broadwav,
Schenec'adv N. Y.—BP, CD, .GC G, J, MB‘
SKT, SL, T.' TS, MiSC
SELECTAR MFG Conp 30 W. 15 S+ New
p
SHAKEPROOF LOCK WASHER CO., 2539 N. Keeler
Ave., Chicago, II.—WL, MISC
H. B. SHERMAN MFG. CO., 22 Barney St.,
Creek, Mich.—C, SL
MAXWELL SMITH CO., 1027 N. H'?hland & Holly
land Aves., Hollywood, Calif.—S
SORENG.MANEGOLD CO., 1901 Clybo.rn Ave.,
Chicago, III.—P, SKT, T
INC,, 310 Whesler St.

SPAULDING FIBER CO
Tonawanda, N, Y.—F5S

STANLEY TOOLS P. O. Drawer 1316, New Britain,
onn, —

;a ~CS, SKT, TS, BP, C, G. J, 7. GRC,

113 Uriversity Place, New
, J. SKT

F-3-zisco,

Battle

STEWART STAMPING CORP., 621 East 216 St.,
New York, N. Y.—MB, SL
F. W. STEWART MFG. CORP,, 340 W. Hwron St.,
Chicago, IIl., *"'Stewart' —F$
SUN RADIO CO., 212 FulIon St,. New York,

CD. C5, C, GRC, JMBP SLTST

—BP
MISC
316

SYNTH?NE CORPORATION, Highland Ave., Oaks,

Pa.—SKT

*TEFFT RADIO CO., Plymouth, Mich.—S

TELERADIO ENGINEERING CORP., 484 Broome St.,
New York N. Y., *"'Teleradio" —C, , CD, CS

TILTON ELEECTQRIC CORP,, 15 E, 26th St., New York,
*Ex.
THE TRIPLETT ELECTRICAI. INSTRUMENT CO.,
Biufiton, hio—BP,
UNITED RADIO MFG CO 9l
New York, N. Y—E8P BSTR
UTAH RADIO pnooudrs co.,
Chncv? .—GC, P,
HITE DENTAL MFG co.,
New York, N. Y .--FS, CP
WILCOX ELECTRIC CQ., INC.,
Ka sas C'ty, Kars—TS '
W[IJLIE/IN\A?FTON FIBER SPECIALTY CO., Wilmirgton,
ol —
X-L RADIO LABORATORIES, 420 West Chicago
Ave. Cricago, Iit.—BP
*YAXLEY—p. R MALLORY & CO.,

ZEIRICK MFG. CORP., 385 Gerard Ave
N. Y.—C, GC. MB, SL, SC,

Greenwich  St.,
820 Orleans 5t.,
10 E. 40th 5t.,
4014 State Line,

New York,

HEADPHONES

CrySIéI L C
Dynamiec . . . . . ., ..D
Hearing-aid HA
Magnetic

{bone conductor)
HABC
ALLIED E‘IARNS CO., 1008 MaduSon Ave., Taoledo,
ALLIED RADIO CORP., 833 W. Jackson Blvd. CChn

Hearing-aid

cago, I, * 'Kright“—M. C. D, HA, HAB
AMPLIFIER ‘co. 0 AMERICA, (7'W. 20th St., New
York N, Y.—HA
AUDIO DEVELOPMENT CO., 123 Bryant Ave,,
North Minrespolis, Minn.—HA
AUDIOGRAPH, John Meck Industries
BRUSH DEVELOPMENT CO., 31l Perkins Ave.,
CIC«EIBHd Oth—C HA
F. CANNON CO., Springwater, N. Y.—M

CARRIER MICROPHONE CO., 439 5. La Brea Ave.,
Irglewood, Calif,, "“Carrier'—D

CARRON MFG. CO 415 S, Aberdeen St., Chicago,
1Il.—""Carron"'—M. HA

CHICAGO TELEPHONE SUPPLY CO., 1142 W,
Beardsley Ave., Elkhart, Ind. *“Frost’'—M

CONNECTICUT TEL, & ELEC. CO., 70 Britannia St.,
Meriden, n~—C,

CRUMPTACKER DIST 'CORP., 180! Fannin St.,
ton, Tex.—

DE vRY CORPORATION
¢ago,

Hous.

1T Armitage Ave., Chi.

1H—HA

ELECTJRICAL INDUSTRIES MFG. CO., Red Bank,

FISCHER DISTRIBUTING CORP., 222 FuIIon St.,
New York Y.—C, D, HA, HAB BC,

*FROST, Chlca o Telephone Supply Co.

GLOBE PHON CORP., Reading, Mass,—

HARRJSON RADIO CO 12 West Broadway, New
York N. Y.— M, HABC

HERBIE‘RT":I HORN I?OI 'S, Olive St,, Los Angeles,
alif —

*ICA Insuline Corp. of America

INSULINE CORP. OF AMERICA,
Bivd., Long Island City, N. Y., *

*KNIGHT, Allied Radio Corp.

LAFAYETTE RADIO CORP., 100 &th Ave.,
York, N, Y.—C, HA, M

LAUREHK RADIO MFG. CO., 3918 Monroe Ave.,
Wayne, Mich.—HABC

M, & G, HEARING AIDS COMPANY 30 N. Mich.

30-30 Northern
ICA"—M

New

igar Ave.. Chicago, IIl.—C, HA, HABC

M & H SPORTING GOODS CO., s|2 Market St.,
Phila a—C, M

MAJESTIC RADIO & TELEVISION CORP,, 2600 W,
50th St, Chicago, Ill.—HA, HABC

MAICO COMPANY INC BJ S 9th  St., Min.
neapolis, Minn —D

JOHN MECK INDUSTRIES I3I3 W. Randolph St.,
Chicago, Il Aud:ograph ‘—HA

T. R. McELROY, 100 Brookline Ave,, Boston, Mass.
M

MONTGOMERY WARD J CO. 619 W. Chicago

Ave., Chicago, IIl.—H ¢
E. A. MYERS & SONS, 306 BeverI Rd.. M#, Lebanon,
HA, ABC
4300 Euclid

Pittsburgh, Pa.—D,
PARAPHONE HEARING AID INC
Ave. Cleveland, Ohio—
PHILCO RADIO & TELEVISION CORP., Tioga & C
Sts.  Philadelphia, Pa.—M
PHILMORE MFG. Co., 113 University Place, New
Y., *"Philmore"—M
RADIO ELECTRIC SERVICE CO., INC N. W, Cor,
Tth & Arch Sts. Phila., Pa.—C. HA, M, HABC
RADOLEK COMPANY, 501 W. Randolph St., Chi-
cago, H1.—C, D, HA, M, HABC
RCA MFG. CO.,' Front & Cooper Sts.,
J.. *"RCA“_HA HABC
ROTOPHONE CORPORATION 26 Journal Sauare,
Jersey City, N, J.—HA, HAEC

Camden,

RADIO-CRAFT

MAURICE SCHWARTZ & SON, 7|n 7|z Broadway.
Schenectady, New York—C, D. ABC,
SUN %A%o €0., 212 Fulton'St.,

c
TRIMM' RADIO MFG. CO., 170 W Berteau Ave.,
Chica L, *"Trimm''—HA,
UNIVERgAL MICROPHONE CO

D
WESTERN ELEC CO 300 Central Ave,,
J—HA,

Kearny,

WESTERN SOUND 3- ELECTRIC LABS, INC., 311 W,
Kilbourn Ave., Milwaukee, Wis,—HA

ZENITH ARAD'O 'CORP., 001" Dickens Ave. . Chicago,

New York N Y.—

Inglewood Calif.

HEARING AIDS

Ccor
personal }
P . . CpPP
Wearable vacuum-tube aids W
Ladies’ comb. vanity LCV

Complete
Complete

{desk type)
{portable,

ALLIED RADIO CORP., B33 W. Jackson Blvd,, Chi.
cago, HL—CDT, CPP
AMPLIFIER CO OF AMERICA 17 West 20th St.,

New York

AUDIO DEVELOPMENT CO 123 Beyant Ave. N.,
Minneapolis, Minr.—CPP, GEC

AUDIOGRAPH SOUND SYSTEMS, 1313 W. Randolph
5t., Chicage, III,—CDT

CRYSTAL EAR, INC., 2007 S. Michigan Ave., Chi-
cago, III—CDT Cl

ELECTRCNIC SOUND & MUSIC CcO.,
St,, New York, N, Y,—CPp

ERWOOD SOUND EQUIPMENT CO., 224 W. Huren
St., Chicago, II.—CDT

ESPEY MFG. COMPANY INC., 305 East 63d Street,

w York. N. y.—Cpt
EXECUTONET INC., 415 Lexington Ave., New York,

Y.—~CD
GLCO%E CF"HONE MFG. CORP., Reading, Mass.—
CHARLES JACK I\éFG CORP., 27 East Philadelphia

St., York,
LAUREHK RADIO MFG. CO., 391B Monroe Ave..
Wayne, Mich.—CDT, CpP

M & G HEARING AIDS COMPANY 30 N. Mich.
igan Ave., Chicago, |I},—CDT, CPP. W
MAJESTIC RADIO & TELEVISION céRP 2600 W.
50th St., Chicago

10 Stuyvesant

MILES REPROD 812 Broadway,
New York, N. Y.—CDT,

MONTGOMERY WARD '& CO &19 W, Chicago
Ave., Chicago, NI.—CDT, CPP

E. A. MYERS & SONS, 304 Beverlv Rd., Mt. Lebanon,
Pittsburgh, pa.—CDT, CPP

PARAPHONE HEARING AlD, INC., 4300 Euclid
Ave., Cleveland, Ohio—CDT. CPP

RADOLEI( COMPANY, 601 W. Randolph St., Chi.

0. |IIL—CDT, CPP

ROT PHONE CORPORATION 26 Journal Square,
Jersey ¥ J.—CDT, CPP, LCV

SHUIBIE BRO HERS 225 W. Huron St., Chicago, Iil.

TAY BERN EQUIPMENT CORP., 135 Liberty St.,
N. Y.—CPP

TE(L:E)’E PRODUCTS CO., Minneapolis, Minn.—CDT,
TRANSFORMER CORP. OF AMERICA, ¢9 Wooster
St. New York, N, Y.—CDT, CPP

VACOLITE COMPANY, 3003 N. Henderson St..
Dallas, Texas—CDT, P

Wé%STER ELECTRIC 'CO., Racine, Wisconsin—CDT,

HEARING-AID PARTS

Cases .

Earphones and o G
o E

Microphones .

Resistors, special ultra-midget

variable . .+ . . R

Tubes

Transformers & chokes . TC
Condensers, special ultra-midget

L

Bc:HeI"IeS miniature . , . BM
Amplifier lamps (home use) AL
Audiometers . , A

AERSOVOX CORPORATION, New Bedford, Mass.

ALLIED RADIO CORP 833 W. Jackson Blvd,, Chi-
cago, lll.—C, R. T, TC
NOVEMBER,

for 1940



AMPLIFIER CO. OF AMERICA, 17 West 20th St
—C, E, M, R T

New York, Y. (S

ARLAV%X MFG CO., 430 . Green St., Chicago,

T

ASTATIC MICROPHONE LASORATORY, INC., 830
Market St., Youngstown, Ohio—M

AUDIO DEVELOPMENT CO., 123 Bryant Ave. N.,
Minneapolis, Minn.—C, , A

BOND PRODUCgS Co. 13139 Hamilton Ave., De-
troit,

THE BRUSH DEVELOPMENT CO., 3311 Perkins Ave.,
Cleveland, Chio—E, M

CLAROSTAT MFG CO INC.,

E'LECTR& VOICE MFG CO INC., 1239 South Bend
Ave., South Bend —M

ELECCTRONIC APPLICATIONS Brunswick, Maine—
GICOBE PHONE MFG. CORP.,

E M T, T
HQIIRISON RADIO co.,

285 N. b&th St

Reading, Mass.—

12 West Broadway, New

HYGRADE SYLVANIA CORP., 500 Sth Ave., New
~—T
INTERNATIONAL RESISTANCE CO., 40/ N. Broad
St., Phila., Pa.—R
LAFAYETTE RADIO CORP 100 &th Ave., New

York, N. Y.—E, T, 1C
LAUREHK RADIO MFG co.,
Wayne, Mich—C, E
4 & G HEARING AIDS CO
Ave., Chlca III. C
». R, MA EY INC
‘S, Indlanapolls Ind—
MONTGOMERY WARD & CO., 619 W. Chicago
Ave., Chicago, I1Il.—C, T, T¢
HNATIONAL OMPANY INC. &1 Sherman St.,
Malden, Mass.—TC

RADOLEK COMPANY bOI WC Randolph St., Chi-
ca 1.—C

IOT PHONE CORPORATION 26 Journal Square,

N, J.—C, E. M, A

rsey City,
SELECTAR MFG. CORP., 30 W. 15th St., N

N, Y.—M
SCLLA} MFG, CORP., Avenue A & 26th S4., Bayonne,
TAY BERN ESUIPMENT CORP., 135 Liberty St
New M T, TC BM
TELERADIO ENGINEERING CORP 284.90 Broome
St., New York, N. Y—TC
TELEX PRODUCTS CO., Minneapolis, Mirn.—C
TRANSDUCER LABORATORIES 42 W, 48th St.,
Ofl
T‘IORDARSON ELECTRIC MEG. CO.. 500 WwW.
150 Varick St.,

Huron Street, Chicago, III.—TC
5221.27 Greere St., Phila,

3918 Monroe Ave.,

0 Nonh Michigan
T

3029 E. Washington

ew York,

New

UNITED mmépom R CORP.,
York, N. Y.—TC

WIRT COMPANY
Pa.—R

New

INSULATION

Bushings . . . . . . . B
Ceramies . . . . . . . C
Enamel . . . . . . . . E
Fiber . . . . . . . . F
Fiber-glass . . . . . . FG
Friction Tape . . . . . FT
Mica . - - « +» . . . M
Paper . . . . . . . . P
Plasties . . .. . . PL
Stand-off msulanr . . . SO
Tubing (varnished) . . . T
Varnished Cambric . . . VC
Tape [cloth friction) . . TCF
Tape (rubber) . . . . TR
Hard-rubber . . . . . HB
Polystyrene . . . . . . PO
Mycolex . . . . . . MY
Insulation cases . . . . IC

ACME WIRE CO., New Haven, Conn.—VC
THE AKRON PORCELAIN CO., 'Akron, Chie—C, $O
ALPREN PRLODUCTS CO.. 715 Center St., Brockton,
ass.—P
ALLIED RADIO CORP., 533 W, Jackson BIvd Chl-
cago, lIlL—C, F, FG . P, PL, SO, TCF,

vC
ALPHA V¥IRE CORP., 50 Howard St.,
Y.

‘ALSIMAG—Amer-can Lava Cor
AMERICAN LAVA CORP,, Cherolee Bivd., & Mfrs.
Road, Chattanooga, Tenn., *' Alsimag’'—
AMERICAN PHEN Lic CORP 1250 Van Buren St.,
Chica o, 1., *"Amphenol’'— PL, SO,
AMERI RADIO HARDWARE CO., 476 Broad-
way New York, N. *“Arhco’'—PL, SO
'AMPHENOL Amerlcan Phenolic Corp.
*ARHCO, American Radio Hardware Co.
*ARMITE, Spaulding Fibre Co., Inc
AUBURN BUTTON WORKS, INC Auburn

—PL
EAKELITE COR:ORATION 247 Park Ave,,

York, N.

New York,

N. Y.

New

RADIO-CRAFT for

NOVEMBER,

e CLASSIFIED RADIO DIRECTORY®

BARKER & WILLIAMSON, Ardmore, Pa.—C, PL, SO
BEE ENGINEERING CO., 765 Grand River Ave.,
Detroit, Mich.—PL, vC

BENTLEY HARRIS MFG. CO Conshohocken, Pa.,

FG
BIRNBACH "RADIO CO., INC., 145 Hudson St.,
New York, N. Y,—C, %0, T.
BOND PRODUCTS CO., 13139 Hamilten Ave., De-

troit, Mich.—T
BOONTON MOIEDING CO., 326 Myrtle Ave., Boon-
ton, P
BRACH MFG CORP.,

L. S 55 Dickerson St.,
Newark, N.

WM BRAND & CO 276 4th Ave., New York, N. Y.

BRANDYWINE FIBER PRODUCTS CO., l4*h & Wal-
nut Sts., Wilmington, Del.—F

BU(;)_RA_DIIO IN(‘; 2205 Cedar Ave., Cleveland,

CELLULOID CORPORATION 10 E. 40th St.,

*"'Lumarith Protecto.d”—PL

THE CHICAGO PAPER TUBE & CAN CO.,

New

137 So.
Albany Ave., Chicago, 11l.—| F
CONTINENTAL DIAMOND FIBRE CO., Newark,

*'Diamond,” *"Dilecto,”~—F, L
CORNING GLASS WORKS, Walnut St., Corring,
Y., *"Pyrex’'—S50, FG

COTO COIL CO.. INC., 71 Wiilard Ave., Provi-
dence, —C. SO

+CROLITE—Henry L. Crowley

& Co.
| Certral Ave.,

HENRY L. CROWLE & CO West
Orange, J., *"Crolite’ F

CRJMPACKER D1ST. CORP., 1801 Farnin St., Hous-
ton, Tex.—TCF, TR

HARRY DAVIES  MOLDING CO., 1428 N. Wells
St.. Chicago, llIl.—PL

*DIAMOND, Conhnen?al Diamond Fibre_Co.

‘DILECTO Continental-Diamond Fibre Co.

DUPONT DE NEMOURS & CO., INC., Plastics
6 Schuyler Ave., Arlin ton, —PL

DUREZ PLASTICS % CHEMICALS, INC., North Tona-

wanda, N. *"'Durez’"—PL
HAMMARLUND "MFG, CO., INC., 424 W. 33rd 51,
New York, —S0
HUGH H. EBY INC 4700 Stenton Ave., Phila-
delphia, Pa,— pL
EMPIRE NOTION CO 105 E. 29th St., New York,
ERPILE KESISTOR ‘CORP., 644 W. 12th St., Erie, Pa.—
FEDERAL SALES CO., 26 5. JeFerson St,, Chicago,

FISCHER DISTRIBUTING CORP.,
New York, N. Y.—C, F, FG, M, p. PL, SO, TCF,
R, T, VC

M. M. FLERON & SON, INC., 113 N. 8road St.,
Trenton, —SO

FORMICA INSULATION CO., 4638 Soring Grove

Cincinnati, Ohio, *"'Formica’’—PL
‘FYBEROID Wilmington Fibre Specialty Co.

222 Fulton St.,

GENERAL CEMENT MFG. CO., 104] Kilbourn Ave.,
Rockford, Ill.—T, VC, TCR,
GENERAL CERAMICS CO., 30 Rocke‘eller Plaza,

New York Y—8, C, X
GENERAL Czsuwcs CO. PLANT NO. 3, Keasbey,
N.

Js (e}
GENERAL ELECTRIC CO., Lynn, Mass.—M

GENERAL ELECTRIC co., Schenectaoy, N. Y.—

C, F, vC, MY

HARRISON RADIO co 12 W. Broadway, New
York, N. Y.—C Msorr—rIvc
HAWLEY PRODUCTS co 200 N. 'ist Ave., St
Charles, 111.—I1C

“ICA, Insuline Corp. of America

*INSUROK, Richardson Co.
INSULINE CORP. OF AMERICA 3030 NorIHern
Bivd., Long Island City, N, Y., *“ICA"—C, SO, T

e
:NSULATION MANUFACTURERS CORP.

565 W,

Washmgton Blvd., Chicago, IlL.—F, FG, M. P,

INSULATION PRODUCTS CO., 504 N, Richlard St.,
Pittsburgh, Pa.—PL

IRVINGTON VARNISH & INSULATOR CO. IB
Argyle Terrace levington, N, J., *"lv.O.Volt'—
FG, PL

'IRVOVOLT Irvington Varnish & Irsulator Co.

lSOLANTITE INCORPORATED, 233 Broadway, New
York, N. Y., *'lsolantite”—B, C, SO

E. F. JOHNSON, Waseca, Miun,,

C. SO

KELLOGG SWITCHBOARD & SUPPLY CO., 650 S.
Cicero Ave., Chicago

LAFAYETTE RADIO C RP. I00 bth Ave., New York,
N. CFFG,MPPLSOTCFTRTVC

‘LAMICOID Mica Insulator Co.

*LUMARITH PROTECTOID, CeIIqund Corp.

MGAS & WAJ.DSEEIN CO., 438 Riverside Ave,,
ewld

MANUFACTURERS SCREW & SUPPLY HOUSE, 21§
W. lllinois St., Chicago, =T

MEISSNER MFG. CO., Mt Carmel H1,—SO

MICA INSULATOR CO 200 Varick SI New York,

*"Johnson"'—

—F, F vC
MICARTA EABRICATORS INC, 4419 Ravenswood
Chicago, IIl.—F,
JAMES MILLEIN MEG. CO., INC 150 Exchange
St., Malden, Mass.—C, PL, SO
J. W. MILLER co., 5917 S. Main St., Los Angeles,
Calif., *"Miller"—SO
MONTGOMERY WARD & CO. 419 W. Chicago Ave.,
Chlcaz —C, PL, SO, TCF, TR
MYCALEX CORP. OF AMERICA 7 E. 42ad St
New York, N, Y.—C
*N.C, Nat tional Company
NATIONAL COMPANY 6I Sherman St., Malden,

Mass.—SO, ©
NATIONAL VULCANIZED FIBRE CO., Wilmington
Del., *‘Phenclite”—F, P, PL

1940

*OHMOID, Wilmington Fibre Specialty Co.
PARISIAN NOVELTY CO., 3510 S. Western Ave,,
Chicago PL

GEORG%F PETTINGS, INC., 1206 Locust St., Phila.,

F
‘PHENOLITE National Vulcarized Fibre Co.

PREMAX PRODUCTS, Nia ars. Falls, N. Y.—$O
*PYREX, Corning Glass Wor
RACON ELEC. co INC., Y52 £ 19th St New

ork, N. Y.—

RICHARDSON COMPANY 27th & Lake Sis., Mel-
rose Park, Il *Irsurok’ —PL

RADOLEK COMPANY wl W. Randolph St., Chi-
cago, I1.—C, F, FG P, PL, SO, T1CF, TR,'T, VC
RADIO ELECTRIC SERVICE co INC.. N. W. Cor.

Tta & Arch St5.. Phila., Pa—G, FG, M, PL, SO,
TCF, TR, T, ¥C
THE RICHARDSON CO., 27?h & Lake Sts., Mel-
rose Park, !IlL.—M, PL,
MAURICE SCHWARTZ ‘& SON 710.712 Broadway,
S&henecfady I\(I: Y—~C, F, FG, M, P, PL, SO,
SELF-VULCANIZING RUBBER CO., INC., 805 W.
Washington Blvd., CI’IICO? 11.=PL
SPAULDING FIBRE COI. NC.. 310 Wheeler St.,
Tonawanda, N. Y. "Spaudu'e *'Armite,"”’

*"Spauldo’*—F, P
‘SPAULDITE Spauldmg Fibre Co., Inc.
*SPAULDO, Spaulding Fibre Co., Inc‘
STUPAKOFF LABORATORIES INC., 4627 Hamilton
Ave,, anbug
SUN RADIO & MPANY 2I2 Fulton St., New York,
M, PL, SO, TCR, TR, T
SYNTHANE CORPORATION Hnghland Ave., Oaks,
*"'Synthane "—PL
TASCOR BIBRE CO.. Norristoun, Pa.—F. PL
TELERADIO ENGINEERING CORP.. 484-90 Broome
St., New York, N. Y.—C, PI. T
UNITED RADIO MFG. CO I
New Yotk, N, Y.—HR
HOPE WEBBING CO., P. O. Box 1495, Providence,

I.—FG
WESTINCHOUSE ELEC. & MFG. CO., E, Pittsburgh,

—PL
WILMINGTON FIBRE SPECIALTY CO., Wilming-
Del,, *"Fyberoid,” *"'Ohmoid”"—PL
ZOPH{\R hLAILLS INC., 112-130 26th St., Brooklyn,
N —P

Greenwich St.,

INTERCOMMUNICATING
SYSTEMS

Wired . . . . . . . . W

Wireless . . . . . .

*ACA", Amplifier Co. of America.

ALLIED RADIO CORP., 833 W Jackson Blvd., Chi-
o, I, *"Knight'—P

AM RICAN COMMUNICATIONS CORP.,, 123 Lib-
ACTERICANT T TELEVISION CORM, 130 W. Stth St
New York, N. Y.—W,6 WS
AMPLIFIER CO, OF AMERICA 17 W. 20th St
New York, Y., *"ACA —W
AUTOCRAT RADIO CO., 3856 N, Hamilton Ave.,
Chicago, I, * Autocrat-Phone'’—
BANK'S IIIFG COSSOW N. Winthrop Ave., Chi-
BAREER & WILLIAMSON, Ardmore, Pa.—WS$
“BELFONE, Be!ll Sound Systems, Inc.
BELL SOUND_ SYSTEMS, INC., I|83 Essex Ave.,
Columbus, Ohio, * ‘Belfore” —W
DAVID BO%EN ¢O.. INC. 463 Broadway, New
BRUSH DEVELOPMENT CO., 31 Perkins Ave.,
Cleveland, Ohio—
200 E. lllinois

CHICAGO SOUND SYSTEMS CO.,
st,, Chicago, Il.—W, WS
*CLARION, Transtormer Corp. of America

C?ANNd TEL, & ELEC CORP., 70 Britannia St.,

eriden,

CRUMPACKER DIST CORP 1801 Fannin St., Hous-

DE VRY CORPORATION, 1111 Armitage Ave., Chi-
cago, HI.—W

DE WALD RADIO MFG. CORP., 436 Lafayette St.,
New York, N, Y.—W

ELECTJRICV‘:"L INDUSTRIES MFG. CO., Red Bank,

ELECTRONIC CONTROL CORP., 2667 East Grand
Bivd., Detroit, Mich.—W

ELECTFONIC PRODUCTS CO., $t. Charles, 1li —WS
EI‘_K‘AA}( MFG. CORP., 200 Sth Ave., New York, N.

ESPEY MFG. COMPANY, 305 East 63d St.,
New York, N. Y.—W

EXECUTONE INC., 415 Lexington Ave., New York,
FISCHER DISLRIBUTING CORP., 222 Fulton St

THPMAS B. GIBBS & cé 900 W. Lake St., Chicago,
1.—W

GUIDED RADIC CORP., 118 E. 25th St., New York,

—W, WS

12 W, Broadway,

HARRISON RADIO CO,,
York, N, Y.—W, wSs

INC.,

New
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®* CLASSIFIED RADIO DIRECTORYe

IN'TERCALL SYSTEMS, INC., 5th & Norwood, Day-
or,

o
CI;I'ARLES JAPCK MFG, CORP., 27 E. Philadelphia
JONES ORME CO., 2233 University Ave., St. Paul,

—W

I(ARAlbla CORPORQ/ {ON, 2233 University Ave., St.
Pau in

KBS S e HAOARD & SUPPLY CO., 6450
S. Cicero Ave., Cricago, Ill.—

*KNIGHT, Allied Radio Corp.

LAFAYETTE RADIO CORP., 130

) &6th Ave,,
LAKE MFG. CO 2323 Chestaut St., Oaklard, Calif.,
*"Voycall''—w

radedlie GADIO & TELEYISION CORP.. 2600 W/,
S0th St., Chicago, tH.—W, NC
|

MILES REPRODUCER CO.

New York, N. Y.—W, we'

MILLION RADIO & TELEVISION LASBS.,
Ohio St., Chicage, lil., *"Milion''—=W "

MONTGOMERY WARD & CO.,

Chicago, lIl.—w

C’ERADIO 13k &

Chades, [ll.—wW

FACENT ENGINEERIN" CORP., 79 Madison Ave.,
New York, N. Y., °"Pacent'—W

PHONOTONE LABORATORIES, INC., S. E. I5th Sk,
Washington, Ind.—W
RACON LECTRIC CO.. INC., 52 E. 19th St.,

. Y.—=
RADE)( CORPORA\LON 1733 Milwauiee Ave., Chi-

New

812 Broadway,
685 W,

619 W. Chicago
Ind’ana Sts., St.

New

RAOIO ELECTRIC SERVICE CO., INC., N, W. Cor.
h & Arch Sts., Phila., Pa.—W, WS
PADIO neceproa co INC., 251 W. [9th St.,
New York, N.
INC., 100 6th Ave.,

RADIO WIRE TELEVISION
New York, N. Y.—W, w§'

RADOLEK COMPANY »SOI VY, Ru doln™ St CHi.

cago, Il ‘Radolek''—

RCA MEG, CO., Fro-t 8- Cooncr Sts.. Co~da-,
N. J—W WS

REGAL AMPLIFIER MFG CORP., 14 W, I7t+ St
New York, N. wS

REMLER CO., I.TD 2!0| Brya-t St.,
i, * Rerler =W
CETCI—IELL CARLSON,
St. Paul, Minr—wW
S'LLCOX RADIC & TELEVISION CORP.,
Tower, New York, N. Y.—W. WS$
SUN RADIO CO., 212 Fulte- SI
W, WS

San Frarcisco,
INC., 2233 University Ave,,
60 wal
New York, N. Y. —

TALK-A-PHONE MFG. CO., 1847 5. Millard Ave,,
Chicago, 111 —W

TELEMO OR CS)VRPORATION 260 Sth Ave.,

TELERADIO ENGI”EEYRING CORP., 48490 Broome

St.,
TELEX pnooucfs CO., Minreapolis, Minn.—W
TRANSDL&CER LABORATORIES 42 W. 48th St.,

Y
TRANSFORMER CORP OF AMERICA, 69 Wooster
St., **Clarior''—W
TRANSMARINE RADIO

1184
Hewlett
UNlVERSAL MICROPHONE Co.,

New

New

Broadway,

I-gle woed, Calif.

VIBRAI.OC MFG, CO., 1273 Mission St., San Fran-
cisco, Cakif—w
*VOYCALL, Lake Mfg. Co.
THE WEBSTER CO.. 5672 W. 8 comi- gdale Ave,,
Chicago, Nl.—W
WEBSTER ELECTRIC CO., Razi-e, Wis.—W
WSSTERNVELEC CO.. 300 Certral Ave., Kearny,
V/ESTERN SOUND & ELECTRIC LABS., INC., 3iI
W. Kilboura Ave., Milwaskee, Wis.—
LINE FILTERS
Power filters (industrial) . . P
Radio set (for the home) . R
AV:RICAN COMMUNICAIIONS CORP., 123 Lib-
% New York, Y— P R

A'I:PICAN CONDENSE‘Z COR?.,'2508 S, Michigan

Avz., Chicago, {Il.—P, R
AEROVOX C RPORATION Nz B-a? o'd tMass,—R
DELDE: MFG. CO., 4647 W. V3~ B.re 5+, Cticago,
BUD RADIO, INC., 5235 C :++ A. . C ovela d,
Orio—R
CA"RRON MFG. CO., 4.5 5. A wrizan o Cteago,
CONTINENTAL CARBON M., 13°00 L ra'n Ave.,
Claveland, Ohic—=P, R
CONSOLIDATED WIRE & ASSO ATED CORPS., 512

S. Peoria St.,

Chicago, 1n.—

CRUMPACKER DIST. CORP., 180! Fannin St., Hous-
ton,

ELECTRO PRODUCTS LABORATORIES, 549 W. Ran-
dolph St., Chicago, lIl.—P, R

FISCHER DISTRIBUTING CORP., 222 Fulton St.,
New York, Y.—

M. M, FLERON & SON INC., 143 N. 8road St.,
Trerton, N. J.—

GENERAL ELECTRIC CO., Schenectady, N. Y.—R
GthllDED I;ADIO CORP., I18 E. 25th St., New York,
. Y=

HAR&IMOND MFG. CO., Guelph, O-tario, Carada
HARRISON"I RADIC CO., 12 W.
HERBERT H. HORN 120" S. O1've St., Los Angeles,

Calif.—P
INSULINE CORP. OF AMERICA 30-30 Norther

Broadaay, New

vd., Long istard City, R
KEBNYON TRAYNSI;ORMER CO INC.I 840 Barry St.,
i
LAFAYETTE RADIO CORP., 100 6th Ave., New
Yo
MEISSNER MFG CO Mt. Carmel, 1ll.—R

P. R. MALLORY & CO

INC., 3029 E. Washington
St., Irdlanapohs Ind.—

MP& %p Rgmé GOODS COQ., 512 Market St.,

hila. 3 —

MONTGOMERY WARD & CO.. 619 W. Chicago
Ave. Chicago, Il—P R

OHIMITE MFG CO 4835 W. Flournoy St.,

PHILCO RADIO & TELEVISION CORP., Phita., Pa.

PHILMORE MFG. CO., INC.,
New York, N. Y—R

RADEX CORPORATION, 1733 Milwaukee Ave., Chi-
cago,

RADIO ELECTRIC SERVICE CO., wc N. Ww.
Cor. 7th & Arch Sts.. Phila., Pa.—P

RADOLEK COMPANY 801 W/, Ramolsh St., Chi.

cago,

R
MAURICE SCHWARTZ & SON 710.712 Broadway,
Sche~ectady, N. Y.—
SPRAGUE PRODUCTS CO North

SUN 'RADIO CO., 212 Fuiten St., New York, N. Y.

Chicago,

13 Uriversity Place,

Ada=s, Mass.

TECHNICAL APPLIANCE CORP., 17 E. l4th St.,
New~ York, N.

TOBE DEUTSCHMANN CORp?., Washington  St.,
Carton, —P

UNITED TRANSFORMER CORP., 159 Varick St., New
York, Y—

((‘uulumt‘d nexet month.)

coupon Today!

304 S. Dearborn St., Chicago, .

I am interested in RSA Membership. Tell me about it

Address

L T T R B SR PR

l City

L-----------------
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Mr. Radio Serviceman:

RSA MEANS BUSINESS!

New business promotion plans and new member-helps spell increased profits
for RSA members at the start of the new season. Watch for the RSA
Replacement Parts Guide—New Broadcast I'romotions—New Member

= Name oy s e e

Helps! Don’t be the last man in your neighhorhoeod to join RSA. Send the

= mw s MAIL THIS COUPON NOW ! smammm
RADIO SERVICEMEN OF AMERICA, INC.

. State

i
i
1 OF
|
1
i

HC-1140

RADIO-.CRAFT

Let’s Grow Together

RADIO SERVICEMEN

Reliable Service Assured

JOE MARTY, JR, EXECUTIVE SECRETARY
304 8. DEARBORN STREET, CHICAGO, US.A.

in 1940!

AMERICA, Inc.

1940

NOVEMBER,

for



HUM ELIMINATION

OUTPUT
# TRANSFORMER

SUPPLY

BUCKIN
VOLTAG

A
bAARALLALS

ks,
POTEN.

7

e d
TLOW-VOLTAGE WINDING ON
POWER TRANSFORMER SUCH
AS 2.5V, SECONDARY.

® HUM has always been one of the Service-
man's problems in radio repairing. I've

found one way, here illustrated, of effective
hum reduction, especially when it originates
in the speaker. The trick is to feed a small
A.C. voltage to the voice coil in an opposite
phase to the hum voltage originating in the
speaker. The amount of hum voltage fed to
the speaker can be adjusted by means of
the potentiometer’s slider in order to bal-
ance-out the unwanted hum voltage. It has
proven very helpful to me, especially in the
older sets.

HaroLp R. KUNTz,

Brooklyn, N. Y.

UNIFORM HOUSINGS- FOR TEST
EQUIPMENT

@ TO bring testing instruments of different
panel sizes to a uniform height, and above

the level of the receiver under test, the
re-installation of the instruments in cabinets
of identical height and fitted with drawers
for test leads, etc., offers a practical and
inexpensive solution. Utilizing separate cab-
inets, rather than combining the instru-
ments on one panel, permits rapid inter-
change of their positions to meet the con-
venience of the technician.

EppY Rapio SERVICE SYSTEM,

Springfield Gardens, N. Y.

IMPROVISED BEAT-FREQUENCY
OSCILLATOR

TUBE
SHIELD

INSULATED
WITH

FRICTION
TAPE

) CHASSIS
o TN e T s ST ST
® HERE is a simple way to add a beat
oscillator to any superheterodyne receiver
with only the addition of a 2,000-ohm vol-
ume control which any one can put on ex-
ternally without interfering with the re-
ceiver circuit. Simply raise the tube shieli
on the 1st intermediate-frequency amplifier
tube and use some tape to keep it from

RADIO-CRAFT for

NOVEMBER,

eSHOP NOTES—KINKS—CIRCUITS®

touching the chassis; or in the case of form-
fitting shields, bend the grounding prong
away from the shield so that the shicld has
no contact with chassis.,

Next fasten a short piece of wire from
the center of a 2,000-ohm potentiometer
volume control to chassis, and connect an-
other piece of insulated wire from one of
the outside connections of the control to the
tube shield. When the control arm is rotated
so as to remove all resistance between the
shield and chassis the tube circuit will not
oscillate as before, but when rotated so as
to introduce resistance between shield and
chassis it will regencrate, and if turned far
enough will go into oscillation.

Many radio amateurs who use ordinary
receivers will find this a very inexpencsive
and quickly-constructed beat oscillator for
receiving code and locating weak stations;
it also makes the receiver twice as sensitive
by the regeneration.

Receiver circuits which will not oscillate
with the shield removed from tube. will do
s0 if the shiéld is on the tube but insulated
from the chassis. Receiver using metal tubes
can be used this way also by substituting a
glass tube of the same number (called the
G series) and then putting a shield over it
as illustrated.

(Mgs.) OLE FUGLESTAD.
Powers Lake, North liakota,

/

L
5

#. /| COMPLETE SELECTIONS

%~ GUARANTEED QUALITY
.

Faster Delivery

Most complete stocks of Tni
versal and Exact Duplicate Re
blacement and  Repair 1*arts
Radio Sets, and Amateur Sap
wlies
P. A. EQUIPMENT

Separate ampliflers or complete
sysiems with any desired as
sortment of snrakers, horns,
baffles and microphones. Every-
thieg from 5 to 100 watts,
Frices that save mone¥ for You,

NEW 94|

PROFIT GUIDE
Hhingr

L

ELECTRICAL APPLIANCES
Fatra protits for you! Standard Brand Electrle Iroms,
Guills, Toasters, 1’ercolators, Wafle Irons, Vacuum
Cleaners, Clocks, Mixers, ete., at lowest prices.
“--------.----------------'
!} MAIL THIS{COUPON TORAY :
s The RADOLEK Co. t
g 0l W Hundolph St Chicago, Dept. C-47 1
B <obd the New HiI41 Radio Profit Guide FREE. [ ]
LI ... B
g N e T s
g Ml L s Dealer? Lo 1
A witen Senvleeman?o, .., vmatent?ooa. 8

Hese

smmsmsessal

WARNING TO RADIO-CRAFT READERS

fashion. Pay no money to any per~on who

only from authorized subscription agencies,
| directly from us by mail. Address your lett

Radio-Craft has no representatives in the field soliciting subscriptions, in the “door-to-door”

comes to your home, sture or service shop and

represents himself as being an agent fur Radio-Craft. Subscriptions may be safely obtained

whouse names we shall be glad to furnish, or
er to Subscription Dept., Radie-Craft, 20 Vesey

$t., New York, N. Y,

¢et This Ele

ctric pty Shaver
- ABSOLUTELY FREE!

OPERATES ON
110-VOLT, 60-CYCLE
A.C. LINE

JUST THINK OF IT—you can get absolutel
FREE, the useful DRY ELECTRIC SHAVE
which is shown at the left. This ELECTRIC

DRY SHAVER is sent to you b
with a one-year subscription to

Here Are the Features of The

ELECTRIC PRY SHAVER

Construeted to last for many years.

puarantee. A
toilet necessity.

ent subseription another twelve
gublllhers.
2,75 Y

medlately by return mail.
coupon  belosy  to  enter
subscription.

RADIO-CRAFT

the publishers
ADIO-CRAFT:

Constructed of metal with attractive red bronze
fnish, Scientifically constructed to pive a perfectly
clean shave. 5-1oot rubber insulated cord and plug.

Operates from 110-volt. 60-cyele A.C. eolee-
tric line. Carries & two-year manufacturer's
fine quality, self-sharpening

Send Your subscription to RADIO-CRAFT
for One Year (12 issues) and receive ab-

solutely FREE one of these remarkable
Electric_ Dry Shavers. New subscribers

are accebPted or you may extend YOuUr pres-
months.
Mall your remittance of $2,00 (Plus 25¢
for shipping charges on Rhaver) to the

(Cansda and forelgn
ou will receive your

20 Vesey Street, New York. N. ¥,
g [ ]
£ - ' :
i I RADIO.CRAFT, 20 Vesrey Street, New York, N. Y. 3
l‘.—i: L Gentlemen: Enclated find my remittance of $2.00 for which enter my B
B Gbierlption to RADIO-CRAFT for one year (12 Tssues). Send me g
o ¥ mmediately FREE, FLECTRIC DRY SHAVER {Canads and foreign 8
" L) 52| 7S}, In 1" R add only 25¢ additional to cover shipping chsrges on g

WE SHIP ELECTRIC DRY B Sharver
New Pr Subseription ]
SHAVER THE SAME DAY : 3 New Subscriber O Extend Present se -
YOUR SUBSCRIPTION g wame .......ooo.oceiiiiiens S Ha0RG HE0D0COoBa0G0BEEEoERA05AA0 SOBO00080 :
ORDER 1S RECEIVED. ] -
: PO R T T R R S ERB000 '
L)
—: Clty i R GUAO .vrerrrnians H
(Send i b K, & U.S. Postage Stamps.
[ cL1P CoUPON— B it mittance by Cheek et Crampen % RC1140 g
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*BOOK REVIEWS®

BLUE PRINTS and INSTRUC TIONS

For Building the Following Treasure
Finders and Prospecting Outfity

Folder No. 1. The "Radioflector Pilot”--<on-
sists of a 2-tube trunsmitter and 3-tube
receiver. Principle: radiated Wave from
transmitter loop is reflected back to receiver
Ioop. Emits visual and aural signals. Tubes
used; two 1A5SG—two INGG—one 1H5G.

Folder No. 2. The ““Harmonic Frequency Lo-
cator”—Transmitter radiates low frequency
wave to receiver, tuned to one of Harmonies
of transmitter. Using repenerative ecircuit.
Emits aural signals. Tubes used: one 1G6G
—~one IN5G.

Folder No. 3. The “Beat-Note Indicator” —Two
oscillators so adjusted as to praduce beat-
note. Emits visual and aural signals. Tubes
used: Three type '30.

Folder No. 4. The “Radio-Balance Surveyor”
—a modulated transmitter and very sensie
tive loop receiver. Principle: Halanced
loop. Emits visual and aural signals. By tri-
angulation depth of objects in ground ¢an
be established. Tubes used: Seven type °30.

Falder No. 5. The *“Variable Inductance Moni-
tor”"—=a single tube oscillator Renerating
fixed modulated signals and receiver eni-
ploying two stages R.F. amplification.
Works on the inductance principle. Emits
aural signals. Tubes used: six type *30.

Folder No. 6. The "“Hughes Inductance-Ral.
ance Explorer”’--a single tube Hartley us-
cillator transmitter and sensitive 3-tube re-
ceiver. Principle: Wheatstone bridge. Fmits
aural signals. Tu used: two type 'Sy—
one type ‘32—one type '33.

Folder No. 7. The "Radiodyne Prospector"
a completely shielded instrument. Principle:
Halanced looP. Transmitter. receiver and
batteries enclosed in steel box. Very large
field of radiation and depth of penctration.
Emits aural signals. Tubes used: two IN5G
—one 1G4G—one 1H3G—one 1Q3-—one 1G4.

With any one of the modern geophysical
methods described in the Rlue-Print patterns,
Radio outfits and inatruments can be con-
atructed to locate metal and ore deporits
(prospecting) ; finding lost or buried trens-
ures; metal war relies: sea and land mines
and “duds”; mineral deposits; subterrancan
water veins; oil deposits (under certain cir-
cumstances) : buried gas and water pipes:
tools or other metallic object- annken in wa-
ter, etc.. ete.

Eath set of blueprints and
heavy envelope (9',° x 12157}, Blueprints 22" x
347: efght.page iflustrated 81" x 11” fold. 50¢
¢r of instructions and construction data ...

dd e for postage

instructions enclosed in

The complete set of seven folders........
Shipping weldht 2 ths. (add 23¢ for ship- 53-00
Bing anywhere in U.S_ A

TECHNIFAX

1817 8. STATE ST. CHICAGO. ILL.

TECHNIFAX 1917 s0. stats. Chicage. il

Enclosed herewith $... .....
address below:

Treasuro Finder No. 1. 2, 3. & 5 6 7.
Compfeta set of seven falders. O

tor which mait te

CiTy |

RC.1140
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—GEOPHYSICAL—
PROSPECTING OUTFITS

PERPETUAL TROUBLE SHOOTER'S MAN.
UAL, Vol, XI. Published by John F. Rider

(1940). Size. 9 x 11%, hard cover and loose-leaf
hinding, over 1,600 pages. Price $10.

Newest  addition to the well-known  Rider's
Service Manuals is the 1.600-pg. volume No. XI
which differs fruam preceding manuals in 2 re-
apeets; the text structure hus been changed to
afford more complcte service information in leas
space; and, a new principle of indexing has been
applied which mahes it casier for Scrvicemen to
spot desired cirenits. Included with the manual
is a gpeeial 18-pg. hooklet combining n  cone
venient index to cireuit~; and, an analysis of
cirenit features in the new radio sets.

Also included with this manual is a “vest
pocket manual supplement™ contnining a con-
venient index to the manual and important in-
formation such as transformer, resistor and con-
denser color codes, ete., for which the Serviceman
finds everyday use.

FESSENDEN--BUILDER OF TOMORROWS,
by Helen M, Fessenden (1940)., Published by
Coward-McCann, Inc, Size, 6 x 9 ins.. cloth cover,
362 pgs. Price, $3.00.

In the bivkrnphy, “Fescenden—Builder of To-
morrows,” the wife of the former professor of
electrical engincering ot Purdue University, In-
diunn and at Western University (University of
Pittsburgh). has erceted a monument to the work
of Regtinald A. Fessendon, one of the pionecr
builders of the Radie Fmpire.

He is perhaps best known for the system of
radio telegraphy and telephony which hears his
name. The Fessenden System of communiention
included only some of his 500 patents, others
wildily known being for example & marine depth
finder and i« system of ~ubmarine signaling.

Here for the first time is presented the insiile
life story of the trials und problems thnt beast
a man who as early as 1900 had demonstrated
his own system of radio telephony ; and in 1006
2-way transatlantie radio telesraphy.

TELEVISION RECEIVING EQUIPMENT. by
W. T. Cocking (1940). Published hy Hiffe & Seons
Ltd.., London, England. American agent: Norde-
mann Pub, Co., Inc, Size. 3x 7% ins. cloth
cover, 167 illustrations. 300 pgs. Price, 7 10:
in U, S, $2.25.

Here is a moetity book on television which pre-
servgs for posterity the advanees in television
which took place in England prior ta eessation
of activities “for the duration.” The hook is ex-
cellently illustrated. The following chapters se-

lected nt random impart an impression of it
coutents,
Chapter 1- General Principles of Televi<ion g

Chanter 12-—Superhetermly ne Interference Proh-
lems ;. Chapter 16-—Specinl Television Circuits:
Chapter 19—Faulis and Their Remedies: Chage-
ter 20—Television Servieings.

MOTOROLA AUTO-RADIO SERVICE MAN.
UAL—1941 Edition. Published by Supreme Puh-
lications. Size. 8% x 11 ins.. stiff paper cov.r,
96 pis. Price, $1.

Thiz dingram. alitnment and tromblesshonting
manual isx deseribed as containing “information
for repniring every Motoroln radio."”

In addition to a lare number of Motorola
1Galvin Mfr, Corpa) radio receiver dingrama. the
hook contains individind sections titled as ful-
haws: serviee hints, coil enlor codes, aliznment
1 cdure, instullation of the Magic Fliminode
e elimination of ignition interference, clinint.
ing other types of interference, xervicing push-

buttan tunime contrals, uoe of oscilloscope  in
alignment. and service «h-tails on the eleetric
antomutie tuncr. The book concludes with a

weneral diseussion of whiel and tire statie.

NOTIONS COMPLEMENTAIRES SU'R  LES
TURES ELECTRONIQUESR, by M. Chauvierre

(1940). Pullished by Duned. Paris, France. Size,
5% x ®% ins., «tiff paper cover, profusely jlius-
trated, 201 pps. Price, 94 francs.

Thix newest book, by a professor at the Central
School of Radio aml ting cngineer, ~up-
picments the previons hed work of Mesny
in Prance, Chaffee in Ame and Barkbausen
in Englund. The bouk discustes in theoretical
terms the elements of eleetranic aperatinm.

Easentinlly mathe icul. the I 4 too heavy
for appre ion exeept by tho-e w are familinr
with technical Freach. The following nre the titles
of a few chabter headings seleeted at random:
Chaptar T is a study of Jampx in general; Chap-
ter HI. distortion; Chabter 1V, power amplilica-
tion : Chapter VI deteetion,

RADIO-.CRAFT

PUBLIC ADDRESS EQUIPMENT

Amplifier Ca, of America.............. L2083
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G MODEL 400 TUBE TESTER

EVER before have so many

advanced features been com.
bined in a tube tester. These fea-
tures include:

UNIT DESIGN—the socket panel and
the roll chart can be individually
removed. Replacement units can be
ordered for those needing recondi-
tioning or replacement while you
keep right on wusing the tester.
Obsclescence effects only individual
units—not entire tester. Qld units
can be returned for credit so that
you can keep the tester up to date
at low cost.

SPARE SOCKETS-—Two spare scckets
{one large and one small} are pro-
vided in addition to sockets for 4,
S, 6, 7 and 8-prong tubes, loctals,
bantams, midgets and miniatures.
YISUAL GUIDE—Note guide lines that “tie in” roll chart with
switches, preventing errors.

THREE-WAY SWITCHING—Each toggle switch has “off"” posi-
tion so that any prong can be left open. Valuable in testing
tubes like ILNG or tapped filament tubes like 35Z3; also
various sections of multipurpose tubes in present or future
groupings.

SPEED ROLL CHART--Smocther, better operation than ever
belore. In addition to regular listing has numerical index
which speeds up reading. Also has window {for writing
data for at least 50 new tubes on blank portion of roll chart.
Entire chart easily and inexpensively replaced.

YOUR NAMEhENGRAVED ON THE PANEL—Simply send us the
plate. No charge whatever.

Your price on Model 400 - 536 00
MODEL 500. Same instrument in display cabinet with big.,
9-inch meter (see llluslmnon)—q xemcnkuble tube $43 00
merchandiser .

Model 500

MODEL 450
"“TEST MASTER"

® Service men have called
it more for the money than
any all-service tube and set
tester on the market. Has
new Simpson 3-way switch-
ing as described above:
sockets for 4. 5. 6 and
7-prong tubes, loctals and
bantams. As set tester has 8
A.C. volitage ranges; 5 re-
sistance ranaes: 5 milliamp
ranges; 5 Decibel ranges.

g"ﬁ\;'r pnce 539 75

Model 450

You can't find it in
the dictionary . . . .
but you can find it in

TODAY’S SIMPSON LINE

F you saw Simpson Instruments at the show
you saw something that ordinary words can’t
describe. In Hollywood they call it "oomph™
. . . today's fast way of saying “more of
everything”.

The Model 400 Tube tester (opposite) is typical
of these Simpson Testers that have more of
everything . . . more class, more precision, more
engineering against obsolescence. We studied
your right-now testing problem; then solved it
all the way in an instrument as modern as to-
Morrow.

Right down the line Simpson Instruments have
been designed by and for your needs. A few
leaders in the 1940 Simpson hit parade are
briefly described here. All are covered by the
handsome new catalog.

Ask for your copy

SIMPSON ELECTRIC COMPANY
5216-18 Kinzie Street, Chicago, [Illinois

MODEL 310
SIGNAL GENERATOR

® Reports from inde.
pendent labotatories
prove this to be the
most stable and ac-
curate direct-reading
signal generator
ever oflered at a

o pny $37.50

T Sy
Gee ity
Famiint?

_Instheinents that STAY cecuhate



PUSH
BUTTON

mopeL \.JYPE

Push-button switching by a new, simpler
way makes the Model 1200-F an entirely
automatic Volt-Ohm-Milliammeter with
maximum speed and minimum switching.
Only one button need be pressed for any
range and test setting. Ranges: DC 0-10-
50-250-500-1000 at 25,000 ohms per volt.
... AC 0-10-50-250-500-1000 at 1000
ohms per volt. DC Milliamperes 0-1-10-50-
250. . . . 0-50 DC Microamperes. . . .
Resistance 0-1000 Low Ohmas, shunt type
circuit; 0-300,000 ohms; 0-3 and 0-30
Megohms, series type circuit. Self-con-
tained batteries for all ranges. RED ® DOT
Lifetime Guaranteed Instrument, rectifier
type. Plug-in rectifier simplifies replace-
ment in case of accidental damage. Metal
case with rich brown suede enamel finish.
Panel with attractive three-tone finish.
Dealer Net Price $27.84

Model 1200-A . . . Selector Switch Oper-

ated . . . 2,000 Ohms per Volt DC . . .
Volt-Ohm-Milliammeter . . . Dealer Net
Price $21.84
Meodel 1200-C . . . Selector Switch Oper-
ated . . . 5,000 Ohms per Volt DC . . .
Volt-Ohm-Milliammeter . . . Dealer Net
Price $22,84

1200-F

equipment.
trical measuring instruments in more than 25
case styles. Section 16il Harmon Drive,

RANGES

OHMMETER Zemg

-
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300Mn

3MEG 30 ygq

ACH ~—pc
—~——r50,
(CY'ET 5 P ) f:‘\

R (&

Ces®

$27.84

DEALER NET PRICE

Model 1209-E p
Selector Switch Oper-
ated . . 25.000 Ohms
per Volt DC . . . Volt-
Ohm-Milliammeter . . .
Dealer Net Price
$25.84

Write for catalog
on complete line of test
Triplett also manufactures elec-

THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY

Bluffton, Ohip



