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MODEL $-31

Hallicrafters High Fideli-
ty Tuner for Frequency
Modulation and Ampli-
tude Modulated Recep-
tion.

Now you can have “FM-AM” reception by a turn of
the bandswitch with the Model S-31 Hallicrafters
commercial FM-AM Tuner. Covering the broadcast
(AM) band and the 40-51me, high frequency (FM)
band. The Tuner combines the FM and AM circuits
in one chassis with either instantly available at the
turn of the bandswitch.

MODEL S$-22-R

Specifically designed for service in the range 16.2 to
2150 meters (185mec. to 110ke.). Efficient mechanical
bandspread with separate dial provides easy logging.
Frequency range extended down to 110ke. Built for 110
volt AC-DC operation. Also may be operated from 6 volt
battery supply with addition of converter. (Model
§-22.R) Complete with tubes and speaker. Price $64.50.

We carry the complete Hallicrafters line including
the famous new Model SX-28.

RADIO ELECTRIC SERVICE CO., .

SPECIFICATIONS — 9 . tubes — Frequency range
band one, 550 to 1600 kc.: band two, 40 to 51mc.—
Power output 130 milliwatts undistorted—Output
impedances 500 to 5,000 ohms—Power consumption
120 watts — Controls: bandswitch, radiophone
switch, main tuning, audio gain, tone control; “S”

meter adjustment, phone jack. Operating from 115- '

125 volts, 60 cycles AC. Panel dimensionis 19”x83;”
—Price $69.50

Northwest Corner 7th and Arch Sts., Philadelphia, Pa.

BRANCHES IN
No. Philadelphia ® W. PPhiladelphia ® Camden ® Wilmington ® Allentown ¢ Easton
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The world-wide use of Radio has made many oppor-
tunities to have a spare time or full time Radio
serviee business of your own. Over 28,000,000 homes
have over 40,000,000 Radios. There are more Radios
than telephones. Every vear millions of these
Radios go out of date and are replaced. There's an
opportunity to earn good commissions selling new
sets. Millions more need new tubes, gervicing. I will
train you at home in your spare time to sell, in-
stall, fix all types of Radios; to start your own
Radio service business and build it up on money
you make in your spare time while learning. You
don't have to give up your present job, or spend
a lot of money going away to school to become a
Radio Technician.

MANY MAKE $5 TO $40 A WEEK EXTRA
IN SPARE TIME WHILE LEARNING

I start scnding Extra Money Job Sheets tho day a_student
onrolls—start showing how to do Redio repair jobs, Through-
ut the Course I send additional plans and directions for
oing increasingly complicated. hetter paying Jobs, That’s
why many students make $ to $10 a weck extra in spare
time; why many start bullding thelr own Radio servico
businesses while learning.

| TRAIN YOU FOR GOOD JOBS TOO
MANY PAY $30, $40, $50 A WEEK

Anyone can tuno a Radlo sot. but few can Sorvico one.
That's why many qualified Radlo Tebhniclans make such
good money installing, fixing. sclling home and zuto Radio
Sets. operating and maintalning Broadcast. Police, Aviatlon,
Comimerctal Radio stations; selling. installlng. servicing
Toudspeaker systems, That’s why many open their own Radio

Goop For Bory

J. E. SMITH, President, National Radlo Institute

Dept. 1BX, Washington, D, C.
Without obligating me., mall
FREE. I nm Ynnlculnrly inw reat
below. (No snleaman will ecall.

O Radlo Service Business of My Own
O Spare Time Radio Repair Work
O Service Techniclan for Retall Stores
Q Br t1 Station O

for information to help you decide.)

Address

City

www americanradiohistorv com

Nboye™ o 1he
own ah"up;.. 0 in

you:dStl\mpl!'l' Lenmnu :m'd Oz]ﬂnze book

A n he

Write' Brainiyy 2t of Radio checked
Loudspeaker
stallations

O Auto Radlo Installation and
Service

O Television
O All-nround Servicing Tech-
nlclan

{If you have not decided which branch You Prefer—nail couRdn now,;

DI0 SERVICE BUSINESS

Loy

n,
/3 ese i)
Me,)

CAPITAL

Ave., Gooss ¢,

ek, Ta,.
ta + Tex
-bo’z‘;':"'zxf“‘"" Courge 1 .
ver, cents -
I starienen 1 faq'% an
WO yeaps FOIViCE ot
Raarp I ha Fiade
B my

S > In
KELLy, o% o

Am

ok nrgatKiIng pope,

Egstin 'ﬂf&"”"";: 350 and sug
H {anks w Fidie wopPhd. ang ¥
12614 s}’l‘rz;;;_;;w- n take

G

sales and repaie businesses and make $30, $40. $50 o weck.
Why others held their regular Jobs and make $5 to $10 a
week extra fixing Radios ju sparo time.

HOW | GIVE YOU PRACTICAL EXPERIENCE

T send you speclal Radlo equipment; show you how to con-
duct exPeriments, bulid cireuits llustrating important prin-
eiples used In modern Radlo receivers, broadcast stations
and loudshesker Installations. You work out, with your
own hands, many of the Drinciples you study in our less
texts. YOU ALSQO GET_A PROFESSIONAL ALL-WAVH,
ALL-PURPOSE BET SERVICING INSTRUMENT. B8oe
the left-tiand column on Lhis Dage.

YOU LEARN TELEVISION,*F-M", ELECTRONICS

‘The N. R. Y. Course is up-to-date. You are taught how to
instull, adjust, servico Televiston receivers and antennaa.
Yot learn aboul ¥Toquenty Modulation transmitiers end
receivers; you learn the principles of electronic control equip-
ment, such ag photoelectrie ocounters, safety devices. eloctrie
cyo burglar aiarms, ete.

FIND OUT HOW | TRAIN YOU AT HOME

Act Todny. Mail the coupon now and T will send my book,
“’Rich Rewards in Radio.”’ snd a Sample Lesson free, Find
out what Redio offers: what opportunities are coming in
Television. Read the details of my Course in Radio and
Televiglon; read more than 100 Ictters from men I have
trained; what they aro doing, eamning. Read my Money
Back Agreement. MAIL COUPON BELOW iIn an envelops
or paste oG o DOStcard—NOW.

J. E. SMITH, President
National Radlo Institute, Dept.
Washington, D. C.

1BX

64 PAGE BOCK
SAMPLE LESSON

Systems. In-
and  Service

State

3
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HUGO GERNSBACK, Editor-in-Chief

N. H. LESSEM THOS. D. PENTZ
Associate Editor Art Director

R. D. WASHBURNE, Managing Editor
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‘ment the Doctor sells.) tin ears, and all we

REGARDING HEARING-AIDS
Dear Editor:

I am near-deaf, and yet have been repair-
ing radio sets some 20 years, so your arti-
cles on hearing-aids are of great interest.
However I think that really near-deaf peo-
ple should be warned beforehand that these
‘aids frequently do not have nearly enough
volume to be of any real service to them.

I have constructed both “The Latest
Miniature Hearing-Aid Amplifier” (May,
1940, Radio-Craft) and “Miniature Tube
Audio Amplifier” (Oct. 1940). They are all
right for someone just slightly hard-of-hear-
ing and who is a good lip reader. As to
H. G. Cisin in his article of Oct. 1940, 1
quote: “The subject of the test was a person
who depends upon lip reading, due to the
inability of ordinary hearing-aids to give
relief. Without the instrument, one could
get behind this near-deat person and shout
as loua.” as possible without heing heard.
With this amplifier, however, the hard-of-
hearing pe on was able to hear every word
spoken behind his back.” He did it with
mirrors, Mr. Cisin. It’s an old one, but card
sharks still catch suckers with the looking
glass on the wall.

Now, suppose there is a near-deaf person,
unable to hear shouting behind his back
(without a mirror). The best hearing-aid
is a pencil and a pad of paper. The next
best that I know of was published in Radio-
Craft, Vol. 9, No. 10 (April, ’38): “A Handy
P.A. Amplifier”. Put this in 2 cigar box; use
a carbon mike (a crystal hasn't got it; I
use a cheap $1.76 lapel mike mounted on the
end of BX); get a good single ear-phone,
magnetic (again crystal hasn’t got it);
couple i% via a transformer, and you have
a hearing device, not an ’aid. Scmebody de-
sign something like it, with not over 4 tubes
and battery operated, and they have done
the near-deaf a great service,

I take violent exception to Author's Note,
page 676 “R.C.” of May, ’40: “This discus-
sion is not intended to encourage radio
dealers, Servicemen, or technicians to set
themselves up as hearing-aid specialists—
cte”. Medical ethies I presume. That seems
to be 90% of medicine, and if the above-
mentioned radio dealers, etc., are not hear-
ing specialists, what are they? The public
has had too damn much ethics. “It would not
be ethical, if I didn’t charge vou $25 for
this consultation,” thinks the doctor. Listen,
Sir, for years you M.D.s have sold us
near-deaf (A near-deaf person is one
who can't hear well with the type instru-

ever got was less to eat, while we paid $100
to 3140 for a disguised telephone mike and
an ear-piece. Let the near-deaf stay away
from the “high gain” name, *otologist”, u

less he will guarantee results or no mones,
fike we radio men have to do. If every near-
deaf person in the country went to his radio
Serviceman tomorrow morning and de-
manded he make him a hearing device-—
not an ’aid or an ’aid to aid the ’aid—90
days from now it would be possible for all
to hear and $25 would buy the de luxe gold-
plated model.

Let’s go fellows, we made radio sets—let’s
enable the near-deaf to hear! Remember,
hearing is the objective, not size. Too much
emphasis has been put on size. Why?, be-
cause the customer thinks he can hide it
and no one will know he is hard-of-hearing?
“Nerts:"

EARL RusseLL,
Celfazx, 1.

P.S. How do I fix radio sets, if I am near-
deaf? Why, T use my “Handy P.A. Ampli-

fier” as described in Radio-Craft, April
1938! Cost all of $10. too.
RADIO-CRAFT for FESBRUARY,

* fer @ood

Get Started Now!

Full-or Spare Time
—without leaving home

# These Ghirardi
Books Will
Heilp You

=2t unbelievably
low cost!

the author of these

books, is one of the foremost writers of
practical radio texts and is an outstanding au-
thority on radio instruction, His wide experience
as & radio engineer, radio instructor, radio
magazine editor and technical consultant to
many prominent radio manufacturing firms and
servicing organizations has built for him an
unusually wide background of radio knowledge
thet is reflected m 'Eese three books. Every one
of them is acclaimed as being outstandingly
superior to anything in its field. They have
earned for themselves an enviable reputation for
thoroughness, and the ability to make every
phase of the subject clear and eoasy Yo learn for
even the merest beginner. That is why they are
the favorites of radio beginners, servicemen and
experts alike, and are used as the main fexts in
the basic radio vheor?' and servicing courses
of leading radio schools in every English-speak-

LFRED A, GHFRARDI

ing country in the world. They have had to be
‘tops™

to earn such honorsl

RADIO PHYSICS COURSE

lEAHN FI.INDAMENTALS
ith This!

Here in one inexbensive
volume is a complete Radio
Education for vou—all the
Basle Fundamentals elearly
explalned and 1llustrated —
right from elementary
Etectrielty and Sound up
through the entire field of
Radio and Televislon — the
equiselent of a 38-Book
Radle Course all condensed
into 1 big volume.

YOU LEARN AT HOME!

Ghirard! will traln you
quickly—right In your own
easy chair at home. Hiz ex-

planations are erystal-clear, 2
Interes.ing. easy to under-

siand. Jl\nd bccnul!efll's Isu 972 PAGES
€asy to learn Radlo from It

the U. S Army and Navy SORELYS:
and radlo gchools everywhere 856 REVIEW
use this very same book in QUESTIONS

thelr radlp tralnlng course. No math—no precious train-
ing fs necessary. Here's a$50.00 course that you Ket
complete for only $4. Orderyour copy NOW—money back
if not satlsﬂeﬂ

USE THEM S parvs

Send for any or all of
these books  today. Keep
them 5 days to look over
&t your Jelsure. Then lf
not fully eatisfied. reeu
themn Lo good mndl{lan

diately. You can't lose.

FREE CIRCULARS

Send for FREE. descriptive, [ilustrated clrculars
SPECIAL 5 FOR BOTH SERVIC-
MONEY-SAVING S - IF
COMBINATION URC ED TO-
OFFER ER

nmo-m.lsmn

Oldest. largest Radio-Television school In West trains you
pay job. Complete instruction including Radio
Construction and _Servico, Breadcast OPerating, -Sound,
Talking Pictures, Television. Public Address, etc. Flexlble
plan to meet spccific necds of those with or without joba.
Transportation allowed to L.A. Earn room pnd board while
learning. RedQucst Free Catalog.

Dept. RC-2

NATIONAL SCHOOLS, P:2%i.zsc:
RCA Institutes offer an 1intensive courap of
high standard embraeing all phases of Radio
and Telesislon. Practieal training with modern
equipment at New York and Chleago scehonls.
Also speelnlized courses In Aviatlon Communl-

cations, Radio Servieing and Commercial OPer-
ating. Catalog Dent. RC-41.

RCA INSTITUTES, Inc.

A Radio Corporation of America Service
75 Varlek St.. New York. 1154 Merchandise Mart, Chieage
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LEARN SERVICING
with This!

This Inexpensise, big 1300-
page book gives you the
complete  famous Ghirardl
training course in practical
radio serviee work. The only
book in the world that
teaches ¥ou everything you
need to know right in your
oun  home—casily, and in
your spare time.

Theory from AtoZ

® Test Equipment — First, a
thorough 420-page course in
Test  Instruments — Theo
Descriptions. Diagrams of alt
Commercial Ingtruments, How
they  Work, Construction
Data etc.
® Trouble-Shooting — Next,
all(:ewes( r:'r_-artbcut ‘acttory 720
methods for Trouble.shooting
and  Testing all makes of QUESTIONS
radio secfs  {and eclectronic
equlpmcnll—c:ulmned clearly and step.by-stey.

® Repairing—Then how to Align and Adjust re.civers;
how to Repair or Replace faulty parts. Advanced
“Factory'' Mcthod$ explained fully.
¢ Business pPromotion—How ta Manage, Promote and
Advertise a radie service shop for greatest profits,

MODERN RADIO SERVICING brings you an ilius-
trated gold mine of servleing knowledge—uall based on
Dractical servicing cxperlencel 720 Self-Examination
Review Questions check every step of your study
proRress. Order Yours now—costs you only $4 to learn.
tadlo aervice work this EASY warl Money back if
not satisfied after 5-Day Trial.

RADIO Zowudl Shooitns HANDBOOK

SAVE SERVICING
TIME with This!

Regordless of what radlo

sct ¥OUu nre called upou to
repair. this new ““Ghirardi®’
Handbook

Cl
of factory.checked ‘‘benc
dntn’*  that  will
cvery serviee Job you do
Thnl, means More Maney for

5IB BIG 8%xIl PAGES—
134 ILLUS,, DRAWINGS,
CHARTS, TABLES — Give
Yital taformation on:

Time-Saving Trouble Case
Histories for 3,313 receivers
compiled from actual =
ice records — I.F Peaks for
15.000 Susernets—Trounie.
snoollng Charts—AuUto Radio
Gear Ratios—Auto Radio In-
stallation. Servicing. Inter.
ference Suppression Charts—
Scrvlcmg Sound ResJrdefs
and ercommunicators —
conuenler & Rosistor Charts

—Grid Blas Resistors—Color
Codes—Wire Tabics — €oils— 134

calcnlahonv—oec-bel {]
Charts—Dial Lamps—Ballast Reslstors—.Fliters.
Uscd bz. thousands of u.-n lce shops. Order Yours—
Money it not satlsfied

518 PAGES
ILLUS.

Books Shipped Postpald Anywhare
I .

RADIO & TECHNICAL PUBL. CO.
45 Astor Pl..New York,Dept. RC21
Eﬂelnsed ﬁnd Payment for. and
rush to me Do-mald wuh ynur
S-Dny Money:-Back G
axN PERN RADIO BERVICING
nt s¢ ,(sa 50 foreig:
D No. — RADIO TROUBIE-SHOOTFR 8
HANDBOOK at 8$3..(53.50 fTL. )
0O BOTH SERVICING BOOKS ll S
Money-Saving Combinatioh Price (S7 fore J
O No. 3 ~ RADIO PHYSICS 'COURSE nl. 8
(84.50 foreizn)

D
u
(=]
fn
'5
33 3
<
L ] ] |

STATE
Please send me Muatrated lllerut-um describing
Books M No. 1 r'l ho 2 M No. 3.

RADIO OPERATORS
— WANTED =

The Natlonal Defense Propram is crealing in-
numerable openings for Commerelal Radle Oper-
ators—Now 15 the time to caplitallze on your radio
training and experience by obtaining a Commerelal
Radio Operator's Llcense and taking adrantage of
the lnnn) opportunltles presented. My reccnt pub-
leatlon "RADIO OPERATONRS' LIC}\*I GUIDE"’
lias been espeelally preparcd ag a Guide for those
radlo men having the nceessaT tralning and ex-
nerience but swho are unaware of the exact reQulro-
ments for a Commerelal Radio Operator’s Liconse—
Containing over 1.230 Questions and answers to the
new tyDe exsminations. {t will enable you 1o suc-
cessfully pass the examinations.

Only $3.00 Postpald—Send check or Money Order.

WAYNE MILLER

205 West Wacker Drive
| ——— Chicago, 1Minois
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YN

AUDELS

ALIOHANS

EVERY Radio
Mechanic—
Bervice Man &
Student Needs
‘*Audels Radlo-
mansg Guide''—
Juat Outl

RADIO

The wholasub] ect of Motdern Radio — coverlnx the

Basie Principl e;—constmcuon & O
epalrs—Troubles—All
Pages. 400111ustrnt|ons P
—LATE TELEVISION DATA
S REFERENCE AND HOME 8TUDY.
To getthis practical Intormation in handy form
for yourselt flil In and malil Coubon today.
@MPLE‘I’E * PAY ONLY 51 A Mo.

Per on—Serv
b nderstood
Valuable lor

-
AUDE Pnhlisheﬁ‘. 49 W. 23rd S N Y.
Mall AUDELI N DIGMANS GUIDE for fres oxamls
natfon. If Q. K. wﬂl nnd rou 1 in 7 dayg: then remlt 81
moothiy untli pFice of $4 18 Daid. Otherwise. | will return it.
Name s o e o ———————

T | oo TR ——————
OccupAtloN- - -~ — —cmm e m—mmmEs=— e =-- -
Heferenttic m—mmmcmcmm e — e RCF

FWILL BUY FOR CASH

OLD POSTAGE STAMPS AND
F COMPLETE COLLECTIONS

Thousands of dollars lying ldle In old postape
stamps and coliections! Dllu yours out and sell
at today's top prices, Especlaily interested in oid
United Stutn stlmm {used or unuted) and Ister
Issues | 930. Write for references. or send
stamps or nromnt appraisal and offer.

HARRY P. BRIDGE

1324 walnut St. Philadelphia, Pa.

_ 8, RADIO SERVICE EXPERT
& LEARN AT HOME IN SPARE TIME

Clear. simple, fascinating lessons—prac-
tical work with experimenial Kls—make

- training easy and fast. Up to date R.T. A,
‘meihous, under personal guldance of proniinent engineer
and educator, highly endorsed by leaders in rtadio indus-
try. Bpare-time Drofits soon pay for tralning.

START NOW — i, s oo

pald work with radlo dealers, ln faﬁories, police. marine
Sind A1 ONCE for complcie in-

n or comple’ in-
formation snd Big Opportunity BOOK FREE-

RADIO TRAINING ASS'N. OF AMERICA
1889 Devon Ava. Dept. RC-21 Chicago, lit,

RADIO COURSES

Mid-Term Classes Now Starting

RADIO OPERATING—BROADCASTING
® RADIO SERVICING—a  practical  course

® RADIO Aa\L\TEUB CODE ® TELEVISION
¢ ELECTRONICS—1 yr. day course 2 yra. eve.
Day and Evening Classes, Booklet Upon Request.
New York Y.M.C.A. Schools /
4 W. 84th Strect New York City,

. e——EE

Correspondence Courses In

sefsl RADIO .nd ELECTRICAL ENGINEERING
) ELECTRICAL ENGINEERING G5t £330 57osn

tricai ficld, Prepare ourulf. n Low Con for aucum
fu .. Modern. sim can undcrsmna quirkl
RAD OENG|NEERFNG Extrn !lne course {n radlo. pul
lic address, phom v.-lec\rl.c wer‘k
Trlll'll you to bc Buper-service man, acuum ‘tube
iclan. Exper. xits Nrnluhcd Biploma on comple!lnn
‘l‘umon £25. cither eou k, fermd Stent
Gol. coplel of ch logs.
Tagazines., complnn d!ulll SEND NOW

LINCOLN ENQINEERING SCHOOL, Box §3t-626, LINCOLN, NEBR.
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THANKS, WILLARD, FOR YOUR

COMMENTS
Dear Editor:

Would you like to make some money and
increase your circulation? Would you like
to enjoy a greater respect and prestige?
Then carry out the following instructions
and reap your golden harvest.

(1) The cover should be printed in as
simple a design as possible, with a
single good photograph spread over it.
This is for unity and greatest appeal.
The editorials by Hugo Gernsback
should be discontinued as they are hor-
ribly tiresome. The same goes for
“letters from the readers”. All of this
material uses up precious space and
makes the magazine harder to read for.
the reason that fine print is necessary
to compress the editorial contents.
The feature Radio Month in Review
should be cut out, and also all reference
to foreign methods, such as those used
by the English in television work. You
editors should do the translation into
American forms and not expect us in
the trade to do so. You read foreign
data and then build American apparatus
which you then describe.
Keep Sprayberry.
Concentrate on terse, highly- dccuxate
material. Ban verbosity and question-
able articles.
Make your magazine. definitely com-
mitted to the policy of general coverage.
Universal appeal is then a matter of
course, and greater circulation assured.
This attracts paying advertisers, allow-
ing you to pay for material of better
quality.  The snowball soon gathers
momentum going downhill and becomes
a huge white boulder, with the bank
balance going skyhigh.
Make your Operating Notes more brief
and pointed, using only the best avail-
able material.
Throw out the Hints and Kinks, and do
not go back to. running the Radio Trade
Digest.
Aim your.arrow at the intelligent sec-
tion of the radio public, not the dopey
Servicemen. Concentrate on articles for
the men who are intelligent Servicemen,
not guys who write to an editor and
hope for an answer by mail on how to
fix a radlo
(10) Include in your program the radid

amateur, the experimenter and the

beginner., REMEMBER: QUALITY,

NOT QUANTITY!

WILLARD Moopy,
New York, N. Y.

(2).

3

(4)
)

(6)

(M

(8

-

9)

TUBE AND SET TESTER

Dear Editor:
Thought you might be mterested in the

pictures enclosed. Ran across them the other
day when clearing up things. Most of my
bench equipment I built myself and this is
the first tube tester and set analyzer I know
anything of. It was built just after the “X”
base canie out, when most of the tubes werc
200 and 201A and before “C" batteries had
come, into general use. At least, commercial
sets weren't equipped with them.

The UV200 and UX200 were still being
much used because the “A-, B-" both tied
together. Don’t know as I should bore you
with a description as the picture: is ex-
planatory, but you could hook the radio set
to the row of binding posts and play it
through the analyzer, and by changing the
“B+4-” power to the Ma. post could read
the drain of the set, which was a great help
sometimes. A power cable made up of a
§-wire battery cable, and an old UX base
served to connect the analyzer to the bat-
teries. Such as it was it really worked.

I hope it is of interest.

ArLr. E. DILLE.
Grinnell, Iowa.

BAFFLES, ETC.
Dcar Editor:

In the September, 1940, issue of Radio-
Craft, I saw & small article headed “Where
to Find Data on Speaker Baffles.” To me,
the field of speaker baffles and exponential
horns is one of the most interesting in all
of radio. Let’s have more articles an prac-
tical cabinet-type baffles using bass reflex,
folded exponential horns, and the like. I
wonder if A. C. Shaney would be so kind as
to put the mathematics of the Jensen “bass
reflex” principles used in their commercial
baffles, into one of his articles? I'm sure
there are a lot of Servicemen and experi-
menters, who like to dabble in P.A. work,
who would like to design their own horns
and amplifiers. Let’s have some dope om
horns for them, Hmmmm?

The articles on amplifiers in your mag.
always draw my last quarter out of my
pocket the minute I see the issue on the
newsstand. 4

All in all, you have a very good magazine.

Love,
A READER,
Stoughton, Wis.

Myr. Shaney has agreed to prepare -an
article on speaker bafles to appear in a
forthcoming issue of Radio-Craft. Ohl, and
thank you for your “bouquet”!

TED POWELL'S ARTICLE
Dear Editor:

Please don’t think that I am eriticizing
the article by Ted Powell in the October
issue of Radio-Craft, as I am really seeking
information.

The point I speak of is his explanation
of the “unorthodox paradox” of radio re-

-
Mr. A, E. Dille, of
Grmncll lowa, built thls

tube and set tester away
back when the "X base
first came out and when
most of the radio tubes
were of the 200 and 201A
types. This was even be-
fore the '"C' batteries
came into general use.
Notice the old-fashion
sockets, knife switches.
and magnehc-vane type
meters used on the front
panel.
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ception when a ground wire is hooked to the
aerial post of a radio set. N
It seems to me that this would be normal
to the set, even with a theoretically “per-
fect” ground. As onc side of the antenna
coil is connected to chassis, and the power
line is usually bypassed to the chassis, the
R.F. energy picked up by the power line
is impressed across the antenna coil and
gives a much stronger signal than could be
explained by a high-impedance ground. One
proof of this is that a battery radio set
works very poorly without an aerial.
J. N. GILBERT,
Athens, Tenn.

This letter was forwarded to the author
whose reply follows:

Dear Mr. Gilbert:

The writer will confess to having made
a misleading statement, and to a certain ex-
tent, stands corrected. Instead of saying—
“The answer to this question is much sim-
pler than they might suspect,” he should
have said, “Most of the answer to this ques-
tion is much simpler than they might sus-
pect”.

The writer’s answer to this eriticism will
be made in a multi-part fashion.

In the first place, the writer is a bit con-
fused by Mr. Gilbert's proof of the point
he’s attempting to bring out when he says
that a battery set will work very poorly
without an aerial when the question under
discussion involves the exchange of the
ground and aerial.

In the second place, the writer would like
to point out to the reader that, as he al-
ready mentioned in the article itself, when
we start to go into details of this field, we
start to get into complexities that get even
the experts to walking in circles. It was only
recently that one or two of the causes of
external cross-modulation were finally
tracked down. The writer will frankly ad-
mit that one could go through this article
and pick out nearly a dozen statements and
ask some rather embarrassing questions
that would stump or else make things dif-
ficult for even an authority. When Mr. Gil-
bert states that “—the R.F, energy picked
up by the power line is impressed across
the antenna coil . . . etc.” he is making a
much too simple and a far too incomplete
analysis of the actual, complicated reactions
taking place. The writer apologizes for im-
rlying that the explanation given was com-
plete and as simple as all that. It must be
remembered that this is only a magazine
article and many details cannot be gone into
because of space limitations. As it was, the
editor was forced to cut out some super-
fluous paragraphs from this article.

Now for a partial explanation. When Mr.
Gilbert makes his statement (the power line
R.F. energy is “impressed” across the an-
tenna coil) he makes the same sort of an
unstrategic move that is commonly made by
many “hams” and other amateurs when
confronted by a radio circuit which they
do not understand and which they are at-
tempting to analyze. They will begin by
saying “Now when A is positive, B must be
negative, therefore grid 2 is charged nega-
tively, etc, ete.” Here is a cireuit with its
resistances, reactances; electrostatic, mag-
netic, and electromagnetic fields; steady,
pulsating and transient D.C.; sinusoid, com-
blex and transient A.C. at power, audio and
R.F.; all the radiation, rectification con-
duction, capacity and induction effects; the
phase relationships betiveen these effects;
and finally, the combination of all these ef-
ferts in a circuit in a transient or steady-
dynamic state. All these possibilities star-
ing him in the face and our imaginary ama-
teur attempts to explain away all this as if
it were some childish battery-resistance
network in the steady state.
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When we are confronted by an A.C. cir-
cuit of more than an elementary nature (es-
pecially where R.F. currents are involved)
we cannot say “if this is so, and this is so,
then a signal will be induced in such and
such a spot, or, if this is negative and this
is positive, then that will be negative and
rectification will take place, ete.”

When the circuit is not too involved we
can set up polar vectors which will give us
a solution and a sort of a “picture” of what
is going on in the circuit at any -given in-
stant. When the circuit begins to get com-
plicated, we break down our circuits on
paper, into ‘“equivalent” networks of pa-
rameters, and then handle them with higher
math. and get fairly accurate results. When
dealing with invelved conditions then we
must break up our networks into roughly
equivalent parameters and handle them
with complex mathematics, some of which
was especially developed for electrical en-
gineering purposes (operational calculus,
hyperbolic functions, complex quantities,
etc.). Of course, the point under discussion
is not as involved as might be implied here,
and the above statements were made in
order to bring out the point that when we
deal with A.C. theory we cannot explain
away things with simple words or vague
generalities.

Mr. Gilbert was quite correct in bringing
out the point that more than the impedance
effects of a ground are involved (the
“grounding” of power line signals through
the antenna primary). The writer not only
concedes this point but will go even further.
As the article stated, we must also allow
for the radiation, re-radiation, conduction,
induction, and capacity coupling effects be-
tween antenna, ground wire, receiver
chassis, building wire, masses of metal in
the receiver locality, and the ground be-
neath the locality; the existence of certain
rectification effects in the receiver locality
(power-line tunable hum and exterior cross-
modulation); the phase relationships be-
tween these effects; and finally, the com-
binations of these effects possible.

The previously italicized “phase-rela-
tionships” was italicized for the simple
reason that the phase relationship between
the power line input, the receiver antenna
input, and the ground wire “signal”, might
be such that addition of a “ground” wire
or power line R.F. input might decrease
rather than increase the total signal input
to the receiver because of near 180 deg. can-
cellation. Even accepting Mr. Gilbert’s as-
sumption of a “perfect” (non-impedance)
ground, the addition of a power-line R.F.
signal could cause an A.C. set to have a
lower total input than an cquivalent battery
set, because of this possible phase relation-
ship. Mr. Gilbert’s assumption of an “im-
pedanceless” ground seems rather futile to
the writer. We can turn around and say—
“The power-line also has no impedance,
therefore no R.F. signals (potentials) exist
in it and there is no point to discuss.” We
could even assume further extremes and
say-— “The recciver circuits also have no
impedances, and therefore, no reception is
possible because there are no impedance
drops, no potentials, no currents and there-
fore no signals.”

However, the writer stands partially cor-
rected for making a rather loose statement
(and he is no doubt guilty of many more
for reasons already explained). If Mr. Gil-
bert has any more questions on his mind,
the writer will be glad to attempt their an-
swers to his limited capacity.

TeEp POWELL,
Maspeth, Long Island, N. Y.

This discussion reminds your Managing Editor
of the article, **Where Does the Ground Begin 7
which appeared, many years ago in “QST" maga-
zine, in. the ‘‘rotten radio’ scries by “The Old
Man'! Remember ?
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® CREI trained men are well rewarded for
their earnest ambition to succeed in Radio.
Surveys disclose that CREI graduates, as
a group. are among the HIGHEST PAID
IN RADIO . . . 69% enjoy SALARY
INCREASES duting or immediately after
their training!

@ If you are no longer content with your
present progress in radio—if you are
anxious to advance to the better radio job
you KNOW shounld be yours—now is the time
to investigate the opportunities that awailt
you through CREI training in advanced
Practical Radio Engineering. 5,000 RADIO-
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THE AMPLIFIER HANDBOOK

& PUBLIC ADDRESS GUIDE
See Page 488
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jects—Radio, Air Conditioning and Refrigeration. The RADIQ-CRAFT LIBRARY
SERIES is the most complete set of volumes individually treating ajl important divi-
sions in these fields. Each book has been written for the purpose of giving you the
opportunity to specialize in one or more of the popular branches of the various
subjects and we know of no casier, quicker or less expensive way to improve your
knowledge. The material in each book is very helpful—you'll find them valuable in
your work. The authors are all well known and are authorities on the subjects on

zers- N
paratus. . z
MeEnteo. oy B

For S¢

]

4
Theory—3n
of this Modsr

pn“}“c AL
RADIO CIRCUITS

aulde

A Comprehensiv o

pes of
to Alt TYPSs O

ts For t
C“::‘\:‘ Gonstruet D:‘“‘: .....
Experimanter-

Bellare.

50¢

New titles are constantly being added to the
RADIO-CRAFT LIBRARY SERIES. But, on the
other hand, stocks of certain titles are running
low, and they may not be reprinted for some
time. We would therefore suggest that at this
time you order as many different titles as you
are interested in. Remember, that if you delay,
some of the books may later be out of print.

Gentlemen: ¥nclosed find my remittanco of §

the Books indicated below. " fr Gth | RS I COUPON

| RADIO-CRAFT LIBRARY SERIES @ 30t EACH | WHEN

ORDERING

l Circle book pumbers wanted: 13 14 13 16 17 18 19 20 21 22 2§ 24 '

USE THIS

RADCRAFT PUBLICATIONS, Inc., 20 VESEY ST., NEW YORK, N. Y. HANDY

which they have written. This is the first time that you are enabled to build a library
of technical books by such popular writers.

ALL BOOKS ARE UNIFORM

The books in the RADIQ-CRAFT LIBRARY
SERIES are all uniform. The size is 6x 9
inches. Each volume contains 64 pages and
an average of 50 to 150 photographic
illustrations and diagrams. The books are
printed on an excellent grade of book paper
and have stiff flexible covers. PRICE 50c
PER BOOK. All books are sent postpaid

PRACTICAL
pUBLIC ADDRESS

ol Ber-

ern Methods.
'::’lnu and |ntullln|

ress EQuiP”
pubiic AB“ o, Baker

ment. BY

Baker Brysnt.

50¢

I Y

B e i o RADCRAFT PUBLICATIONS, Inc.
P e v st ot o e e wem e wd 20 VESEY STREET ~ NEW YORK, N. Y.
454 RAD!IO-CRAFT for F:BRUARY, 1941

www americanradiohistorv com


www.americanradiohistory.com

At B SL T

-...the need in a radio
world that moves faster
than ever before is men
who can think

was fond of saying—is thinking. Nowadays our complex civili-
zation makes such great demands upon us that most of the
time we are satisfied to let others do the thinking for us—
which may be more pleasant, but usually much less productive, too.

This outburst is caused by the hundreds of letters which pass
over my desk from well-meaning radio men who bemoan the fact
that radio opportunities have “gone with the wind” never to return,
and that evervthing in radic is as dead as a burned-out vacuum
tube.

The trouble here is that these good people do not think, vet all
around them the radio world hums and moves at a speed far greater
than ever before! Then we are told that there is no room for radio
improvements unless you have capital, “influence” and what not.

The difficulty today is that radioc men and those who know
anything at all about radio experimenting refuse to think, and thus
miss all the great opportunities of this, the Radio Age.

For years, Radio-Craft for instance, pioneered in the small
portable set. The Editors of Radio-Craft originated any number
of these but no one seemed to take the cue until last vear the
Radio Corporation of America saw the light and engincered the
first really small commercial portable, weighing only a few pounds
and measuring only 9x3%x3 ins. deep. This set caused an immedi-
ate sensation and the company for many months was unable to fill
orders.

POCKET RADIO SET: The Pocket Radio Set which I have
mentioned for years in my various articles is as vet not on the
market. When I say a pocket radio set I mean a pocket set. Such
a set, in my opinion, must have dimensions not greater than
Tx 4% x1% ins. You must be able to slip it easily into your
pocket otherwise it cannot be considered to fill the bill. Such a
set need not have a loudspeaker so powerful as to fill an entire
room with sound. In other words, the sound need not be of great
intensity. If taken from your pocket and placed in front of you
one foot away from your head, you should be able to listen to a
program without straining your hearing. That would be sufficient.
Such a set can be made today by any first-class radio experimenter
who also must know how to design the right shape as well.

Millions of such sets could be sold at anywhere from $7.50 to
$10 at a good profit. The new small (midget) tubes not larger
than a thimble have recently been announced and these tubes give
the key to the entire pocket set. Whoever makes the first of such
sets—and provided it is well engineered—will find no trouble to
attract capital for the manufacture of such recejvers.

DESK RADIO SET: Every business man nceds a radio set on
his desk. Now with the new tubes above mentioned, a small battery
desk- set can be readily engineered by any clever radio experi-
menter. Such a set must also have utility. That is, it should not be
just another radio set. It should have a pen on each side, the set
being in the center and a place for pencils, memo pad, etc., and
other essentials for the executive or business man. An entirely new
market can be opened up on a set of this type.

PERSONAL MIKE: I mentioned this some years ago and I
repeat it here for what it is worth, Stage performers, night-club
entertainers, public speakers, and so-on, still are bound to the
present type of microphone perched on a stand. The minute they
move away from the mike you no longer can hear them. A par-
ticularly unimaginative contraption is today’s unwieldy mi-
crophone-stand, that gets into the way of the speaker or performer,
has to be carried backward or forward, hides the performer’s
face and keeps him chained in front of it.°

- All of this is, of course, unnecessary because with a little ingenui-
ty, any average technician can get up a rig (along the lines of
“wireless” microphones originated by Radio-Craft) that can be car-
ried on the person of the performer or speaker, The microphone
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‘"RADIO’S GREATEST MAGAZINE"'

RADIO MEN-—
WAKE UP!

By the Editor — HUGO GERNSBACK

1

can be concealed under the dress, in the case of a woman under-
neath the shirt or inside of the vest pocket of the muale performer.
Concealed in the clothing is a small amplifier and radio trans-
mitter, employing again the new miniature radio tubes. We now
have a perambulating human radio station. No matter where the
performer is on the stage or platform the radio impulses will be
picked up by a wive, either over head or under foot, and the per-
former can walk around without being chained to a fixed micro-
phone.

GARAGE DOOR OPENER: The problem of getting the car
easily into the small privately-owned garage still has not been
solved. At the present time it is necessary to get out of your car,
open the garage door, get back into your car and then run the
car into the garage. If you are rich enough and can afford servants.
or if your wife or children are around, they may do the service
for you, but everyvone knows that this usually is net the case.
Particularly on rainy or stormy days the garage door problem
beconies a nuisance of the first magnitude.

By means of present-day radio instrumentalities it should not
be too difficult for a clever radio man to get up a small transmitter
that can be placed in the car and operated by the automobile
storage battery. The radio receiving set anternna can be used as a
radiator, if necessary, by throwing a switch. In the garage there
will be a receiver which by means of simple relays operates a small
motor which in turn opens the door. The impulse, of course, would
be sent by the owner simply by pressing a key or button 10 feet
away from the garage while the radio remote control would do the
rest. The important requirement in such a system is that it must
be cheap. It should not cost over $20 to $30 at the most to install,

INTEROFFICE FACSIMILE: While radio stations are now be-
ginning to adopt Radioc Facsimile so that vou will have radio
programs printed when you wake up in the morning, there is a
growing need for a cheap and practical Interoffice Facsimile Set.
Thousands of offices throughout the country can use, and would
welcome, such sets. You cannot alwavs use the telephone in com-
municating certain information between offices. There are such
things as sketches, figures, OKs to be given by managers and
officials, and thousands of other requirements, and so today, the
officials make memoranda and send them around by messengers.
This consumes time, particularly in large plants.

Banks all require such systems to verify signatures, etc, Yes,
there is already such a system in use, . s for instance the Tel-
autograph, but such systems are expensive at the present time;
also, they do not permit checking signatures, etc., at the remote
point. They are used only in the larger banks and in some of our
very large corporatfons, What is needed is a cheap interoffice fac-
simile based upon radio instrumentalities. Moreover, the sender and
receiver must be identical and interchangeable and should not take
up more room than a book. This will make it convenient to be
used on any desk. Thougands can be sold.

POCKET SERVICE KIT: For the imaginative radio Service-
man, some serious thought should be given to a very small Pocket
Radio Servicing Kit. Something small enough to be placed into a
pocket. Such a specialized instrument would of course have to be
very compact. With present-day methods, and radio means
which are in existence today. audio oscillators, radio-frequency
oscillators, etc., all can be made e¢xceedingly small. Such a serv-
icing pocket set, of course, would not replace standard instruments.
but it would be an adjunct to these and could be used for prelini-
nary work, and also for check-up purposes. Such a pocket set can
be made to sell for less than $10.

The list is really endless. There are hundreds of new ideas that
can be evolved similar to the ones given and many of these can give
their originators a comfortable living if only they think about it
long enough and have sufficient gumption to carry out the ideas.
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The “radio news’ paper for busy radwe men. An
tllustrated digest of the important happenings
of the month in every branch of the radio field.

NATIONAL YOCARIUM

Mr, Vincent's childhood
dream becomes a reali-
ty! Since 1913, he has
been collecting cylinder
records of famous voices
until his library present-
IIZ totals 3,000 voices.
ings, queens, all the
Presidents since Taf,
and other famous voices
including Edison, Roose-
velt, Pope Leo X!, are
included in the collee-
tion. Here Mr, Vincent
{left), and assistant, Mr.
Savory, are re-recording
the Kinetophone record
of Andrew Carnegie's
speech, *The Gospel of
Wealth*', To preserve the
older voices for posteri-
ty, Vincent is re-record-
ing.early cylinder records
onto modern discs, Spe-
cial sapphire needles
must be ground to ex-
actly fit each old record's
sound-groove!

SPARK®—ROBOT DOG

Elekiro, the world's most versatile "'man'’ (described
in Radio-Craft), now has a new playmate, Sparko,
first electrical robot dog; both are Westinghouse In-
ventions. Sparko, shown at the N, Y. Fair, wags his
tail, sits on his haunches, and yips happily. He is
controlled, via a track, by Elektro.

A1)
N/

: Photo—""The Sphere'” (England}
GERMAN ""BOMBER CRASH' RADIO SET
This radio transmitting set, taken from a Heinkel
Bomber that was forced down in England, is intend-
ed for use either with the umbrella-skeleton aerial
or the kite type (right). Nazi airmen use this equip-
ment when forced to fa}e to their rubber lifeboats
at sea.
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Phato—Rudy Amold

REQUENCY MODULATION
Ftransmission and reception via

telephone wire facilities is
quite feasible, insofar as such transmissions
may require the wire-line facilities of the
Bell System, A.T. & T. reported last month.
Says the report: “If better program trans-
mission channels than those now generally
utilized are desired by the broadcasting in-
dustry, the Bell System expects to be in a
position to meet that need.”

Last month, the F.C.C. established rules
for 3 groups of F.M. broadcastera, known ag
classes A, B and C. Class A stations supply
F.M. gervice to a limited trede area end o
city; class B, to o basic trade area and a
principal city; class C, to an area of at least
15,000 8q. miles compriging primarily a large
rural territory and very large portions of
the basic trade arveas not 8erviced by class
B stations.

Interference to F.M. radio reception is
somewhat a rarity except where the noise
source may be diathermy equipmnent. Recog-
nizing that such apparatus must be subject
to some reasonable amount of control if
radio reception is ever to be “noise free”
whether the transmission is F.M. or AM,,
the F.C.C. last month convened a technical
group to consider ways and means of curb-
ing this pernicious form of interference, as
for instance by assigning to it certain wave-
length bands, and specifying control equip-
ment to maintain operation within these
bands. The Chief Engineer of Station
WARBC, in addressing the conference, point-
ed out that “transmissions from diathermy
machines are capable of being received
across the continent . .. . and the sea. The
{requencies upon which thev operate are
used by the national defense and safety
services, and interruptions of these services
may jeopardize life or property, or seriously
affect the nation’s interests.”

SOUND

TATION WOR now has a new
source of day-program ma-
terial. Several major Mutual

night-time shows originating elsewhere than
in WOR's studios, and which cannot be fit-
ted into night schedules of WOR, will be
recorded, and played-back over WOR on day-
time spots.

. RADIOQO-CRAFT
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The current issue of Telephone Review,
house organ of the N. ¥. Telephone Co.,
tells how the new newspaper PM is plan-
ning to use sound-recording equipment.
Steel-tape recorders will be used to make
spot records of important stories sent in by
correspondents over long-distance and
trans-Atlantic phone lines.

We wonder if it’s true as recently report-
ed in the papers that Uncle Sam now uses
super-power P.A. systems to provide simu-
lated salutes? According to the story, ordi-
nary gun-shots are amplified to cannon pro-
portions. Saves wear and tear on the pocket-
book. Here’s an idea for a safe-'n’-sane
Fourth Q' July! .

TELEVISION
Modulation

UAL Frequency
D and Amplitude Medulation
transmission of television-
sound signals, one type of program trans-
mission #lternating with the other, was in-
augurated over the N.B.C./RCA television
svstem last month! RCA has taken up prac-
tical F.M. even if only experimentally.

The mnew £100,000 2-story home of
W6XAO0, main station of the Don Lee Tele-
vigion System, 18 the first all-television dbuild-
ing to be erected in Americe. This station
atop Mount Lee, a 1,700-ft. mountain near
Hollywood, Calif., will be completely shield-
ed with 22,600 ft, of pure eleétro 1-oz. cop-
per sheeting. (Radio-Craft reccived a sample
of thig shielding!) This 60-mile-range tele-
vision station will have, in addition to
20 z 50 ft. pool, a 60 x 100 ft. and a 25 % 40
ft. stage, each with monitor rooms; an ex-
perimental lab.; makeup room; lounge view-
ing room; performers’ lounge and other
theatrical facilities, and all other items nec-
essary to make this ¢ completely self-suf-
ficient television building.

The how and why of television, from first
prineciples to actual air programs, is the
story told in RCA/N.B.C's sound-film,
“Televigion” Pay shipping costs, and your
school or club can have the film for a show-
ing. Costs you nothing more.

A step forward in the development of
color television in America came with the
announcement, last month, that direct pick-
up for full-color television, using the C.B.S.
medium-fidelity system previously described
in Radio-Craft, had been accomplished using
no greater studio illumination than was or-

PORTABLE MILITARY
RADIO

A young student of
the Eton College Of-
ficers' Training Corps
is shown practicing
with a portable radio
transmitter in _ma-
neuvers held on Field
Da at Chobham
REJ es in  Surrey,
England. Radio oper-
ators following up
the advance of ther
company, c¢an kee
in touch with head-
quarters by means of
these 1:man radio
sets.

TPhoto—
British Press Combino.
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dinarily emploved in black-and-white tele-
vision. The C.B.S. electromechanical system
affords higher fidelity than was possible in
the mechanical color-television system
demonstrated by Bell Telephone Labs. a
number -of years ‘ago.

Mechanicul color-television systems qre
too complicated, Allen B. dublont last month
commented, and took the occazion to call
attention to an electronic color-television
system on which he is working, which em-
ploys a special screen to antomatically seg-
regate at the transmitter and recombine at
the receiver all the elements of the color-
images. The entire operation is electronic,
and hence, requires no moving parts.

The Nation’s capital will have television
service as soon as N.B.C. can pet its new
1-kw. station in operation in Washington’s
Wardman Park Hotel. Plan is to later link
this station, in automatic relays, with Phila-
delphia and New York. The main television
studio is to be in the 500-seat Wardman
Park Theatre. g

.

Lacking time to reach Columbia Universi-
ty in time to open a meeting of the Radio
Club of America, Club vice-President John
L. Callahan solved the problem by scooting
over to Allen B. duMont’s station W2XWV,
at 615 Madison Ave.,, N. Y. C., and l?y special
arrangements hastily made for the purpose,
there televising to the club members as-
sembled in Columbia’s Pupin Hall. Sound
was sent by land-line to loudspeakers in the
hall because the sound channel of W2XWV
is in the process of completion.

PREPAREDNESS

REFERENCE Committee on
A Micro-Wave Radio Develop-
‘ments has been set up by the
National Research Council. Purpose of the
Committee is to act as a clearing house for
potential papers. by editors or authors on
ultra-high frequency research which these
persons.may feel merit the attention of the
Couneil 'in ‘cooperating with the Prepared-
ness Program. The Council will pass upon
the ‘advisability of temporarily withholding
publication of thesc ideas, and at the same
time, assure the inventors of any necessary
protection of their brain-children. Chair-
man of the Committee is Dr. Alfred L.
Loomis, Tuxedo Park, N. Y.

THE "EXPLORADIO"

This ingenious instrument is

vacuum tube and [-fube radio receiver in science classes.
of a'vacuum-tube circuit made of copper and mounted on small insulators.
1 hts, buzzers and '‘electrons'’,

just what takes place when a signal enters the
: he instrument has been tried out successfully in
the Roosevelt Junior High School of Cleveland Heights, Ohic. The Exploradio,
a patent of Albert L Dougherty, will run continually or can be stopped at any

point in its cyele for necessary explanations,

FEBRUARY,

The model is animated by means of colored |
thereby  conveying very clearl
circuit of a J-tube receiver.
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a new device for teachin

the very tip of the extension Jadder. Thus firemen, at the very tip of the ladder, can be

PUBLIC ADDRESS SYSTEM HELPS FIRE FIGHTERS
The American.LaFrance Foamite Corporation of Elmira, N, Y., which supplies the fire-fightin

Oyl trucks for
most of our large cities, is now installing public address equipment on their aerial ladder frucks. As illus
trated above, the amplifier is mounied on the turntable at the base of the ladder, and the loudspeaker on

iven instantaneous

instructions by the fire chief a hundred or more feet below. This'is an important dddition fo fire fighting
equipment since it eliminates the hazard of misunderstood orders due to the din of clanking machinery and

falling debris—a la May '37 “R-C”! In addition to P.A.
radio systems, but only to the chief’s car.

BROADCASTING

IRST air-cooled 50-kw. short-
wave broadcast transmitter to
go on the air in the United
States was Westinghouse station WBOS. in
Boston, which last month beamed “neigh-
borly” programs to South American coun-
tries; European countries too. were includ-
ed in the coverage, on 11.87 mc. Advantage
of air-cooled tubes, reports Westinghouse
engineers, is that operating efficiency is
thereby boosted to about 50¢, in contrast
with about 30% for water-cooled operation.
The hot air derived by air-cooling then may
be piped through a building for heating it
in- winter. —
& s :
A completely arownd-the-cléck broadeust
schedule was inaugirated [wst month for
station WACA. “Hot” music promptly goes
“gieet” at a 2 AN, ewrfew. @

)

Did you know that the “Gang Busters”
progranm, on the air over the N.B.C.-Blue
net, has bagged 92% of the persons wanted
by the police? Radio Turns Detective!

“Air Waves,” on RCA/N.B.C. sound-
film telling the story of broadcasting across
the years, i awvailable gratis to clubs and
gehool groups which mapy wirh to borrow
the recls.

rinciples of the

the
5 t is a “model"
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second. This is an exaggeration of the vibration w!
experience if mounted close to a loudspeaker or
wonder modern tubes last anywhere from 1 to 5 years!

, some fire-fighting departments have installed Z-way
. or his car and that of his ansistant..

TELESCOPIC MICROPHONE .
Ruth Mack, ice skating star, listens-in on the Society
of Motion Picture Engincers (mesting ‘In the next
room} with' this 8 ft. telescopic microphone, de-
veloped by Dr. Olson of RCA. This huge mike, which
consists of many ear-like tubes each attuned to
certain sound frequencies, was designed for use on* '
movie lots, radio studios, theatres, and for spot naws
pick-ups, It is virtrally the machine-gun speaker
(Radio-Craft, March, 1940) operating in - reverse.

VIBRATION TEST FOR TUBES

Tung-Soi Radio tubes are subjected to hours of severe vibration under service
conditions at rates ranging from a few yibrations ger second to 30 times per

ich tubes would ordinarily
in an automobile set. No
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A

'OPPORTUNITIES |

IN

MILITARY RADIO

4 Here you see 2 Lrear®
cochpis) of Uncle
Sam's 650 Flying Cadets,
high over Randolph Field,
Texas. At this "West
Point of the Air," the
“Eaglets’ fly their in-.
structors  through  ma-
neuvers learned on the
ground; and put their
radio training into
practice.

Conscription and enlistment have made,
and will continue to make, inroads on em-
bryo and available radio technicians. It was
with this in mind thet Radio-Craft com-
miesioned Staff-Sergeant Schauers to write
the following article, in the conviction:
(1) That every man in the radio field is
entitled to know to what cxtent his
knowledge may be applied in the de-
fense of his country;

(2) That he is entitied to reasonable as-
surance that kis years of training may
be adapted in sBome manner to the gov-
ernment services and mneed not be
thrown overboard, perhape for a period
of years, becanse of being assigned to
some government service for which he
has neither the tratning nor tnclination;
and,

(8) That non-technicians should be in-
formed of posaible places for them n
Government Radio at this time. .

ITH the drawing of the first number
Wout of the historic “ticket bowl” in
Washington in October, every man
between the ages of 21 and 36 began
to wonder what his specific job or duties
would be when called to the Colors for the
l-year training period. Many too, won-
dered when they would be called, and still
others pondered over the question of edu-
cation and advancement during their train-
ing period. Among the many men who had
to register, there were those who were ac-
tively engaged in the Radio Industry.
Radio Servicemen, amateurs {(nearly 60,-
000 of them), radio engineers, technicians,
commercial radio operators, and those gen-
crally engaged in the field of Radio, have
had these thoughts in mind:

“If I am selected for service with the
military forces for 1 year, what will I
do in my specific line of endeavor?

“Will I be able to follow my chosen
profession?

“Js it possible for me to receive ad-
ditional instruction in my type of work?

“What are my chances of advance-
ment?
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“Has my former training any bearing
on my position in the military forces?

“What should I do, when notified that
I am called up to the ‘front’ for my
military training period?

“What chances have those who had no
education in radio, to obtain training
in the radio fields?

“What will my pay
l-year period?”

COVER FEATURE

Then too, the radioman has been won-
dering what jobs are available in the mili-
tary services.

The purpose of this article is to acquaint
those radiomen now actively engaged in the
radio field who stand a chance of being
called for training, and those not in the
fields of radio who may be called for train-
ing who desire to enter radio as a career,
with the information that they should have,
in order to realize what they are going
into; and how to make use of the advan-
tages offered.

BRANCHES OF THE SERVICES

It has been said that, if there are enough
voluntary enlistments, there will be no large
draft for some time to come. However, this
doesn’t mean that there will be no draft.
Under existing conditions, and under un-
foreseen future developments, it would seem
quite logical to assunie the attitude that
YOU might be called. Therefore, with this
attitude in mind, we proceed with this
article.

The United States Army embodies many
branches, but the only ones we will consider
are those that employ radio. Too, we will
consider radio in the Navy.

The Signal Corps, Field Artillery, Coast
Artillery, Anti-Aircraft, Infantry, Cavalry
(Mechanized and Mounted), Air Corps, and
Engineers, are branches of .the United
States Army that employ radio. We will
consider them. in order.

be within the

RADIO-CRAFT
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Whether Uncle Sam pownts his finger and says,
“I want YOU,” or whether you anticipate his
desires by enlisting, you radio men, and begin-
ners, will find Mr. Schauers’ article on radio
in the U.S. Army and Navy equally informa-
tive concerning opportunities and rates of pay.

CHAS. J. SCHAUERS
Staff Sgt., U. 8. Army Air Corps

Signal Corps-.—Radio operating, and me-
chanics, are just 2 of the many sub-branches
of technical activity of the Signal Corps
(pronounced core/—Editor).

Schools for training enlisted men and
officers in Radio Comniunications are to be
found in ‘the Signal Corps, and the Signal
School at Fort Monmouth, New Jersey, is
taken to be one of the most madern schools
in the United States. Here, the embryo ra-
dioman or student can learn the rudiments
and advanced concepts of radio operating,
radio repairing, teletype operation and
maintenance, and telephone work. However,
an examination to determine the applicant’s
adaptability is usually given before entrance
to the school is made. (This is the some-
what general rule of all service schools.)

Upon graduation from the Signal School,
the graduate student is usually sent back
to his original organization, and if he en-
listed at the school may be sent anywhere
in the United States to any one of the Sig-
nal organizations.

Jobs to be found in the Signal Corps are:
radio opcrating aboard army transports;
radio operating in message center activities;
radio operating in ficld radio atations; and,
radio operating in post radio stations.

However, depending upon the branches of
service at a specific post, radio operating
dutics are usually performed by qualified
men of a headquarters service staff, or
service organization. In addition to radio
operating duties in the Signal Corps, there
are technical supply jobs which take into
consideration the supply of all electronic
material used by the other branches of the
Army.

The job of technical supply embodies
much study, and is a very important one
not to be considered too lightly.

Teletype maintenance and operation are
jobs that require skill and specific training
....the Signal Corps supplies a good part
of the maintenance men and operators for
other branches of the Service.

Radio repairing at schools, ete., is usual-
ly taken care of by Signal Corps personnel,
However, at main depots where the work
comes in large amounts, civilian personnel
under Civil Service contracts do the greater
part of the repair work.

Telephone work, even though not direct-
ly associated with radio, is a technical field
and any radioman who has had previous,
systematic training is quite capable of
learning telephone work to great advantage.

Field Artillery.—The Field Artillery
(FA) employs radio for many purposes, but
outstanding among the sub-branches again,

FEBRUARY, 1941
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Some of the many
equipment, bth Cavalry, 3rd Army Maneuvers, |940.
Corps, Ft. Lewis,
ble Lway lield set operation, Note hand.driven

Wash. (2) Army radio students rece

uses of Radio in the Services, (1) Command car with radio

Photo, U. S. Army Signal

iving instruction in
generator on tripod.
Scout™car in action, sending messages while protected by machine gunner, at

orta-

(3)

Ft. Myer, Va. Photo, U. S. Army Signal Corps. {4) At Fi. Lewis, Wash., students
practice cocle over an Army Amateur Radio station built of salvaged parts.

(Instructor, right.) Photo, U.S. Army Air Corps.
hook-up; gun “position, 75 mm, gun of 83rd

RADIO-CRAFT
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(5) Command post, radio
ield Artillery, 3rd Army Ma-
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neuvers, [940. Photo, U. S. Army Air Corps, Ft. Lewis, Wash. () Pictured here
is a code class of the 3rd Signal Company. Classes like these are conducted
every day by trained Army instructors. Cover Photo: Trained radio controf
operators are needed to handle_ traffic problems when 300 airplanes are in the
air at one time at Randolph Field, Texas, Uncle Sam's giant “West Point of
the Air'' training field, where the picture shown on the cover of this issue of
Radio-Craft was taken. The signal, "'OK, clear," of the Radio _Dispatcher,
foreground, starts aloft one of this year's 7,000 pilofs-to-be, or Flying Cadets,
for the day's acrobatic practice.
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is radio operating. Radio operators are need-
ed for field radio stations, division radio
stations, command post radio stations, and
small sublet stations.

Telephony plays a very important part in
the FA and is used to communicate with
nearly every element. However, radio is
coming into greater use as the art of high-
frequency communication progresses.

The radio-electrician’s job in the FA is a
vervy important one and takes into being
the installation and maintenance of all
types of radio equipment,

Coast Artillery—The Coast Artillery also
employs radio for cgmmunication between
elements, and radio operators who have re-
ceived good, sound training are prime re-
quisites. Radio repair technicians are need-
ed too for the very important work of main-
taining radio equipment of batteries and
higher headquarters,

Anti-Aircraft—Even though somewhat a
sub-branch of the Air Corps, Anti-Aircraft
and other Units also utilize radio, and
wherever radio is to be found here, radio
operators and repairers are needed.

Infantry.—Another branch is the In-
fantry, which also utilizes radio, and all
types of radiomen arce needed in this very
important branch of the Army.

Cavalry (Mechanized and Mounted).—
Now that the Cavalry is becoming more
and more mechanized day by day, radio com-
munication betwcen armored cars, head-
quarters sections, ete.,, is coming into great-
er prominence, with the result that trained
radio operators, and maintenance men are
needed.

Air Corps.—The United States Army Air
Corps employs radio communication for
many purposes. For communication with
aircraft from ground stations; between air-
craft in the air; between squadrons; be-
tween posts; and between higher headquar-
ters sections.

Aircraft radio operators (these must be
trained men) are used in large and medium
bombing planes, observation planes, and
transports. Control tower radio operators
need special training in traffic problems, and
this is the job where the operator must
constantly be “on his toes!”

The Air Corps Technical School located
at Chanute Field, with branches at Denver
(Colorado), and Bellvilte (Illinois), trains
men in- the Air Corps and even other
branches of the services in radio operating,
radio repairing, teletype maintenance and
operation, instrument training, etc. This
school employs the most modern equipment
and trained instructors for teaching the
“aviation soldier” what he should know
about the job to which he has been assigned.

The radio maintenance man of the Air
Corps must receive specialized training
which will enable him to maintain the com-
plicated equipment used throughout the na-
tion in each of the squadrons of the Military
Air Forces.

Nawsy.—In the Navy, radio communica-
tion is a “main standby.” The Navy radio-
men are classified as some of the best tech-
nical heads in the radio industry. This is
due largely to the systematic training re-
ceived at the Navy's schools.

Radio operators are employed aboard
ship, in the air, and on the ground; and
radic mechanics are wutilized to great ad-
vantage by the naval forces. Too, radio-
nien are employed in submarines, and there-
fore, the Navy covers them all: land, sea,
and air!

Coast Guard—The Coast Guard is some-
what comparable to the Navy and employs
radiomen for about the same purposes.

INDIVIDUAL QUALIFICATIONS
Answering the first question in the fore-
part of this article: “If I am selected for
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service with the military forces for 1 year,
what will I do in my specific line of en-
deavor?”

It would stand to reason that your job
in the military forces would be one of help
and not of hindrance, If you’re a radio-
man, there are many chances to one that
you would be employed as a radioman in
your particular line of endeavor, whether
it be radio servicing, radio operating, or en-
gineering. There more than likely will be a
place for you! The selective board at one of
‘the reception centers, after considering your
qualifications will probably assign you to a
squadron, company, or battery, wherein
your services will be appreciated and used.
However, additional training will have to
be undergone before your full value is felt.

Civilian radio and military radio hold no
contrasts, because the principles involved
are the same. But the application of those
principles in different ways tends to throw
a vari-colored light upon the situation.

If you are a Serviceman, used to servic-
ing home sets, you'll run into something
different at every turn of the road in the
Service! You will still be able to apply your
previous technical training, and there will
be much that you will learn about your
work, but you'll apply your training in
many different ways,

If you're an accomplished radio operator,
either commercial or amateur, you’ll receive
the surprise of your life in new operating

NEXT MONTH—
V.-T. Voltmeters

Most radie men are familiar with the
vacuum-tube voltmeter — the principles of
A.C.- and D.C.-measuring types, the slideback
design, ctc.—but Mr. Moody in a technical
review of recent literature on this subject,
in March *“Radio-Craft,” draws useful com-
parisons and shows detail circuits of types
of interest not only to Servicemen but also
to technicians in other branches of radio.

methods. However, if you are a licensed
amateur, and have been actively engaged
in one or more of the Army or Navy Nets,
radio operating will come very easy to you,
as used in the Services.

There are some of you who might say,
“Well, I'm a radio engineer, and have a
Degree, what place is there for me, be-
sides radio operating and maintenance?”’

Your place, my “prospective soldier,” will
no doubt be one of technical concern. You'll
either become an instructor (after you have
received some additional instruction your-
self), or become & chief in charge of a radio
section in either a battery, squadron, or
company.

Your previous training will do much to-
ward deciding where you will be working,
and what you will be working at!

ADDITIONAL TRAINING

The question of additional instruction is
one of major -consideration.

For those not engaged in the radio in-
dustry, there will be an education program
which will teach beginners how to repair,
operate, and maintain radio equipment of
all kinds.

This is the main reason that military ra-
diomen who have been trained are so valua-
ble. They have received the benefits derived
from working with various types of equip-
ment, and have received specialized train-
ing which is not to be found in civilian
schools.

1t will be quite possible for the man who
has had no previous training prior to his
entrance into the Army, to acquire training
in radio which will be more than just a casu-

RADIO-CRAFT
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al start toward a permanent career in radio.

Your chances of advancement are entire-
ly dependent upon yourself, Initiative takes
the lead in the Army and Navy, and the
prime requisite of advancement is study,
individual study

Depending upom previous training, ecte,
the average radioman should advance with-
in the I-year pertod far ghead of those who
have had no training; because vadio 18, and
elways will be, ¢ “back-bone” of communica-
ton.

When you are notified that you have been
chosen for l-year service, it will be up to
you to let the reception center board know
about your qualifications.

It won’t be necessary for you to continu-
ally talk about your qualifications, but it
would be a very plausible idea for you to
acquaint those who have something to do
with your placement, with your qualifica-
tions for.a specific job.

Those who ask the questions, are the ones
you want to tell your qualifications to!
You'll know when!

Examinations are usually given to each
applicant to determine what he is ablc to do
best . . . . when your examination comes
up, always state your preferenec for the
type of work that you might want w0 do.
However, if you should stop and think for
a minute, that when you leave thc forces
at the end of your year of ‘-aining, there
are others who will take your placc, you
will readily see that specific traininz : ab-
solutely necessary. Not only for :rou, hut
for the other fellow as well. A coutinuous
training program will be in session, the rea-
son is obvious.

RATES OF PAY

In the Navy and Army the first base pay
is taken to be $21.00 per month . . . . at
the end of 4 month: it usually jumps to
$30.00 per month, respectively. Then if you
qualify for spécialists’ ratin-: your pay will
increase proportionataly . .. . this will de-
pend on the availability of ratin-3 and your
qualifications.

The pay of an enlisted man in the U. S.
Army who has over 4 years’ service, and not
more than 8, is as follows:

Master Sergeant .............. $138.00
Technical Sergeant ............ 92.40
Staff Sergeant ................ 79.20
Sergeant ......... 00000000000 66,00
Corporal .......... 500000000 59.40
1st Class Private ..,.. A066 o0 39.60
Private #4saids mmslopoess o o siononse *30.00
Private ... .dssee- oonn i, aedd **21.00

*After 4 months. **First 4 months.
Privates may receive specialists’ ratings.

They are as follows: (These specialist rat-

ings are in addition to regular base pay.)

1st class specialist ........ .00 30.00
2nd class specialist ..... TG - 5 21.00
3rd class specialist .........0... 20.00
4th class specialist ............. 15.00
5th class specialist ............. 6.00
6th class specialist ............. 3.00

For the base pay of personnel with less
than 4 years' service, deduct 10%.

The Air Corps (U. S. Army) has Air
Mechanics ratings (2nd and 1st Class),
which pay $72 and $84, respectively.

The pay rate in the Navy is somewhat
higher than the Army for corresponding
ratings.

1If you are ready to serve the United
States for one year, wholeheartedly, and de-
sire to benefit by that 1-year’s service, you'll
step to the front . ... especially in the field
of Radio!

The opinions and statements containedrin
this article are those of the author and are
not necessarily to be construed to indicate
the attitudes or policies of either the War
Department or the Air Corps.
FEBRUARY,
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RADIO BLACKOUT ON THE HIGH SEAS

Lives depend upon the vigilance of the Radio Officer, when “the silence of
war descends on the sea.” One such Radio Officer, now playing a quietly
heroic role in the British Mercantile fleet, tells the thrilling story of how the
radio man afloat in the service of a belligerent during war times acts, with
the Captain, to help save lives and property; both the Admiralty and the
Home Office depend upon him not to make a single misstep in the use of

his radio equipment.

BERNARD CLIVE McCORRY

(I’rigoner of War on the Graf Spee and Altmark after the Huntsman, on which he was Radio Officer, was

BERNARD CLIYE McCORRY

Now a Radio Officer "somewhere on the High Seas,"
in His Majesty's Mercantile S$ervice.

HEN a war breaks out the thousands

Wof ships of the British Mercantile
fleet are scattered far and wide along
the trade routes of the world.

If you were some colossus high above the
earth’s surface and could listen-in with ear

phones to the peace-time radio conversa- .

_tions of ships at sea, you would hear a tele-

graph hubbub of sound resembling market
day at some giant eastern bazaar. This is
the voice of the ocean. It talks all the
languages of the universe, as from land-to-
ship, ship-to-land and ship-to-ship flash a
myriad miscellaneous messages that range
from Admiralty instructions to birthday
greetings to Aunt Agatha.

In peace time the “wireless” (radio) office
of any merchant ship transmits and re-
ceives news, ocean letters, weather reports
and the hundred and one private communi-
cations made to and from passengers. It
keeps in touch with the owners of the ship,
reports progress and receives instructions.
Night and day the. atmosphere is criss-
crossed with electrical impulses as dots and
dashes spell out the daily fortune of
humanity.

In such times, as I know well enough
from having traveled for 28 different ship-
ping companies to all parts of the world, the
Radio Officer is kept moderately busy both
transmitting and receiving messages. But
apart from his “Conversation” side of the
job he has other responsible duties. With-
out wearying vou with technicalities let me
cite two of them: the operation of the
direction finder; and, the taking of sound-
ings. These are tasks of the utmost im-
portance in navigating the ship.

‘In your mind’s eye, then, vou have a
mental picture of sea radio operations before
the outbreak of a war, the oceans of the
world perpetually buzzing with Morse.

RADIO-CRAFT for
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sunk by the raider.)

hen comes a war. The immediate effect

of this is that a sudden silence descends
on the seas. The thousands of messages,
which a little while before were being broad-
cast around the globe, suddenly stop. It is
like the scene in a large class room of
small boys left to their own devices. In no
time bedlam reigns. Then in walks the
Headmaster. At once everyone stops talk-
ing. Instead, they all listen.

It is not strictly correct to say that war
halts all radio conversations. There is noth-
ing to stop non-belligerents carrying on
with transmitting and receiving as in
normal times, though these days, with neu-
tral ships a target for unscrupulous attacks,
they naturally do not advertise their posi-
tions more than they can help.

As far as British merchantmen were con-
cerned, the war silenced their radio equip-
ment, except in emergencies. The effect on
the Radio Officer is that his work from the
transmitting point of view is immediately
cut down. There are 2 Radio Officers on the
majority of ships in war time and they do
at least 8 hours’ duty a day. The telegraphic
side of his job becomes one of continual
listening. Hours and hours of dreary wait-
ing. Then suddenly the dramatic sounds that
mean life or death to those on board.

In war time the merchant ship’s radio
apparatus becomes the connecting link be-
tween the Admiralty and the Captain of

each ship. The Admiralty gives its orders to
ships all over the world. The owners cannot
communicate with the vessel except through
this channel. And of course the land sta-
tions relay Admiralty messages. For in-
stance, if we were off South Africa we should
pick up the orders from one of the trans-
mitting stations in the Union.

hat does the Radio Officer listen for?

He listens for the slightest sign of
any danger, for news, in voice or code, of
raiders, submarines and aircraft. The news
comes from a variety of sources, from ships
in the vicinity of enemy aircraft, from land
or from the enemy themselves. On how he
acts under the circumstances may depend
the safety of the ship. Indeed one cannot
over-estimate the value of a good Radio

- Officer to the Captain of a ship. If I were a

skipper I should be quite sure I had a good
man in the wireless cabin, especially in war
time.

For instance, there was a case a few
months ago, of a ship going on fire. A
radio. message was then sent out calling for
assistance and asking for someone to stand
by. A German battleship picked up the mes-
sage and hurried to the spot. On the way
he captured a British ship.

While I was in the Huntsman I picked-up
a fire call like this. In peace time we should
have made all haste to the rescue. Not so

Perhaps not as sleek as
the radio equipment on
the luxurious liners, but
nevertheless very effec-
tive, is this modern Mar.
coni radio installation
aboard an English pas-
senger boat, The com-
plete receiver and {right}
transmitter are shown.

1941

www americanradiohistorv com



www.americanradiohistory.com

*RADIO DEFENSE®

Presenting the
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Meissner

ANALYST

Incorporating a New, Direct-Reading
ELECTRONIC VOLTMETER

Save Time—Save Money—Handle service
jobs faster with the assurance that they will
“stay sold”’! Almost Magical in its uncanny
ability to ferret out obscure faulis and lay
them open for your inspection. the New Meiss-
ner ANALYST handles the receivers of yes-
terday, today and tomorrow —with equal
efficiency and facility. Entirely fundamental
in fts lesting procedure, it is ome Ppiece of
equipment that will never become obsolete!

The New Meissner ANALYST locates faults
by the “Signal Tracing” method —proven to
be the fastest and most reliable. Five separate
and distinet “channels’” provide as many dif-
forent functions, each in its own panel division
with all controls accurately calibrated. Fur-
nished with tubes and instructions. complete

—ready to go to work!

No. 9-1040 New ANALYST 587_50
Complete with Tubes, Net, .,

Limited Quantily of 1940 Models
Available at Reduced Price!

The same ANALYST that sold in kit form at
$100 list—now offered completely wired. with
tull set of 13 tubes—ready to operate! Simi-
lar to the New ANALYST described above

except has electron.ray indicator instead of
meter for DC measurements.

No. 9-1025 Net Price ., . $69.50
Write for Free 1941 General Catalog

“PRECISION-BUILT PRODUCTS"™

when war is on. We hurried off as fast as
we could away from the signals. As our
skipper said that might possibly be the
Graf Spee. In any case neutral ships and
the Navy would investigate the matter.

Remember that hostilities not only silence
the ship’s “radio” but they cut off the radio
beacons in many 'parts of the world that
guide the sea traffic through fog and mist.
It is here that a smart radio officer can be
invaluable in assisting the Navigating Staff.
Moreover, when nearing land, the *“echo-
meter”’—the device which, by plotting vibra-
tions on a chart, records the depth of the
sea bed—is a priceless aid to navigation.

There you have in theory then the duties
of a Radio Officer. And let me conclude by
giving an instance from my own expe-
riences.

I spent 6 weeks as a prisener in the
Altmerk and then was transferred together
with some brother officers to the Graf Spee.
Here we spent 3 weeks which included the
glorious action of the River Platte. I had
during this period a very practical demon-
stration of other duties a Radio Officer must
perform in order to¢ fall in line with his
shipmates.

It was 5:30 in the afterncon and I was
having tea, with the Huntsman 3 or 4 days
from Freetown on the West African coast,
when an officer came down from the bridge
to say he had sighted a warship and didn’t
like the look of her.

We all went to our stations and I started
up our %-kw. transmitter. This is not a
powerful transmitter and unless a naval
ship was fairly close they would never hear
our message. However I began sending
“Warship approaching. Warship approach-
ing.” Some Captains would hesitate to use
their wireless at this stage, because it might
immediately, as it has done several times
during the war, have drawn the fire of the
enemy. I kept sending the message. I did
not expect anyone to answer because by so
doing they, would have disclosed their
position.

The warship had a French flag up, but
when it had drawn nearer they put up
the Hitler flag so I changed my message to
“German warship approaching” and gave
our position. In a very short time the war-
ship signaled us to stop using our radio
and I received my orders from the Captain
to stop transmitting. That was the last mes-
sage I sent out for a long time.

In no time a German with a revolver was
telling me in English to “stand over there.”
Had we any arms on the ship he asked. I
said if we had they would not be much use
against those 117 guns over there. He kept
pointing his revolver at me and his hand
was shaking as he had been running and
climbing ladders. I' was afraid it might go
off, so to relieve the tension I asked him
if he knew Hamburg? He smiled and said
he was born at Kiel and thereupon he put

his revolver away and 1 felt easier.

The boarding party from the Graf Spee
stayed with us for a week and during thic
time the Captain told us to be decent te
them as they were only doing their duty,
he said. So we played darts: Hitler's team
versus Chamberlain’s. Except that they ha¢
the biggest appetites 1 have ever seen the
German sailors were normal enough. A good
many of them however appeared to be
country lads and not born to the sea. At
the end of this week we were transferred
to the Altmark which the Graf Spec had
been away to fetch. And the poor old Hunts-
man was blown up.

In the Spec we were put in a room 17 ft
by 20 ft. and 7 ft. high and there I met for
the first time that charming man Captain
Dove of the Africe Shell. He was alone in
the room and we were soon swapping expe-
riences. We told him of life in the Altmark
and he replied of his spell alone in the Spee
I took to him at once, he was so cheery and
understanding, and I think the liking was
reciprocated. We helped each other in many
ways and during the battle, the two of ut
tried to amuse our shipmates, by giving &
running commentary on the German activi-
ties outside our door (as we were both tali
and able to see, through two small holes ir
the door).

It was during this action, that I formeé
my opinion, that Britain could not be beaten
After 6 weeks down a hold, with only §
hour of exercise in the day, my companions
and I were again completely locked up
away from the light of day. During all this
trying time my shipmates were wonderful
Some nations think that Great Britain ir
growing old, but the German crew in the
Spee 1 am sure did not think so, when they
had seen us playing like boys again, in that
small room. Tugs of war, dances, cards
gymnastic displays and a variety of diver
sions kept our morale up, so that when the
battle took place we were in good heart.

I have seen the identical spirit, displayeé
in London recently, where I spent 2 weeks
of my last leave. This great city is younger
and more hopeful than it ever was. ané
danger has brought all ranks together again,
just as it did to us in the Altmark and Graf
Spee. 1 could tell you many wonderfub .
stories of the heroism of just the man in the
street but it would take too much space.

I will conclude by saying that on.my last
voyage 1 was called the super-optimist on
our chances in the War and now after mr
recent visit to Loundon, my optimism has
still further increased. The last time I was
in America I came over in Sir Thomas Lip-
ton’s yacht Erin escorting the Shamrock V
and I am very eager to see how your great
country is reacting to the War. I, for one
am very grateful for the help you are giv-
ing us and I hope we shall always remain
great friends. For there are many ways we
can assist each other, both at war and in
peace.

NEWS SHORTS

Child refugees in America broadcast
greetings to relatives back home via an
N.B.C. program. Radio keeps in good work-
ing order its ability to serve humanity.

Broadecasts from the United States soon
will reach Latin Amcrican listencrs i the
20 republics south of the Rie Grande, as rc-
broadcast over locul station, under arrvange-
ments annownced lagt month by the National
Broadcasting Company. Recordings too will
be sent to thesc atations for airing. Main
purpose of the arvangement i to speed
development of Pan-Awmerican solidarity. In-

RADIO-CRAFT
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cidentally, this will tend to short-circuit the
pirating of programs which has been slow-
ly growing to considerable proportions. Ae
readers of this department will recall, the
trick is for stations to makc spot recordings
of North American stations’ best programs,
and re-broadeast them withowt any credit to
the sonree.

In “British Columbia’s New Schoolmas-
tex", The Rotariun current issue, author
Bette Hughes tells how “Mr. Radio” is
helping in the education of children in this
Deminion. .

1941

for FEBRUARY,


www.americanradiohistory.com

ey - g - g e

e, rypren v P L WP o ORI e I

*RADIO DEFENSE®

YOUR RADIO TRAINING ?f“}ﬂ DEALERS SERVICEMEN
AND THE DEFENSE PROGRAM " i)z BUILDERS AMATEURS

: Zor8)
Young men look to the future wondering \\ ‘} ['.ee/
AL ﬁ?f"

lhow our important task of creating a de- ") /é\

P

fense will affect their lives. Mr. Smith, in
this message which he has prepared espe-
cially for you, makes it clear that you have
a solemn duty to perform for our Nation
and that this duty also presents greater

<€
J. E. SMITH,
President, National
Radlic Institute

HE idea of mobilizing for defense in order

to preserve peace is now gripping the at.
tention of our nation. Each person will feel
the many reactions from this momentous
task. Each person is giving. genuine support,
thereby knitting our nation more closely
together.

But prephrations for National Defense
are tending to affect our outlook toward the
immediate future. Many of us fear that
long-cherished plans may have to be laid
aside temporarily. In many industries, con-
ditions have changed radically within the
last few months, so that new opportunities

present themselves. will no doubt be given preference when these AlN—13818 R‘dl?e L and wood
Radio plays an important part in our Na- positionis are assigned. Furthermore, we fffr,“'u%"r‘uow—.‘::,ﬂ'iflnﬁl sets ;‘Pgﬁﬁﬁﬁfn&"m
tional Defense program. Since Radio is also have been told that those who are now tak- manI;I mg;’{:;i.s: Rescz:'ﬂ_““ in Radios: B
i : - A = g ol ] - 3-w < Auto . prices
vour chosen field, I am taking this oppor- ing a course in radio training will be cn Co'“b‘{“?,:‘,ﬂ:r's—a" ,,:m;‘c n Im‘ rentest of

tunity to analyze the manner in which our
National Defense program may affect you
as a radio man.

First of all, we have the indisputable fact
that the general public in the United States
is more interested now than ever before in
news broadcasts telling of the fast-moving
events in Europe and the Far East. The
reactions of our own Government as report-
ed by radio commentators are likewise
eagerly received by the radio audience.

Another important observation we can

i o e, i, I hat people ar¢trained rmdio techmiciane, Clealy, National ||| S48, 3000 overeys
=1 t Defense is creating greater opportunities in Amatg ceiva S UNRE D Bl poy
than ever before. Perhaps this is being done Eol gl Ham gear=CiTerS and” compiore

to counteract the many discouraging news
broadcasts. Important speeches each attract
additional listeners who might otherwise
leave their receivers turned off.

Thus, radio broadcasting has become a
vital influence in our daily lives. More than
45,000,000 radio receivers are now in Ameri-
can homes, with thousands more being pur-

opportunities to trained Radio men.

tween each active unit. Radio is the best
medium {or this communication, as expe-
rience in Europe this year has shown. In
many cases, radio is the only means of
communicating between moving units.

To provide, maintain and operate a com-
plete modern communication system for an
armed force requires thousands of radio
operators and radio service technicians. To
meet this demnand, many radio Servicemen
and amateurs have already enlisted in the
communication branches of our armed
forces. But these will not be enough; many
more young men with radio training will
be required.

Many of the men who are now being
drafted for one year of military training
will be assigned to the Army signal corps
and to the other communication branches.
Those who have had their radio training

couraged to finish that course, and may be
given additional training and practical ex-
perience after they have completed their
course.

The absorption of trained radio men by
our National Defense program is reducing
the number of radio Servicemen available
for ordinary servicing work. Added to this
is the increased demand for radio techni-
cians created by the rapid increase in the
number of rececivers in active use. Never
before in the rapid rise of radio broadcast-
ing has there been a greater demand for

at least one field, that of Radio.

I honestly believe that the future of a
radio man is more promising now than ever
before. The relatively new fields of Fre-
quency-Modulation broadcasting, Television
and Electronic Control will develop along
with the defense preparation. Trained men
should have new avenues in which to find
real opportunities for themselves in these

. the Big Voot

{eur Radio Catalogs

SMPW
EVERYTHING IN RAB?B

=
VRHEY ragie
erything iy,
' Tices 1n yoyr

chas.ed each _day. Fux:thgrmore, ea.ch radio busy and rapidly expanding branches of e
receiver owner is insisting that his set be Radio B OWNL Tne ng::.'ﬁ_\-munn;g
in good working condition so that he will There is no reason why a young man who BU“ED ‘OUAL‘A}K{:’ "*,g;f‘?ncer:;y \;gu‘v;ni,ar.
i 3 i L, A 3 Count test adios Chus- C
not miss a single important broadcast. is soon to reach his 21st birthday should be for, the o l‘\)ch) %ﬂ"fd. e

Today it is no longer unusual to find a
person owning 2, 8 or even more radio re-
ceivers. People like to be near a receiver
regardless of where they may be—on a
camping trip, at the office, in an up-stairs
bedroom, or touring in an automobile. In-
creased receiver sales due to this desire for
extra sets means more work for every one
connected with the radio manufacturing in-
dustry. Furthermore, the increasing num-
ber of sets in use and the desire to have

bewildered at all by possible conscription
now. or in the near future, Likewise, men
who are now within the draft age limit
should not give up their desire to be trained
radio’ men, for in both cases this radio
training will be of great benefit to our
Government, to the general public and to
the individual himself.

Men who cannot qualify for participation
in the National Defense program because
they are outside the age limit or for other

every set in working order is making radic 8 833 W. Jackson Blvd. Dept. 2-B-|
servi};:ing i vitgal 25 mome imgortant reasons, should not overlook the_ fact that [ § chicago. Titinois © - 0°
profession than ever before. We can there this country urgently needs trained radio : D‘?:ﬂ:glo;:“ el (AREH| T5EE WEID .
. - t:] .
R e ts which h men to takeA the place of those wl:xo 8T€ NOW | o ) [ encloso 10c for New Bedio Dic- 1
3 the events which have  gerying their country or who will soon be |§ — donam. ]
led us into a National ‘D.efe‘nse Program  cujled for service. By furnishing competent | O T enciose 10c for Radio Builders’ Handuook. '
will multiply the opportunities in radio serv- radio service to the public, these men will |'T ]
icing and in practicall e ther b h > '€ p L gl NEmS wisisbididismeioses O E OO o e H
¢ Radio P v @Very OLher branch e helping our nation to maintain its repu- | g '
¢ : ) tation for being the best informed of all | B AGINeSS ...ooonioreeeummmmeereeeaeenenennes, H
Modern' Army, Navy and Air forces re- nations, and will thereby be helping to :,- cit State }
quire relizble and fast communication be- bolster the bonds of Frecdom and Justice. P 0 R 020500 e -
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1R5 MIXER

v
75000 OSCILLATOR
¢ GRID
OHMS LEAK

1)

(Fig. 1) OSCILLATOR DEVELOPS OQUTPUT

BIAS VOLTAGE

General Electric model JB-410.—The
normal negative voltage developed on the
ogelllator grid by grid rectification iz fil-
tered and applied as a bias on .the output
amplifier tube.

From Fig. 1, you will note that a 1-meg-
ohm resistor is in series with a 3-meg. re-
sistor connecting the oscillator grid of "the
osc.-mod. and the 1S4 output grid. The junc-
tion of the resistors is bypassed with a
0.05-mf. condenser serving as both an R.F.
and A.F. filter.

This method of producing the output tube
bias eliminates the lost plate-to-cathode volt-
age and power loss in the bias resistor or-
dinarily used in the negative plate supply
lead. In a small receiver of this kind with
very limited battery capaecity, this circuit
represents a relatively great advantage.

(Fig. 2} DOUBLE CIRCUIT ECONOMIZER

USED IN PORTABLE CIRCUIT

Emerson models DU-379, 380.—In ad-
dition to the circuit for incrcase of the out-
put bias which was formerly tntroduced, the
gereen voltage of the high frequency tubes
ig increased to “mprove sensitivity and gain.

As the circuit in Fig. 2 shows, the output
bias switch is ganged with a screen-grid

[LHA  ILAG NS ILA4
) )
) J ] /

3 d
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NEW CIRCUITS

IR5 OS(F'ILLATOR-MIXER

IN

MODERN RADIO RECEIVERS

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

improvement in radio

recetver

cireuits. A veritable

compendium of modern radio engineering developments.

F. L. SPRAYBERRY

voltage switch. Thrown in the “OUT” po-
sition, the bias switch places the 2,200-ohm
resistor in parallel with the 1,800-ohm re-
sistor, thus lowering the bias resistance to
normal with 990 ohms resistance (approx.)
in the circuit. With this action the screen-
grid voltage switch section opens its circuit
across the 5,000-ohm resistor, thus lowering
the screen-grid voltage. Since the total
screen-grid current of the 1R5 and 1T4 is
very small in comparison with the 154
plate current, there is essentially no econo-
my lost in raising the screen-grid voltage
in the “economizer’” position. The action,
however, offsets the lowered output gain
resulting from the over-bias .operation of
the 184.

(Fig. 3) IMPROVED MIXER - OSCILLATOR
CIRCUIT DESIGN

Automatic, model “Tom Thumb.”—
The complete mixer plafe cireuit is used with
the screen-grid ag an oscillator anode to in-
sure oscillation and to slightly increase the
trangsconductance of the mizer.

The first I.F, trimmer in Fig. 3 has a
sufficiently low reactance at the oscillator
frequency so that the plate is essentially
connected to the screen-grid. Since there is
hardly any more voltage drop across the
1st L.F. primary at the oscillator frequency

RADIO-CRAFT for
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than in the usual circuit, the only way that
the oscillator frequency could penetrate the
I.F. amplifier is through capacitative cou-
pling which is negligible. The circuit is ad-
vantageous where lbw plate and screen-grid
voltages are used.

(Fig. 4) SERIES FILAMENTS SWITCHED IN
PARALLEL FOR BATTERY OPERATIONS

Stewart-Warner models 15-5X1 to
15-5X9 . —The wusual 8eries connection of
tube filaments permits them to operate from
the main rectifier plate current but for bat-
tery opevation a parallel connection i8 made
by switching without changing the filament
connections to each other.

The switching method is shown in Fig. 4.
Note that for parallel operation the center
and each end of the filament groups is
grounded while the intermediate points are
connected to “A-+.” This connection, of
course, reverses the polarity of the 2nd and
4th filaments but the receiver circuit is de-
gsigned so as not to be critiecal to filament
pelarity of these tubes.

Although in series operation the 3 fila-
ments other than that of the power tube,
furnish the voltage drop for the power tube
bias, a “B-"-to-ground resistance serves this
function during battery opcration.
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(Fig. 5) DOUBLE TRIODE MAKES PRAC-

TICAL OSCILLATOR - MIXER

Philco models 41-604, -5 —7.—A con-
stant-potential grid type triode oscillator
in ‘combination with a .triode 1st.-detector
makes a very practical oscillator - converter
circuit in these receivers.

With the small amount of controlled re-
generation introduced by the plate-to-
cathode feedback, the conversion transcon-
ductance of this circuit is as good as that
of any multi-element tube. The oscillator
cathode is ecapacity- coupled to the mixer
cathode, and a 2,200-ohm resistor is used to
bias the latter. The "oscillator coil signal
current is increased due to its carrying both
the mixer and oscillator cathode currents.
This intensifies the feedback field and stabi-
lizes the oscillator. The reduced A.C. plate
resistance of a triode as a mixer is com-
pensated by a better ratio of plate load to
A.C. plate resistance, making the transcon-
ductance comparable to any ordinary
pentode used in the same circuit.

TONE GUARD

HE RCA Tone Guard is an acoustic net-

work around the opening of the phono-
graph compartment in some models. It acts
as a low-pass filter to reduce passage of the
high-frequency sound that is generated and
radiated directly into the air by the vibrat-
ing parts of the phono pickup.

A’ cross-section view of the Tone Guard
and the equivalent electrical circuit are
shown below. The series elements of the
flter are formed by the normal slit between
cabinet and lid. The shunt elements are
formed by slots in the wood strip. The filter-
ing action is very effective, as indicated in
turve B below.

This radical new treatment of the acousti-
cal problem presented by record surface and
mechanical noises present in all phonographs
was revealed to the Acoustical Society of
America by Dr. Harry F. Olson at the Chi-
cago meeting of the Society last month.

The new principle is also applicable to
soundproof any door or window much more

T T CROSS-SECTION OF TORE GUARD
- ‘rp ‘”‘ni =
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FOR COMPLETE DYNAMIC

Stgralz

Use Model 560-A
Vedolyzer With
Model 561 Com-
bination Signal
Generator

THE MODEL Sil is I
radio's most complete p
signal generator — a
combination of four
essential instruments
which avery wetl
equipped serviceman
should have. It pro- "
vides {1} A.F. oscil-

lator, 15 to 15,000 cycles. {2) R F. oscil-
lator. Variable amplitude or frequency
modulated. (3} Carrier and modulation
monitor. Yacuum tube ¢ircuit. A.F. and
R.F. oscillators may be used separately
or the variable audio oscillator used to
‘modulate the R.F. Percentage of modu-
lation read directly on meter. (4) Fre-
quency modulator. Double image, posi-
tive self-synchronizing.

THE MODEL 560-Ais a basically different
dynamic test instrument using a high
frequency 3" scope; 3 stage, wide range,
high gain, television, video, vertical am-
plifiers; multi-range, multi-function, push
button controlled, vacuum tube AC, DC
ohm and megohmeter; super-sensi.ive
R.F. meter; breadcast, I.F. and oscil-
lator variable tuning section; push but-
ton controlled multi-probe input circuit.
The Model 560-A Yedolyzer used with the
540 Signal Generator is radio‘'s finest
and most complete signal tracing set-up.

Or Use Model 562
Audolyzer With
Model 561 Com-
bination Signal
Genorator

THE MODEL 562 is
the simplest and most
logical signal tracing
and dynamic tester
available. Servicemen
everywhere are rec-
ommending its use
because it will start
“‘paying off'* an hour
after it reaches your shop. It is not nec-
essary to "'take out" a few days and
learn to operate your new instrument.
ONE HOUR with the AUDOLYZER, a
test oscillator, and a receiver, and you
can tear into those repair jobs you have
pushed aside to REST for a while. The
AUDOLYZER contains a five inch dy-
namic speaker for its primary indicating
device;a meter to monitorR.F. I.F. A.F.,
AY.C. AF.C..and DC voltages; a two
stage tuned amplifier to check frequen-
cies from 95 KC to 14.5 MC; a vernier
and step aftenuator to control signal
level reaching speakers; & vacuum-fube
voltmeter to check DC volts from 0 to
1000 volts in seven ranges; an ohmmeter
to check resistance from .1 ohm to 20
megohms in 5 ranges; a single probe to
be used in any type circuit; dual probes
for intermittents.

CHOOSE EITHER
COMBINATION —

YOU CAN'T

1 -
= <& Y g MODEL 571 SIGNAL GENERATOR

1 P s THE MODEL 571 is the most nomical R.F. Signal Gen-

t ) ‘--" { i i ; erator for those who have a limited amount to invest and yet

wi, N .._'_—— desire the features and quality incorporated in the higher

l =2 - e '_ : . g - ed units. It is capable of providing six types of signals

p
with high stability and accuracy. Other features found only
in the expens anarators are double shisiding, ladder type
attenvator, repsating scales, two modulation levels, illuminat.
ed dial, speedy, and sumph operation which makes an ideal
economical set- up for dynamic signal tracing and analysis
when used. with the Model 562 Audolyzer.

N
N cammer
A AL
L

EQUIvALENT cmcuT
Twe

ACOUSTICaL  SYSTEM

SUPREME INSTRUMENTS CORP,

GREEMWOOD. MIsS.,

v.s. a.

effectively than has ever been possible be-
fore.

Two grooved wells, onc considerably larg-
er than the other (sece photo) capture sound
in the audio frequency range where objee-
tionable mechanical noises exist. When the
lid is closed these objectionable sounds enter
the spuce between the cabinet 1id and the

transforms these undulations into the cor-
responding electrical variations. In so doing
however a 2-fold source of mechanical vi-
bration is developed: (1) the vibration of.
the various elements of the phono pickup:
and, (2) the vibration of the record due to
the interaction between thc needle and the
record, both lead to the production of very

grooves. A large percentage of them fall high intensity sounds by direct transforma-
1} 1 FNE into the first groove, where their energy is tion from mechanical variations into acous-
o s @ - i spent. The balance push forward into the tical vibrations of surrounding air.
N T‘: larger groove and are likewise destroyed. Fortunately the relatively small size of
C i 1T\ =5 T Each of the grooves is scientifically designed the vibrating elements confines this energy
i X &= ! to destroy objectionable sound frequencies. to the high-frequency range. The peculiar
3 %\\ R W) The “Tone Guard” together with auto- conditions under which this sound is gener-
H i matic tone compensation, makes it possible ated leads to some distortion in the sound
2 ¥ \s l/r—ﬁ for the first time to reproduce records fuith- which emanates directly from the pickup
¥ 4 W fully at low wvolume free from objectionable and record. Further. the sound caused by
- L 11 noises or distortion of the original tone. mechanical vibration is not in-phase with
TN O e e e A phonograph needle of course follows the the sound which emanates from the loud-
L undulations in the groove of a record and speaker, and thus becomes objectionable.
RADIO-CRAFT for FEBRUARY, 1941 ' 465
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'Radio Service Data Sheet

. IRS
Loop “~LFe4BSKC~ | iAs
ANTENNA MOODULATO

SENTINEL MODEL 227-P “LIGHTWEIGHT CHAMPION” CAMERA-TYPE BATTERY-PORTABLE

RADIO SET

4.Jube Superheterodyne, completely battery-powered; Built-in Loop Antenna; Automatic Volume Control; PM Dynamic Speaker; 1.4.V.

Tubes; Range, 535 to 1,600 ke,

174 155
LE DETECTOR
AVC &AFR

154
POWER
v OUTPUT

N
e’
500
OHMS
"
cA I L =
| 15000 b3
2-GANG | OrMS =
couosns\sﬁ{ 250 =
MME =
} 4 ( VEs.
1 | 10000 '
MEG. | OHMS oﬁ%"&_
cB l
L B4C [ TO, T
OSCILLATOR 13 ;Ih 4 _‘___"ﬁ’n%f«% &L 5V 15V
coik - m BATTSEy P P céiis
AR A
L} ¥
~VOLTAGE TABLE~ 1o Y TRAcER — i
TPV, 508V (g0y FIOY_ |"V4"
/ 1.5V, 2007 P2 ] Vi
st oo X = W77 ZONYHS.

(FI oV 5] P2 G2 () e qymde \ N BMF,
i ELEC
c-6Yov Y - [+~ / COND.

\ Pe2v P
155 FH) 15V
DETECTOR. { :
s B . 54 , -
CE&AF (25? (% 05¢) Soer O @ LRaNG
LY (EI0. H COND.
= OR)\ (c-6) 0-v.
(F-) O) (FHL5V. e
oV . Fe 17 1 2ND. [ET
&) IRS | wHITE- WL Lo TRIMMERS
OV oy 1 BLACK TN / 455KC. 005~
{PY (s} 0.y OSCILLATOR T2 by
61.5v, (F)OV. MODULATOR [TRACER! : 77 <o
X L Vi :
{BOTTOM VIEW OF CHASSIS) OSCILLATOR N \\ :
sgeus RIREE ok MeA T e T eniTrmessacges, g,
000 KC & NO SIGNAL. ) CB~ 1,600KC, OSCILLATOR TRIMMER, TOP SECTION (l)Fw G
‘& BATTERY DRAIN- 250MA. “B" BATTERY DRAIN=GMA. \CA= 1 400KC. ANTENNA TRIMMER, BOTTOM SECTION CHASSIS CHASSIS

Complete schematic diagram of the Sentinel "Lightweight Portable' camera-type, 1.4-V. Battery set with built-in loop antenna.

ALIGNMENT PROCEDURE

For alignment procedure rcad tabulations from
left to right. If more than one adjustment is re-
quired, make the adjustment marked (1) first,
(2) next. IMPORTANT: BEFORE ALI NING,
PLACE LOOP ANTENNA AND BATTERIES IN
THE SAME POSITION THEY WILL BE IN
WHEN THE SET IS IN THE CABINET.

TEST OSCILLATOR
Use dummy an-
tenna In serles

Set receiver Adjust test

Attach output of test
lator to:

When adjusting 1,600-ke. oscillator trimmer and
1,400-kc. antenna trimmer, do not connect lest
vscillator to loop. Couple test oscillator to receiver
loop by: (a) make a loop comsisting of 6 to 10
turns of No. 20 to 30 size wire wound on a 3-in.
form and attach across output of test oscillator:
(b) place test oscillator loop near set loop—-BE
SURE THAT NEITHER MOVES WHILE ALIGN-
ING.

Refer to parts layout diagram for ltocation
of trimmers mentioned below:

Adjust cach of the 2nd LF. transformer

dial to: . oselllator  with output of osell
frequency to: test oscillalor
conslisting of

Any polnt where a
o luterfering  oodly cgﬁ%!c[:srér
signal is veceived .

Exactly Exactly Nono

1,600 ke. 1,600 ke.

Approx. Approx. o,

1,400 ke. 1,400 ke riogo

“'High’' side to lug on stator
of gang condonser 10 which
loon lead is connceted.

Use Smali Loop to couple test
oscillator to receiver loop.
Use Small Loop to couple test
oscillator to receiver JooD.

trimmers for maximun outbut, then adjust
each of the 1st LF. tronsformer trimmets
for maximum outnut.

Adjust 1,600 ke oseillator
maXximum output.

While rocking gank cendenser adjust 1,400
ke. 1oop trimmer for maximum cutput.

trimmer for

BATTERY EQUIPMENT
The receiver is designed to usc¢:

Two—11% volt “A” cells, such as Eveready No,
950 or equivalent flashlight-size cylindrical cell.

One—671% volt “B” battery, such as Evecready
No. 467 or eauivalent.

IMPORTANT: THE BATTERIES USED MUST
BE OF THE CORRECT VOLTAGE AND SIZE.

The life of the batteries depends on the number
of hours the set is operated.

Based on average usage, the flashlight A" cells
will supply approx. 10 hours' service—the “B" bat-
tery approx. 40 hours’ service.

Because the “A” cells become exhausted much
faster than the “'B” battery, 6 to 8 “A” cells may
be used during the life of a single B battery.

Be sure to try new “A’ cells before replacing
the “B” battery.

Sentinel camera-type portable receiver.

Qverall cabinet dimensions, 4 7/l x

4 x B 13/16 ins.; weight, complete with
batteries, 42 lbs.

Since the loop antenna is built into

the receiver, it is necessary to rotate

entire set for maximum signal pick-up.
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SEND FOR THESE FREE- CATALOGS
AND SAVE TRANSPORTATION COSTS
ON ALL YOUR RADIO EQUIPMENT

Check This Mop—an#l See How You Save
You Poy Shipping Charges Only From

Yaur Nearest Sears Mail Order House

ree/

Send for these FREE books Today!
If you want the Public Address
Equipment book, write for F732RC-2

LOS ANGELES

MINNEAPOLIS
KANSAS CiTy

SEATTLE

Chances are you're a Service Man or “Ham"’
who's “sweet” on good Radio Equipment
but don’t much care for high prices.

If you are, then you're in for a treat when
you get your new Public Address or Radio
Equipment book from Sears.

You'll see the most complete and up-to-
date assortment that anyone could ask for
—top-quality EQuipmentatthose low prices

««.or the Radio Equipment and

Supplies book, write for FI(7RC.2,

°SERVICING®

CHICAGO t

]
4

o - MEMPHIS
E ATLANTA
~ DALLAS

Sears are famous for. What’s more, you
can buy it all on Sears Easy Payment
Plan!

And don’t forget—when you buy' from
Sears, you pay shipping charges only from
Your nearest Sears Masl Order House! You'll
save Time—you’ll save Money—and you'll
be Satisfied! Sears-Roebuck's famous Money-
Back Guaraotee absolutely protects you.

SEARS, ROEBUCK AND CO.

Chicago, Philadelphia, Boston, Kansas City, Minneapolis, Atlanta, Memphis, Dallas, Seattie, Los Angeles

REFINISHING RADIO CABINETS '

NEW and additional ways to make money
are always interesting to radio Service-
men. One possibility is renewing the finish
on metal and wooden cabinets.

METAL WORK

First take the case of metal cabinets or
panels used extensively for communications
receivers and public address equipment.
The finish is usually either black or gray
wrinkle or crackle. As dust accumulates the
finish becomes dull and unattractive. By
wiping the surfaces with an oily eloth, the
dust is removed and the finish restored. The
oil should be thin and clear, a watch oil is
very satisfactory for this purpose,

When the finish is found to be in bad
shape, including grease accumulations, the
surfaces should be first cleaned with carbon
tetrachloride and then given a thin coat of
lacquer, gray or black as required. When
the rough finish has been worn smooth it
becomes necessary to apply a new finish.
The old finish can be removed with paint
remover or lacquer thinner, dried and rubbed
with steel wool.

Gray or black wrinkle paint can then be
applied, preferably with an air brush. If
the coat is too thin it will not wrinkle prop-
erly. If the coat is too thick, the wrinkle
is too coarse and will not dry properly. Be-
fore applying coats to the desired surfaces,
experiments can be made with sample pieces
of metal. Wrinkle paint must never be
thinned with anything except wrinkle re-
ducer. Wrinkle paint can be obtained either
for air drying or baking, and either one
properly applied will give very satisfactory
results. Used apparatus finished along the

RADIO-CRAFT
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above lines can he made to look like new.

WOODWORK

Wooden radio console cabinets can also
be refinished to look equal to new. Speaker
grille cloths become dull from dust which
cannot be entirely removed by brushing.
Using a mild soap and damp ecloth, the
grille cloth ean be wiped clean. The opera-
tion is followed by washing off the soap with
a damp cloth and then wiping dry with a
dry cloth.

Cabinet surfaces that are not marred can
be cleaned and polished using any good wax
or liquid furniture polish.

Wooden cabinets that have worn surfaces
can be restored or given an entirely new
finish, as required. In the case of a new
finish. there is quite a demand for the
“blonde” or natural surface. Existing sur-
faces can be removed with prepared paint
removers. A good paint remover can be
made by mixing a cup full of trisodium
phosphate in a quart of hot water. As this
is applied, the use of steel wool is suggest-
ed to facilitate taking off the old finish.
The next operation is to clean the surfaces
thoroughly with benzine. Benzine is highly
inflammable and care should be taken not
to use it near flame. At this point if traces
of the original color remain, they can be
removed by bleaching, using a hot solution
of ozalic acid.

REFINISHING .

The surfaces are now ready for refinish-
ing as desired. For the “blonde” finish, white
shellac can be used, thinning same with
alcohol., Best results are obtained by several

1941
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coats of thin shellac, each one being rubbed
down when dry, allowing plenty of time for
thorough drying. The coats can be rubbed
down with rotten-stone and oil, applied with
a piece of felt. The last coat is either left
bright or rubbed down dull, as desired.

Another natural finish, one suitable for
cabinets used in “play” rooms and which
will match a bar finish, is obtained by using
a8 50-50 mixture of linseed oil (raw) and
turpentine. Several applications are re-
quired, wiping off the excess in each case
and allowing 24 hours between coats.

In place of the natural finish, any desired
other finish can be applied as desired, after
reducing the surfaces down to the bleached
stage. One way to accomplish this is through
the use of penetrating waz finish. This wax
stain is available in several shades, walnut,
mahogany, ete. After staining another coat
of paste wax is rubbed-in for the final coat.
This last coat is allowed to dry for an hour
or so and then rubbed briskly with a dry
cloth.

VENEERS

Must radio cabinets are constructed of
veneer glued to a core. Where the veneer
has “lifted”, it can be glued back in place
using casein glue, and applying a weight
to keep the venecer in place until the glue
has set. This glue is marketed under the
trade name ‘“Casco’.

For the nursery or children’s room, cabi-
nets can be finished to match surroundings,
for example ivory, by using enamel or lac-
quer, and brands are available which ean be
applied by brush and which will give a per-
fectly smooth finish.
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RADIO SET TO TEST RADIO SETS

The author describes how a radio set, taken on a trade-in, became  valuable
piece of shop test equipment. The uses of this “Signal Substituter” are dis-
cussed with relation to practical, everyday service problems.

ticular defect in a set constitutes no

unusual problem, but where there are

2 or more dead stages or functions in
the same ‘‘radio” the complexity of the
situations deepens. And when these 2 or
more defects present themselves in the form
of intermittents, a substantial brick wall
against which one may bang his weary
head becomes an asset.

To localize multiple defects in a minimum
of time, that permits a profit on-the job,
requires unusual tools and knowledge. One
of the most valuable instruments we have
used is one that has facilities for picking up,
bridging or substituting signals in any part
of the defective set, thereby reducing tem-
porary repairs to a minimum and per-
mitting the elimination of that part of the
set that is operating normally.

Such an instrument is very easily con-
structed from any standard 5- or 6-tube
superhet. The set should preferably be a
good one; and one that incorporates a tun-
ing “eye” tube or facilities for adding one.

The one used here came from a well-
known chain store and was acquired via
the trade-in route. As a set it performed
very nicely before the conversion was be-
gun. And we might say that this is the first
important step. Have the radio receiver
operating perfectly before any changes are
attempted.

The parts needed are few and easily ob-
tained, viz.,, 3 S.P.D.T. switches, a couple
of phone plugs and jacks, some shielded
wire and a few condensers and resistors.
When completed the instrument will pro-
vide facilities for:

(1) Picking-up a signal, in any part of
the radio set, which may in turn be
monitored on the gadget’s loudspeaker
and tuning eye.

IN radio servicing, localizing any one par-

(2) Signals, modulated or unmodulated
that may be substituted in any part of
the defective radio set.

(3) Bridging arrangements, for jumping

defective R.F. and IF. and audio
stages, so that quick estimates may be
made without temporary repairs.

HAROLD DAVIS

Diagram of ''Signal Sub-
stituter””. The switches
operate as follows: Sw. |2
pos. |, receives signal
tuned Ly frimmer; pos.
2, receives untuned signal
fed in by probe. Sw, II:
pos. 1, connects probe to
rid of ¢converter
through Sw. |, pos. 2);
os. 2, ditto, of Ist A.F.
or Audio In. Sw, 11l: pos.
|, connects probe 2 to

plate of output for
Audio Out; pos. 2, ditto,
of converter for R.F. Out.

|
L 1 | 2
5 *—5w.3

€

ACK

L

[ p——
———

1 MEG.
S

Y

BASIC PRINCIPLES

To understand the operation of the in-
strument, it is necessary that the principle
of clectronic mixing and conversion as ap-
plied to the modern superhet. be thorough-
ly understood. The 1st.-Det.-Osc., which
is more commonly referred to as the con-
verter, is the heart of the superhet. It .ds
the job of this tube or stage to change the
signal applied to its control-grid into a
signal that represents the IF. of the set.
This latter signal must contain all the
properties of the original signal. If the
original signal is being modulated at the
broadcasting station by a string band, the
converted signal must be likewis¢ modulated.

This is accomplished in the converter by
setting up an oscillator circuit in which a
new signal is generated to be “mixed” with
the original to form the new (or “inter-
mediate”) frequency.

If 2 signals are fed into a mixer: tube,
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At left is the *'Signal
Substituter'' devised from
a commercial radio set
obtained as a trade-in.
The [,F. is tuned to ap-
prox. 550 kc.; shielded
test leads, each with a
removable 0.l-meg. re-
sistor fip, are used. The
tuning eye or Y..T. ¥m_,
for R.F. tndications con-
nects to X (see diagram);
and, for A.F. Indica-
tions, to Y.

RADIO-CRAFT
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there will be 4 signals available at the plate
of that tube; the 2 signals fed in, slightly
amplified; the sum of the 2; and, the
difference of the 2. Besides these funda-
mental signals, there will he numerous
harmonics constituting ‘multiples of these
signals.

Accordingly, all that is neecessary to
change a 600-kc. signal to 460 kec. is to
beat or mix it with a 1,060- or 140-kc.
source. The first value is universally used
in today’s supers., i.e, the oscillator is
higher than the R.F. signal by the amount
of the L.F. The condenser that tunes the
oscillator is directly coupled (on the same
shaft) to the one that tunes the antenna
or R.F. circuit and accordingly tracks
along keeping exactly 460 kc. or the amount
of the I.F. higher than it.

THE "GADGET"

However,”in the gadget we are building,
we desire to take a signal from a broad-
casting station and convert it into any de-
sired frequency. This calls for separation
of the antenna tuning and oscillator con-
densers. Inasmuch as one of two stations
only, are generally available, we substi-
tuted a couple of trimmers tuned to these
respective stations for the antenna sec-
tion of the tuning condenser (as shown in
the diagram). This gave us provisions for
tuning either of these stations and beating
the oscillator against it at any frequency
within the range of the latter. On a set
that tunes from 550 to 1,800 kc., the oscil-
lator will tune from approximately 1,006
to 2,256 kc.,, provided the I.F. is 456 ke.
Using such a set in our setup it would be
possible with a station whose frequency is
1,000 ke. or higher to produce a signal of
any desired frequency from =zero-beat to
2,256 ke. plus the station frequency. °

If the plate of the converter tube is con-
nected to one of the phone jacks through a
0.005-mf. condenser, these signals may be
fed dirvectly into the defective radio~ set.
FEBRUARY, 1941
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However, detuning now comes into the pic-
ture, and to reduce this to a minimum either
a 1% to 2 mmf. condenser (made by twist-
ing 9 or 10 turns of wire together), or a
100,000-0hm resistor, should be used in the
lead. ‘

It will be interesting to note that even
though the plate of the converter is tuned
to the comparatively low frequency of the
LF., plenty of wallop is still available, and
no changes we made improved the response
enough to warrant them.

Although we now have an instrument
which alone is worth its weight in ice cream
cones it would be stupid to retire e per-
fectly good radio from active duty to per-
form this function alone. By adding a few
more switches, and making a few changes,
several more very important features ecan
be made available.

SIGNAL TRACER

Having. a complete set capable of high
amplification, there is no reason why it
cannot be used to pick up signals from the
defective radio set. If one of the S.P.D.T.
switches is used to break the control-grid
of the converter tube away from the tuned
antenna circuit, and connect it to one of
the phone jacks as shown in the diagram,
signals of any frequency may be fed into
the stage. .A. 50,000-chm resistor is tied-in
at this point to hold down the grid. Since
the LFs. are still tuned and effective, in
order to get this signal through to the loud-
speaker and tuning indicator, it is neces-
sary to beat a signal from the oscillator
section against it to form an I.F.

To increase the range of the converter,
it is recommended that the I.Fs. now be
raised to approximately 550 to 600 ke. de-
pending on whether or not any strong sta-
tions in that frequency range will cause
interference. This also is an advantage in
tuning-in L.F. signals which are of ap-
proximately 456 ke. If the ILFs. are set to
600 kc., technically the lowest signal that
can be developed into this I.F. is the one of
400 ke. (1,000 ke. minus 400 kc. equals
600 ke.). However, it will be found that
sufficient harmonics are present to beat
with practically any frequency so that the
signal can be heard in the loudspeaker.

At this point we would like to add that
raising the LFs. 600 ke, or thereabout,
does not in any way interfere with the
effectiveness of the gadget as a signal sub-
stituter. On the contrary, it incieases its
performance slightly, inasmuch as the
higher setting of the I.Fs. builds up the
plate impedance so that stronger signals
are available on the higher frequencies
(around 1,400 kc.).

As in signal substituting, it is recom-
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Appearance of the com-
pleted
er''. Made by revamping
an old radio set, this de-
vice demonstrates how a
little ingenuity solved
problems of economics.

mended that a shielded lead (high-grade
erystal mike cable), and a probe with a
100,000-ohm resistor or 1% mmf. condenser
be used for contacting to prevent serious
detuning.

BRIDGING

Having made provisions for both feed-
ing-in and taking out signals, let’s now look
into the possibilities of doing both these
jobs at the same time.

Suppose a set with a 460 ke. I.F. has that
stage out. Placing probe 1 on the plate of
the converter tube and probe 2 on the
diode, the gadget is used as a bridger of
the defective stage. Even if the oscillator
in the set is not working, the R.F. signal
available at the converter plate can be
picked up, c¢onverted in the gadget to the
ILF. and fed back into the set at the
2nd-Det. Any combination may be used.

SUBSTITUTING OSCILLATOR SIGNALS

The signals from the oscillator in the
gadget may be substituted in a set whose
oscillator is dead by simply connecting the
probe to the oscillator grid or plate in the
defective stage.

AUDIO IN AND QUT

Provisions have been made for feeding
audio signals in or out of the gadget. In
handling audio signals, the 0.1-meg. resistor
is used except for high outputs and low
inputs where it drops. the signal too much.
In such cases the probe may be connected
directly, however in some instances hum
will develop. To reduce this to a minimum,
the ground lead from the gadget should be
connected to the cathode of the stage that
is being worked on. Care must be exer-
cised that the ground lead of the gadget
is at plectrical ground. Chassis is not al-
ways the electrical ground. The frame of
the tuning condenser is the best bet.

If the gadget has a tuning eye its sensi-
tivity can be increased by connecting the
grid directly to the diode through a 1-meg.
resistor. The “eye” is usually tapped down
on the diode lead resistor. The A.V.C.
should be removed from the converter and
IF. stage by grounding or breaking the
AV.C. network at a point between the
diode load and the isolating resistors.

No provision is made for attenuators on
R.F. All that is necessary to reduce the
volume is to loosen the coupling. This is
done simply by placing the probe on the
insulation instead of making direct con-
tact. Intermediate frequency and oscillator
signals can be picked-up several inches
away from the tube socket.

(Continued on page 475)
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Conclusive
Testing

‘R\ &LET;
MODEL 1213
$22.00 R
® Exclusive Handy Hinged Postcard

Reference Tube Chart

@ Filament Voltages from 1.1 to 110
® RED ® DOT Lifetime Guaranteed In-

strument .

® Neon Shorts Test

Model 1213 contains all sockets to test all pres-
ent day tubes including Pilot Lamps and
Gascous Rectifiers. Ballast Tube Continuity
Test . . . Has separate line voltage control
meter . ., Housed in snappy appearing metal
case with brown suede baked enamel finish.
Three-tone panel is brown, tan and red with

silver S $2'2.00

MODEL 1612

Impressive Counter
Tube Tester. . . .
RED®DOT Lifetime
Guaranteed Instru-
ment with &
GOOD — BAD
Scale. [luminated
Speed Chart . , .
Sockets include
= Loctals, Bantam Jr.,
and new Midgets. Provision for tubes with fila-
ment voltages from 1.1 to 117
volts . . . Dealer Net Price .. .. .. $29.84

MODEL 1620—This is a counter type, lever
switch operated tube tester. Four "quick-
change” non-obsolescent features, including
RED®*DOT Lifetime Guaranteed Instrument,
Speed Roll Chart, New Socket Panel and
Switching Section can all be replaced should

unanticipated changes make it
necessary. Dealer Net Price ..... $37.84

MODEL 1621—Similar to Model 1621, but con-
tained in smaller, more portable

case . . . Dealer Net Price ... . . $34.84

Write for Catalog—Section 162 Harmon Avenue

THE TRIPLETT ELECTRICAL INSTRUMENT CO.

Bluffion, Qhio
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A~ TYPICAL FULL-WAVE RECTIFIER STAGE WITH CONDENSER
INPUT FILTER AND 2 CHOWE'CONDENSER STEPS.~

A.C.LINE SUFPLY
INPUT

‘FIG. 8¢

~TYPICAL VOLTAGE-DOUBLER CIRCUIT

o SQMPLIFiED DIAGRAM

-F1G.9- F FiG &~

VISUAL DYNAMIC SERVICING

In the following discussion, the 2nd and concluding section in a series, the
author explains the applications of a visual dynamic analyzer in the servic-

B. 0. BURLINGAME

HE voltages to be found in power
Tsupplies are 1st, the D.C. output volt-

age, and 2nd, any hum or ripple volt-

age. Thus in testing power supplies
the D.C. voltmeter section and the low-fre-
quency (A.F.) amplifier and oscilloscope
section are used for these tests.

Connect the A.F. probe to the A.F. plug
and switch-in the low-gain amplifier. The
multimeter section of the dynamic analyzer
should be set up for D.C, volts and regular
test leads connected to the voltmeter
terminals. The sweep oscillator on the
dynamic analyzer should be adjusted to I
cycle with line voltage applied to the probe.

CHECKING "A," "B" AND "C'" BATTERIES

There are a great many rural sections
which do not have access to the power
facilities found in the average municipality,
and thus the filament and anode potentials
are supplied from batteries. In the past few
vears there has been a growing demand
for the portable receiver which has in-
creased the number of battery-type radio
sets requiring service.

In order to determine the condition of
any type of radio battery, the unit must
be checked under the same load conditions
as when connected to a recciver. The bat-
tery or cell under test should be connected
to the recener, or an equivalent load, and
the voltage of each section measured with
the D.C. voltmeter of the dynamic analyzer.
The voltmeter on the dynamic¢ analyzer
draws_practically no current, and conse-
quently would not indicate the condition
of the battery unless a definite load cur-
rent is drawn from the battery under test.

The correct load for the “A’ battery may
be determined by adding the total amount
of current drawn by the filaments and
dividing into the no-load voltage. Load re-
sistors = battery voltage/filament current.
The “B” and “C"” batteries are checked the
same as the ““A” batteries, under load con-
ditions. The discard or reject voltage being
generally considered as 30% below the
normal voltage when new.

470

ing of modern radio recetvers.

CHECKING THE FULL-WAVE RECTIFIER
AND THE BRUTE FORCE FILTER

The conventional full-wave rectifier cir-
cuit shown in Fig. 7 is very popular
among radio manufacturers for receivers
to be sold in districts which have alter-
nating current. One of the chicf{ advantages
of this system is that the full-wave recti-
fier produces a ripple voltage of twice the
frequency of the line voltage, which sim-
plifies the filter network. This type of cir-
cuit usually consists of a power trans-
former, thermonic rectifier and a low-pass
filter system.

In general, the results to be expected
from such a power supply would be a D.C.
voltage high enough to cxcite the various
anodes and yet have a minimum A.C. com-
ponent. The ideal situation would be to
have a “no-hum’’ output such as that pro-
duced by batteries. Each filter section re-
duces the A.C. component and some mini-
mum hum level must be established with re-
spect to the number of filter sections. This
information may be obtained by checking
some of the popular models of receivers in
your particular territory and recording this
data for future use. If you do not have the
data on a particular model, the following
notes should prove of some value.

The amount of hum present at the output
of a power supply depends upon the resonant
frequency of the low-pass filter and the
ability of the inductors to maintain their
respective values with variations in the
output load. A well-designed filter section
in the average receiver will cause a de-
erease in the A.C, component of about one-
thirtieth to one-fortieth (1/30 to 1/40) be-
tween the rectifier output and the 2nd fil-
ter section.

Referring to Fig. 7, we have a typical
full-wave rectifier circuit with a brutc foree
filter system. For the sake of comparison we
have shown 2 complete filter sections, al-
though the majority of the sets use only 1.
In sets which utilize the dynamic speaker
one of the filter chokes will usually be the
speaker field coil.

Perhaps one of thé most common troubles

RADIO-CRAFT
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PART 1I

(Conclusion)

in a power supply is the breaking down of
the filter condensers, causing a reduced
voltage at the output of the power system.
This should be checked first by the usual
voltmcter method starting at point “C”
Fig. 7, and if low-voltage appears at this
point, proceed towards the output of the
rectifier, power transformer, etc,

If thc trouble does not appear to be
caused by a low wvoltage and the hum level
appears to be above normal, the following
check should prove helpful in locating the
defective part. Set the dynamic analyzer
up as an untuned signal tracer (function
sclector in gain position) and with the
A.F. probe proceed as follows:

Starting at the output of the rectifier or
filter input, point “A" represents the results
to be expected if the condenser is effective
on a condenser input filter system. If oscil-
logram AA appears on the screen when
checking a condenser input system, the ef-
feet is the same as a choke input systen:
which represents a low-value input con-
denser.

If the system is a choke input filter, AA
represents the correct results and A would
represent a shorted choke coil. The fre-
quency in the choke input or condenser
input should be equal to twice the frequency
of the line supply. This will be represented
by 2 waves on the scope. If only 1 wave ap-
pears, such as represented by figure AA4,
the voltage should be checked at the plates of
the rectifier for a possible open secondary
or shorted tube. Point “B” should indicate
a reduction in the A.C. voltage of “about
30:1 and the voltage will be more of a
sinusoidal form instead of the usual saw-
tooth wave-shape.

Proceed to point “C'"; the amplitude of the
A.C. component should be very low or
negligible, depending on the number of
filter sections and the load.

THE HALF-WAVE RECTIFIER AND

BRUTE FORCE FILTER

The half-wave rectifier has come into
prominence in the past few years due to
the introduction of the small compact re-
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Typical circuit defails of modern radio receivers which the Serviceman is called upor to diagnose and repair. The visual dynamic analyzer by enabling the
Serviceman to actually SEE the signal cuts the time necessary to localize the receiver faults. The oscilloscopic patterns shown in the diagrams are pictures of the
signal as it appears in various sections of a receiver circuit.
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ceivers and A.C.-D.C. sets. Frequently in
very old sets we find the half-wave rectifier
and sometimes we find the full-wave circuit
using a double-half-wave circuit.

The transformerless A.C.-D.C. receivers
use the half-wave rectifier circuits. The
anode voltage supply is obtained directly

| from the line supplying a D.C. potential

very close to that of the lihe when used
with a condenser input filter system. The
variation in this cireuit from that of the
transformer type of half-wave rectifier
will be the absence of the transformer and
an indirectly-heated cathode rectifier. One
side of the line will form the negative re-
turn while the other side will be connected
to the plate of the rectifier. As a rule, these
small sets have the filaments of all of the
tubes connected in series,

The results to be obtained with the half-
wave circuit will be exactly the same as
the full-wave rectifier with one side of
the high-voltage winding open. This is
represented by “AAA’ in Fig. 7. Oscillo-
gram “AA” of Fig. 7 illustrates the results
to be expected when the first filter condenser
is open or of low value, or the filter circuit

is of the choke input type. The next points’

“B” and “C” indicate hum and no-hum,
respectively.

THE RECTIFIER - VOLTAGE DOUBLER

CIRCUIT .

The voltage-doubler - rectifier cireuit has
also become popular in the past few years
due to the increased demand for an inex-
pensive, compact receiver. The chief advan-
tage of this type of circuit is the ability of
the circuit to produce a voltage equal to
approximately twice that of the applied
A.C. voltage without the use of a step-up
transformer. A typical voltage-doubler cir-
cuit is shown in Fig. 8.

After looking at the circuit of the con-
ventional rectifier systems - which we have
analyzed previously, the voltage doubler
circuit has a complicated appearance. The
diagram will be simplified somewhat if we
draw it in the form of a regular half sec-
tion of a bridge (Fig. 9) rectifier with
the other half composed of 2 condenser ca-
pacities. When the plate voltage is positive
with respect to cathode on Tq, condenser Cq
charges to approximately the line voltage.
On the remaining part of the cycle the
voltage is rectified through Tp and charges
Cp. In other words, Cq and Cp are charged
alternatively and discharged into the load
in series. The waveform at the output of
the rectifier will be identical to that of the
full-wave rectifier with a condenser input
filter. The voltage output depends upon the
capacity of Cq and Cp, the D.C. load, and
the condition of the rectifier tube. The
voltage output-load current curve is prac-
tically a straight line using condensers of
from 20 to 30 m{. each. Roughly the no-load
voltage should be about 2.3 times the input
A.C. voltage and the full load voltage will
be approximnately 1.8 times the A.C, input
voltage. Of course, these voltage measure-
ments must be made at the output of the
rectifier and will be greater than measure-
ments at the end of the filter section due
to the drop across the filter choke.

In most of the small, compact receivers
the half-wave rectifier is used and the A.C.
input circuit is very similar to that of the
voltage doubler. Due to the inexpensive
construction, the filter circuits of both the
voltage doubler and the half-wave rectifier
have about the same action on the screen
of the cathode-ray oscilloscope. The chief
difference will be the frequency of the
D.C. impulses which is twice that of the
line in the case of the voltage doubler and
equal to that of the line in the case of the
half-wave rectifier.
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CHECKING POWER SUPPLIES WHICH

UTILIZE YIBRATOR UNITS

The popularity of the vibrator in auto-
smobile power supply units has widened its
application to household receivers and avia-
tion radio. When this device was first intro.
duced in automobile receivers, it was built
into the set, thus making replacements dif-
ficult due to the mechanical arrangement
of this section. The time required to ob-
tain an exact duplicate replacement part
brought about an attempt to make the re-
pairs in the service shop without the aid of
the special equipment which was used in
the manufacturing of the device.

Since the introduction of the vibrator,
this handicap has been removed by making
the part a plug-in device, thus facilitating
replacement. The cathode-ray oscilloscope
may be used to check the overall output of
the vibrator, However, radio engincers da
not recommend its use in checking mechani-
cal device components of the vibrator. This
is one of few parts in a radio receiver that
presents more mechanical trouble than it
does electrical failures. Many Servicemen
have come to the conclusion that it is.far
more economtical and. practical to replace
the vibrator rather than try to localize the
trouble and attempt to repair it.

CHECKING SUPERHET. OSCILLATOR

The oscillator and 1st-detector circuits
constitute the chief difference between the
saperheterodyne and tuned-radio-frequency
receivers. Many Servicemen of the old
school have let this section give them a nice
workout, especially in cases of distortion
caused by the 1st-detectors.

Shortly after the advent of the super-
heterodyne came the multipurpose tube
which added confusion as to the operation
of the circuit. The 1st-detector and oscil-
lator circuits are often referred to as con-
verters, mixers, and translators, thus the
new Servicemen are in the dark as to what
really happens. The cathode-ray tube in-
dicates the changes step by step and showe
that there is actually a rectifier circuit pre-
ceding the intermediate frequemgy or LF.
stage and should be treated as a detector,

Let us review the theory of beat fre-
quencies in order that we will know what
to expect on the cathode-ray tube screen.
It can be easily proven by trigonometric
functions that when 2 voltages of different
frequencies are placed in series, the result-
ing voltage will oscillate at the mean fre-
quency (one-half the sum), while the am-
plitude varies at the difference between the
frequencies. By drawing 2 sets of sine
waves of different frequencies, or periods,
this principle can be readily illustrated as
in Fig. 10.

The waveforms in Fig, 10 were spread out
in order to see éxactly how the difference
was accomplished. You will observe that the
sum of the amplitudes results in making
both the average and beat frequencies. The
time base (1/100,000) would be the equiva-
lent of adjusting the sweep oscillator on
the dynamic analyzer to 100,000 cycles per
second if such were possible. The upper
frequency limit of the average oscilloscope
is about 30 ke.

It is apparent that if we want to obtain
the difference (F1-F2) we must rectify the
signal, therefore, we go back to the days
of single-purpose tubes and we have a
reason for the comnion term, “Ist-Detector.”

Though fewer sets use a separate tube
as the detector, we find many cases of
separate oscillator. This is illustrated in
Fig. 11. In the results with the oscilloscope,
we have indicated how the signal will look
with the 8rd or modulation voltage.
FEBRUARY,
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GREAT NEWS!! . ., . THE NEwW

UtiLity TESTER

The Utility Tester is a new kind of instrument for testing all elec-
trical appliances—WASHERS, IRONERS, REFRIGERATORS,
RANGES, VACUUM-CLEANERS, TOASTERS, PERCOLATORS,
HEATERS, SUN LAMPS, AIR-CONDITIONING, MOTORS, etc.
The Utility Tester enables every possible measurement necessary.
to service any electrical appliance.

Mr. Radio Serviceman, here is a new source of revenue for you.
The UTILITY TESTER will enable you to accept and economically
service electrical and industrial jobs you have been compelled to
pass up in the past. You already possess the fundamental electrical
knowledge necessary to service electrical and industrial utilities,
and now you can have the instrument which will enable you to
apply this knowledge to a new and lucrative source of extra income.

SPECIFICATIONS:

3 WATTAGE RANGES: A.C. AND D.C. 0-100 Watts, 0-1000
Watts, 0-5000 Watts, The UTILITY TESTER reads the actual watt-
age consumption of any appliance, motor, etc., while it is in opera-
tion. Thus you can actually prove to the layman the actual con-
sumption of any appliance and compute the actual cost per hour
operation, basing your calculation on the local current cost. This
is a feature never before obtainable in any instrument selling
for less than $50.

6 VOLTAGE RANGES: A.C. AND D.C. 0-1 Volt, 0-10 Volts, 0-50
Volts, 0-100 Volts, 0-500 Volts, 0-1000 Volts,

4 CURRENT RANGES: A.C. AND D.C. 0-1 Ampere, 0-10 Amperes, 0-50 Amperes, 0-100 Amperes. As far as we know,
no instrument selling for less than $50 has ever enabled current measurements up to 100 Amperes. The UTILITY
TESTER provides this service on both A.C. and D.C.

2 RESISTANCE RANGES: 0-300 Ohms, 0-3000 Ohms. The UTILITY TESTER reads all resistances commonly used in

electrical appliances and in addition reads extremely low resistances. For instance, 114 ohms appears on the center of

Shipping Weight 11 Ibs.

the low ohms scale and resistances as low as 1/50th of an ohm are easily read. This is a feature never
before obtainable in an instrument selling for less than $50.
The Utility Tester comes complete with self-contained battery, test leads, and all necessary instructions.

PORTABLE COVER $1.00 ADDITIONAL.
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SUPERIOR INSTRUMENTS CO., 136 Liberty St., Dept. S.A., New York, N. Y.

In order to save space in receivers, fre-
quently a multi-purpose tube is employed
as the oscillator and converter. This tvpe
of circuit is represented in Fig. 12 and the
progression is similar to that of the former
circuit employing the separate oscillator.

A represents the R.F. input (usually an-
tenng transformer).

B indicates a gain due to the turns ratio
and resonant effect of the secondary.

C indicates the presence of the inter-
mediate frequericy (I.F.) signal.

F and G of Fig. 12 and D of Fig. 11
show that the conversion was made with
low amplitude, or distortion, respectively.
If C represents a good clean signal proceed
to point L, if not check at E for the voltage
output of the oscillator. If the signal from
the oscillator appears to be low or inter-
mittent (as in F and G of Figs. 11 and 12),
check the condensers as indicated by “H. 1
and K of Figs. 11 or 12.” The arrows repre-
sent the respective amplitudes of the radio
frequency signal,

CHECKING INTERMITTENTS

One of the wost difficult cases of trouble
to be found in a radio is the “intermittent.”
The very nature of the. word indicates why
this type of trouble in a radio receiver can
cause hours of worry and frequently a
financial loss on a service job. As long as
the set is operating normally it is evident
all of the components are temporarily
OK, thus would not reveal the defect.
Sometimes we can disturb a circuit and
make the trouble appear, but more often
we have to wait patiently for operation of
the receiver to become abnormal.

The time required to trace down and
eliminate the “intermittent” has been great-
ly decreased by the dynamic analyzer. The
dyvnamic analyzer set up for this type of
RADIO-CRAFT
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analysis is shown in Fig. 13. All of the
probes are used in order to monitor as
many circuits as possible, thus making it
easy to localize the trouble when the effect
of the faulty part appears,

The regular D.C. voltmeter test lead
should be connected to the output of the
power supply so that a failure at this point
may be checked when the trouble develops.
The R.F.,, I.LF. and A.F. probes should be
connected to the various stages or sections
of the receiver as indicated in Fig. 16. The
procedure is as follows: Connect the R.F.
probe to the stage of the oscillator variable
condenser. Place the I.F. probe on the input
of the L.LF. amplifier. The A.F. probe should
be connected to the output of the audic
section.

When the trouble appears switch in the
R.F, LF. and A.F. sections consecutively
and observe the ’scope. If the signal fails
to appear upon the cathode-ray screen your
trouble is between the place where the sig-
nal was prescnt and where it did not in-
dicate. One should not neglect to observe
the meter monitoring the power supply
which may indicate that the tgouble is in
this section. Furthermore, if you note that
the trouble has appeared and the power
supply is still producing the desired out-
put, the funection selector switch may be
rotated to Wavemeter position and the
meter used in conjunction with the 'scope.

After the trouble has been localized to
some particular section the rest is simple
signal tracing. Frequently signal tracing
will locate the intermittent as it indicates
where the signal stopped.

Let us take a particular case such as that
illustrated in Fig. 13. The probes are at-
tached to the defective receiver as indicated
by the dotted lines. Now let us suppose
the signal cuts out, distorts or reduces in
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volume. Checking the 1st and 2nd channels
indicates the signal is normal at these
points. Upon switching in the A.F. section
we find no indication on the screen. Evi-
dently the trouble is between the connec-
tions of the ILF. and A.F. probes. Now to
close-in on this case of trouble, we place
the R.F. and L.F. probes as indicated by the
solid lines and repeat the procedure when
the set fails. No indication on the A.F. sec-
tion with these connections indicates the
trouble is cither a defective tube or a bad
coupling condenser between the 2 audio
stages. s

MAKING GAIN MEASUREMENTS

In order to ineasure the gain of an A.F,,
R.F. or LLF. amplifier, the following pro-
cedure should be followed. With the funec-
tion control of ‘the Dynamic Analyzer set
for gain and using the R.F. probe on the
input of the stage to be tested, rotate the
vertical gain control until the meter indi-
cates approximately one-half scale deflec-
tion. Observe the multiplier buttons and
vertical gain. Next, place the probe on the
output of the stage or stages to be checked
and push the switech buttons and rotate the
vertical gain until the former deflection of
the meter is obtained. The gain is equal to
the ratio of the first setting of the vertical
gain and multiplier, to the last setting or

vice versa if there is a loss.

As an example, suppose that we place the
probe on the input of the 1st I.F. stage in
a superheterodyne and obtain half-scale de-
flection by depressing the “1” button with
the vertical gain set at 50. At the input
of the 2nd stage, say that we have to de-
press the 100 button and rotate the vertical
gain to 25. The gain is then represented by
60 (50 x 1) to 2,500 (25 x 100) or 1:56.

(Continued on following page)
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DANDEES

.ss With four leads

® To those already sufficient reasons—compact-
ness, convenience, economy—Aerovox now adds
the widest choice: of valuea and combinations
in rounding out its line of midget electroly-
tics. Latest additions are the Dual Dandees
with separate sections and four leads (Series
PRSY-B), and with concentrically-wound sec-
tions with three leads (Series PRS-A), 25 to
450 v, D.C.W. 8-8 to 20-20 mfd.
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1012-14 McGEE STREET, KANSAS CITY, MISSOURI

Servicemen! Radig Technicians! Engi-
neers! Get the bigger and better Syl-
vania Technical Manual . . . 264 pages
of vital tube information—complete data
and diagrams for 344 types of tubes,
Gives operating conditions, character-
istics and circuit applications for stand-
ard glass tubes, “G,” “GT,” Loktal,
Metal, Majestic and special types. Data
on television amplifiers, cathode-ray
tubes, etc. Send 85c for your copy today.
Hygrade Sylvania Corp., Dept. RC21,
Emporium, Pa.

DRED-CADP

Smaller Diameter Dry Electrolytics

Write for Catalog

SOLAR MFG. CORP. Boyonne. New Jersey
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CHECKING DEMODULATORS
(DETECTORS) OF RECEIVERS

In order to extract the audio component
from the R.F. signal from the previous LF.
or R.F. stage some form of rectification
must be employed.. The process of rectify-
ing the radio frequency signal and filter-
ing-out the high-frequency current is called
detection. .

There are several types of detectors em-
ployed in performing this function and each
has its particular properties as well as ‘its
effect upon the cathode-ray-tube screen.

Diode Detectors.—This type of rectifier
or detector is perhaps the most popular in
modern receivers due to its ability to pro-
duce linear rectification, It may also be said
that it is one of the most simple types of
detectors as well as being one of the first
types usaed in the commercial radio receiver.

Figure 14A illustrates a typicdl diode de-
tector circuit which you will observe is
similar to the half-wave rectifier. The
modulated signal on the secondary (A) of
the R.F. or LF. transformer is rectified by
the tube T1 and the resulting audio com-
ponent is developed across resistor R1. (B)
Filter C1 tends to reduce the high fre-
quency to approach that of “AA'". Resistor
R2 in series with C2 serves to filter out
most of the remaining A.F, and should in-
dicate a steady D.C. potential regardless
of the audio variation, except on low-fre-
quency modulation.

Figure 14B illustrates a diode detector
and also an additional diode which is
utilized for' delayed A.V.C. The only dif-
ference between this type of circuit and
‘the one discussed previously is that a D.C.
compensating voltage is introduced in the
A.V.C, rectifying section to prevent rec-
tification and A.V.C. action when a small
R.F, signal is present. The results on the
'scope are the same as in the case of the
former A.V.C. circuit and the oscillograms
A, B and C indicate the respective points.
The bias cell or supply proving the com-
pensating voltage should be checked with
the regular external D.C. V.-T. Vm. T1 and
T2 ave usually included in a single envelope
such as duodiodes 6HG, etc.

Triode Detectors.—When the tuned-
radio-frequency recciver was at the height
of its popularity, the triode detector was
usually employed. This particular type of
detector gives some amplification, however,
we frequently find distortion at the output
due to the non-linear réctifying characteris-
tics. Figure 16A illustrates a typical grid-
leak detector and the result to be expected
upon the cathode-ray-tube screen, Recti-
fication takes place in the grid circuit simi-
lar to that in a diode detector as shown at,
B; C and D indicate the results in the plate
circuit before and after it has passed
through the R.F. filter choke (R.F.C.).
Figure 15B illustrates what the operator
should expect when checking a detector of
the bias type,

CHECKING RECEIVERS WITH AF.C.
CIRCUITS,

Figure 16 represents a typical discrimina-
tor circuit which is employved to convert in-
termediate frequency variations (due to the
frequency drift of thc oscillator in a super-
heterodyne receiver) into D.C. voltage
changes, which are in turn applied to the
grid of the oscillator control tube.

This is accomplished by using a duodiode
detector with signals of equal strength ap-
plied to its anodes when the oscillator of
the receiver is tuned to the proper fre-
quency. When' there is a shift in the fre-
quency of the oscillator, the voltage on the
plates of the rectifier are of different ampli-
tude and in turn produce a change in the
voltage across the discriminator load ve-
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sistors R1 and R2. The measurement at thig
point is exactly the same as described for
A V.C. voltage measurement.

CHECKING THE OPERATION OF THE

FREQUENCY CONTROL TUBE

A typical control tube circuit is shown
in Figure 17. To check its operation the
following measurements should be made with
the dynamic analyzer.

1st.—As in A.V.C. voltage measurements
connect the D.C. vacuum-tube voltmeter in
the dvnamic analyzer to the A.F.C. control
voltage buss in A of Figure 17,

2nd.—Connect the R.F. probe to points
B or C of Fig. 17 and with the aid of
the wavemeter determine the frequency of
the oscillator when the receiver is manually
tuned to the signal frequency of the signal
generator output.

Then as the receiver is detuned slightly
from the signal in both directions there
should be a shift in the amplitude and
polarity of the D.C. control voltage on the
control tube. This shift in control voltage
should automatically return the oscillator
frequency to the same frequency as meas-
ured on the wavemeter in the 2nd operation
above.

In testing tuning indicator circuits, set
the dynamic analyzer in position for signal
tracing and check points A, B and C as
shown in Fig. 18. A should indicate the
presence of the modulated signal, B the
rectified envelope and C should indicate an
approximately straight line on the ’scope.
Condenser Cl1 should tend to prevent the
audio variations; the resultant D.C. volt-
age at Point C may be checked in the
same manner as the A.V.C. voltage. This
D.C. voltage is usually applied to the termi-
nals of a tuning indicator tube operating
one of the many tuning indicator meter
devices or it may feed the control-grid of a
cathode-ray tuning type tube as shown at D,
in Fig. 18B.

CHECKING A.F. AMPLIFIERS

In testing audio frequency amplifiers the
dynamic analyzer should be set up for gain
and the same procedure followed as de-
scribed in testing the gainof R.F. and LF.
amplifiers. In this case an audio voltage
should be applied to the input of the am-
plifier (supplied by the detector in radio
receivers when using a modulated R.F.
signal). The operator should: observe the
waveform and amplification at the input
and output of each stage, using the A.F,
probe of the dynamic analyzer.

In this ‘manner the stage in which dis-
tortion starts may readily be determined.
Also if excessive hum is present in the
A.F. system the circuit in which the hum
originates may quickly be determined and
a remedy applied.

1f the circuit of an A.F. stage is oscillat-
ing this will be indicated by a signal which
will be visible on the oscilloscope screen
but which will not decrease when the signal
generator input to the system is decreased.

Figure 19 shows a typical audio .ampli-
fier and the points A to H indicate .the suc-
cessive points at which the amplitude and
waveform should be checked.

VISUAL ALIGNMENT WITH THE 'SCOPE

After the trouble in the receiver has
been located and corrected, most Service-
men find it necessary to realign the I.F.
and R.F. sections and adjust the frequency
of the oscillator for proper tracing. Some-
times the sections are found to he far out
of adjustment, usually caused by the hands
of the owner or “neighborhood genius,” but
more often we find the cause is natural
capacity drift produced by temperature, etc.

The ’scope section of the dynamic analyzer
FEBRUARY,
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imay be used to advantage at this point
since it is the fastest method of accurate
alignment known today. If the receiver is
smalil and does not contain wide band-pass
intermediate frequency transformers, then
peak or adjust the stages for maximum
amplitude. In a receiver of this type it
would be a waste of time to try to sccure
high-fidelity performance and to adjust for s
corresponding selectivity. In receivers de-
signed for high-fidelity reception, more care
should be exercised to see that the stages
are adjusted to the proper band width as
well as maximum amplitude. Usually manu-
facturers supply the alignment curve and
this should be duplicated as closely as
possible.

In general, connect the vertical input of
the 'scope to the output of the 2nd-detector
and apply a frequency-modulated signal to
the input of the amplifier to be aligned.
When adjusting the intermediate frequency
amplifiers connect the signal genecrator to
the input of the 1st-detector and for ad-
justing the R.F. and oscillator make the
connections to the antenna. In any event,
the 'scope must receive a rectified signal to
produce a conventional resenance curve.

We will not attempt to discuss the vari-
ous types of resonance curves as this sub-
ject has been in print many times before.
Full details may be obtained from the in-
struction sheets of any signal generator
which has facilities for visual alignment,

This article har been prepared from data
supplied by conrtesy of Supreme Inatiu-
ments Corp,

Servicemen and other Redio-Craft readers
are requested to send in their suggestions of
topics, not covered in articles published
within the last 12 months, about which they
would like to see discussions in forthcoming
issues of Radio-Craft. These suggestions
may embrace both theory and coenstruction
stories.—Editor

GHIRARDI FLIES TO FINISH
NEW BOOK

Alfred A. Ghirardi, prominent author of
some of radio’s most outstanding text books

rides the airwavs to finish a new one.
Shown here boarding the American Air-
lines Flagship at the new LaGuardia Air-
port for a rush trip to visit service shops
and radio manufacturers in the Buffalo-
Detroit-Chicago area to get last-minute re-
ceiver servicing data for the new 2nd Re-
vised Edition of his RADIO TROUBLE-
SHOOTER’S HANDBOOK which is to be
published next month. A.G.’s & busy man
these days!
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THE NEW MODEL 1240

TUBE TESTER

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

@® Tests all tubes 1.4Lo 117
volts.

® Sockets for all tubes—
_N_o Adapters.

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

* Tests Il tubes, 1.4 to 117 Volts. in-
eluding 4, 5, 6, 7, 7L, octals, loctals.
Rantam JIr., Peanut, single ended, float-
Ing filament, Mereury Vapor Reetifiers,
the new S serles; In faet. cvery tube
designed to date.

* Spare socket Included on front
for any future tubes.

* Tests by the well-established emission
inethod for tube quality directly read
on the GOOD ¢ BAD seale of the meter.

* Jewel proleeted neon.

* Tests shorts and leakares up to 2 .
ohms N all tubes. ot imeg

panel

* Features an attractive

* Works nn 80 o' 125 volts 80 comer ag, "k

{‘;['(;deelo%z«ir(‘]: comes coanletgh\,yi!h instrictions and tabular data Tor every known
ceiving tube. ipping weight 1 . Si ’r £ A

Our Mot B o g 2 pounds. Size 6” x 71" x 103",

L MANIPUL
drive tor perfect vernier control.
APPEARANC

BUY DIRECT FROM THE MANUFACTURER AND SA

* Tests leskages and ghorts In all elements ments In a nhes
ts AGAINST all elements | ot
* Tests individual sections as dlodes entodes, elc., i -purpos b
such as cs, triodes, p . I mnlti-purpose Vit

CIRCUIT: The Modcl 1230 employs an Improved electron coupled oscillator cireult for the R.F. affording positise
protectton agalnst rreaueno' drift and a Hartley oscillstor eircuit for the A.F.
OlA ATION: Large 5%" disl ctched directly on front panel. using & new mechaaleally Perfected

E: The fronL panel 18 otched by a recontly perfectedt brocess which results in a Mfe-lung attractive
finish and the insirument comes housed in & stresmilnecd shielded cabinet.
CURRENT SOUHRCE: The Model 1230 operates on 00 to 150 volis A.C. or D.(". any frequency.

The Model 1230 comes complete with tubes, shielded cables, moulded carryving
handle and instructions. Size 14” x 6” x 11”. Shipping weight 15 pounds. ONLY

¢SERVICING-®

THE NEW MODEL 1230
SIGNAL

GENERATOR
with FIVE STEPS or
SINE-WAVE AUDIO

SPECIFICATIONS

RADIG FREQUENCIES from 100 K.C.
Megacycles In 7 hands by front panel switch
manlpulation. All direct reading and accurate to
within 1% on [.F. and Broadeast bands, 2% on
higher frequenefes. The R.F. Is obtaloable sep-
arately or moduiated by any ohe of the five Audlo
Frequencles, R
AUDIO FREQUENCIES: 5 steps of RINE-WAVE
audic 200, 400. 10¢0. 5000 and 7500 eveles WITH
OUTPUT OF OYER 1 VOLT. Any one of the
ubove freauencles obtalnahle separately for sers-
jelng 1. A.. hard-of-hearing aids. ete.
ATTENUATOR: Late deslgn. full-range atien-
uator used for controlling elther the pure [ F.
or modulated R.F.

10 90

seetion.

$128S

SUPERIOR INSTRUMENTS CO.

136 Liberty St., Dept. S.A.
NEW YORK, N. Y.

8o don't miss it,

MODERNIZE YOUR OLD TESTERS! In the next issue a fellow Serviceman describes how he
modernized his and shows hew you can do likewice with yours. It's an

important article,

RADIO SET TO TEST RADIO SETS
(Continued from page 469)

ADDING V.-T. V.M.

The grid of the tuning indicator can be
run to one side of an additional S.P.D.T.
switch so that it is available for making
A.V.C. measurements, or as an output in-
dicator. Likewise any one of the many
electronic and vacuum-tube meters that
have appeared in this and other publica-
tions may be used in connection with the
gadget. Simply connect to the diode through
a 0.5- or 1-meg. resistor for R.F. indica-
tions; and through a 1-meg. and a 0.05-mf.

194]
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condenser to the plate of the output, tubs
for A.F. indications.

The gadget should be carefully shielded
for best performance. Where powerful 1ocal
stations have to be tolerated, the inputs
may have to be grounded in unused posi-
tions. To go into great detail on the con-
struction would require more space than is
available here, but the author will be glad
to answer correspondence addressed to him
in care of this magazine. (Please enclose
stamped and return-addrvessed envelope.)
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Radio Service Data Sheet

:7 ANTENNA

BLUE 82V,

1AT6
tST-DETECTOR
& OSCILLATOR

Ll
ANTENNA
ADJUSTMENT

= — AW

L
-QA,

ED

INBG
IR

hiry
o

1H56
2ND-DETECTOR.
ISTAF &AV.C.

52v.R

=
v |

RCA VICTOR MODEL BT-42 bATTERY RECEIVER (Chassis No. RC-408A)

4-Tube Superhet.; Battery .Operation; Broadcast Band (Range 540 to 1,720 ke.
“Economy" Blinker; Magnetite-core Transformers; PM Dynamic Speaker; Power Output (max.} 0.25-W. [A converter unit is available
to permit operating this set on 115 V., A.C.)

); Automatic Volume Control; 1.4-V. Low-drain Tubes:

1Q5GT.
OUTPUT MF

ALIGNMENT PROCEDURE

Output Meter Alignment.—If this method
is used, connect the meter across the voice
coil, and turn the receiver volume control
to maximum.

Test-oscillator.—For all alignment opera-
tions, keep the output as low as possible to
avoid A.V.C. action.

Pre-setting Dial.—With the mang con-
denser fully out of mesh, the indicator
should point to the extreme right (high-
freauency) mark on the dial scale.

(unscrewed).

pack is used.

place batteries or tubes or to make any

repairs or changes,

power switeh.

be sure to turn off

Precautionary Lead Dress.—
1. All filament (brown) and “B+" (red)
leads must be dressed away from unshielded

LF. coil.

2. Green grid lead of 1A7G tube to be

twisted around antcnna

capacity coupling.

3. Red and brown battery cable leads to

{blue) lead for

be dressed and held against fromt apron

CAUTION.—When 1cady to install or re- awith tape.
Connect the high Tune Turn
Steps side of test- test-osc. radio set
oscillator to— to— dial to—-
Quiet
1A7G 1st-Det. point at
1 grid cap, in 455 ke. 550 ke,
. series with 0.01-mf. End of
Dial
E Antenna lead 100Kkt 1,500 K
3 (bl.ue) in series 600 ke. 600 ke.
- 4 with 100 mmf, ) 00 ke. 1500 ke.

Adjust the fol-
lowing for max.
peak output—

c8, C9. C10, C11
(1st and 2nd LF.
transformers)

C5 (oscillator)
L1 (antenna)”
C3 (antenna)

*When adjusting Li (antenna), trimmer C8 should be in a minimum capacity position

The "“A” consumption is 0.24-A.; “B", 10 ma. An Eveready No. 748, or equivalent; “A-B*

BLUE | LET +4V ; 400 3
/ MME OHMS5
+1.4v é. - 4 e
U=
X e BLACK-
s TRACER |
S cio)
-
/
¥ BLACK c‘>‘»f|>»?1sT
10 PERMANENT
VELLOW _MEGS. e
Py — o SPEAKER
0.22- = e
MEG -
LR
e 3=
MEGS,
L A i
4 L] .
10 rE e = 1
MEGS. ,I MEG, MEG.
v ESLNE -~ 620
| OHMS
8 —M@WW‘—_L
0.1% w
7 ;)
L
71 2ta = :
of&ns = OSCILLATOR COIL 3 g, = —_ o oue
1 a " MEGS. M 1
ey ~ae0 : R
LF:455KC. 2 3 ) = i a vOLUME
) WHITE BROWN ; - R (R CONTROL
4 2 3 I
BOTTOM VIEW o.1- A g - e e )
OSCILLATOR ANTENNA OF BATTERY oL AL A¥15V  “B- B4°90V.
coiL coiL CABLE PLUG : WHITE BROWN YELLOW RED

Complete schematic diagram of the RCA Yiclor Model BT-42, Battery-operated Superhet., Chassis No. RC-408A.

e | T g AT AN, i
- ok 137 &
@ fan s
455KC, -
e e B
" Cig,
- @' o’
P2adl]
O3CILLATOR
se;!g““',r }:g ‘r,!:‘ antco SO |sv€7:;lfgmﬂ
435KC T ADJUSTMENT £ ASCILLATOR
§% = 1
LHSG 15000} B 7 )
2ND TOR s F a4 1. .
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ke asciitaror :

Locations of main componenis and trimmers.

CA Victor Model BT-42, Table Model, Portable
Battery-operated Superheterodyne Receiver.
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OPERATING NOTES
Teouble in . . .

-+ .« WESTINGHOUSE 272

Intermittent loss of sensitivity. To test, put velume eontro! at
maximum, feed weak signal from generator t0 antenna input and
wiggle 2nd LF. transformer, checking for loose leads or connec-
tions. Also, check trimmers in this unit for any possible irregu-
larity. Probably, replacement will be needed.

<« . WESTINGHGUSE PORTABLE MODEL 675
If dial slips, which is very common, remove djal assembly and
take off the cable where it winds around the shaft on which the dial
knob fits. The trouble is not enough friction between cable and
shaft, so with a file roughen-up the shaft slightly, then powder
with resin obtainable from the hardware store. This will result
in a better operating dial. Do not, if you will save time, try to use
any cable thicker than the one which comes as original equipment.
WILLARD MOODY;
New York, N. Y.

-« .. RCA 46X3 [Chassis 4598B)

In servicing an RCA model 46X3, chassis No. 459B, I was misled
into thinking that the heaters in all the tubes were not open
because the pilot light was illuminated. In this set the ballast tube
(or plug-in resistor) has the sole function of dropping the voltage
for the dial lamp, and when it is functioning the dial lamp lights
though all the tube heaters are burned-out. Aside from being con-
fusing to the Serviceman, this circuit is objectionable in that it
uses as much electricity for the pilot lamp as for the heaters of all
the tubes and defeats the purpose of the low-current tubes, which
was to decrease the amount of heat dissipated in the radio set.
This almost doubles the cost of operating the set. If the ballast
tube should burn out I would rewire the pilot lamp to the heater
tap on the 35Z25GT, which is not used on the original set-up.

RoBerRT F, WALLACE, Ph.D,,
Instructor in Radio Repairing,
Columbus, O.

. ... PHILCO &0

Bad hum which stops when volume control is retarded—is due
to open 0.05-mf. condenser. This is the one with green lead from
the condenser block to the plate padding condenser of the GAT.
Replace with 600-volt unit.

. « « PHILCO 59 )

Over-all oscillation in this model is often due to open bypass
from “~B" to chassis. This is a 0.015-mf. condenser, part of a dual,
located next to the wire-wound resistor in the corner.

When oscillator frequency shifts, detuning the signal, replace
the bypass condenser on the screen-grid of the det.-os¢. with a
0.1-mf., 600-volt, This condenser is located in back of the type 42
tube, and is the bottom terminal, on the second one from the side.

« ... GENERAL ELECTRIC AB2

Trouble—primary of push-pull transformer open. When set is
wanted without waiting for replacement, capacity-couple the 6Ch
to the control-grid of one of the 6F6s. Use 0.1-mf., 600-volt con-
denser. Wire two 50,000-ohm resistors in series and bypass the
common lead to ground with at least 0.25-mf., §00-volt. One resis-
tor connects to the plate of the 6C5, the other connects to the posi-
tive terminal near the front of the set. Tests on V.-T.-Vm. show
nearly perfect phase inversion, although the voltage on the 2nd
grid is not quite as high.

This same arrangement will work on practically any push-pull
transformer with a burned-out primary.

.+ .. PHILCO (GENERAL HINT)

All Phileo’s using a type 75 det.-1st A.F., biased by resistor, and
using bakelite-encased condensers.

Where distortion is present at any setting of the volume con-
trol, check the plate bypass of the 75. This is connected between
the 2 resistors in the plate circuit, and is part of a dual unit. A
leaky condenser drops the voltage on the plate to a point where
the plate current is practically cut-off, due to the bias,

(The contributor of these Notes failed to submit his name and
address.)

. ... PHILCO 800
Inoperative or rattling sounds, caused by an open or short-
eircuited buffer condenser, often causes continued arcing of the
vibrator points. Replace with a new unit. Another source of
trou.ble is loose rivets; check these carefully and if impossible to
re-rivet solder same firmly to the chassis.
(Continued on page 479)
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YOU DON'T HAVE TO TALK

whm you buy

RADIO CITY PRODUCTS

super-vé

MODEL 446
AC-DC MULTITESTER

Here nre the specifications of
Model 446—Note the quality
and performance RCP gives
you for #o little money.

* Output meter. 4 ranges on AC voIl
scale

* Equivalent of 25 different jnstru-
ments in single case with batteries

® Convenient selector switch opera.
tlon, attractive panel tase and
multlcolored dial

& Meter sonsitivity | ma. full scale

Bakelite case, 3-Inch square D Ar.
sonval Meter, accurate whthin 224

DC volts 0/5/50/250/500,2500
DC mHMliamperes /110 100 1000
0C ammeter 0/10

AC voltmeter 0,10/100/500/1000

Ohmmeter 0/500/100.000/1 meg.
witl read as low as 0.1 ohm

Four decibel ranges, -8 to

DEALER NET PRICE s9-95

+55

MODEL 702
SIGNAL GENERATOR

+ Up-to-the-minute circuit and
mechanical design
Range 95 Kc. to 100 Me
direct-reading. Continuously
variable
Unmodulated. or modulated
30% at a00 cycles
400 cycle output for ox-
ternal ‘connection
Provides for applying ex
ternal modulagion  for use
with oacilion¢ope
Five-atep calibrated attenu.
ator ratio i1 te 500.000
No dead spots, ripple, or feedback throuqh

DEALER NET pRICE $22.95

FREE 19,1 Catalog No. 12§ deacriber the com lete line of Radio City
P I e b R T POR 1T 04y

RADIO GITY

‘PRODUCTS COMPANY, INC.
88 PARK PLACE e NEW YORK, N. Y.'

line
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COMBINATION

FOR AS LITTLE AS

10¢ A DAY

How casy 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 as 10¢
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 office at home
combination. You assume no obligations by sending the

coupon.

LEARN TYPING FREE

To help you cven further, {ou get free with this
special offer a 32-page hooklet, prepared hy ex-
perts, to teach you quickly how to typewrite hy
the touch method. !‘Vhen you buy a Noiseless

ou get this frce Remington Rand gift that
{ncreascs the pleasure of using your Remington
Noiscless Deluxe Portable. Remember, the touch
typing hook is sent free while this offer holds.

SPECIAL CARRYING CASE

The Remington Decluxe Noiseless Portable is
light in weight, easily carried about. With this
oﬁ’er Remington supplies a sturdy, heautiful
carryipg case which rivals in beauty and utility
the most attractive luggage you can buy.

SPECIFICATIONS

ALL ESSENTIAL FEATURES of large stand-
ard officc machines appear in the Noisecless
Portablc—standard 4-row keyboard; back spacer;
margin stops and margin releasc; 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
arc also extra features like the card writing at-
1achment, black key cards and white lctters,
touch regulator, rubber cushioncd feet. These
make typing on a Remington Decluxe Noiseless
Portable a distinct plcasure. Thousands of fam-
ilics now using the Remington Deluxe Noiseless
Portable know from experience how wonderful
itis!
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WITH ANY

REMINGTON
PORTABLE TYPEWRITER

A beautiful desk in a neuiral blue-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 ($1.0¢
extra) to purchascrs of a Remington Noiseless Portable Type-
writer. The desk is so 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 Noiscless Deluxe Portable
Typewriter, you will have a miniature office at home. Learn the
complete details of 1his offer. Mail the coupon today.

Remington Rand Inc., Dept. 189-2
465 Washington St., Buffalo, N. Y.

Tell me, without obliFation, how to get a Free Trial of a
new Remington Deluxe Noiscless Portable, including
Carrying Case and Free 32-page Typing Instruction Book-
let on terms as low as 10¢ a day. Send Catalogue.
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(Continued from page 477)
. ATWATER KENT 667

Cross-talk, oscillation, or weak reception,
all may be caused by an open or leaky by-
pass condenser or an open-circuit in the
1st-detector cathode  bias resistor. Some-
times it is also necessary to ground-bias the
antenna to remedy cross-talk (this is the
red lead).

.o« ATWATER KENT 447-D OR 7-D

Low volume or oscillation in this model,
may be due to a leaky condenser unit (part
No. C-18). Replace this with a 8-mf., 600-
volt one. Also look for an open-circuit L.F.
transformer unit, T5; if such is found, do
not repair, but replace with a new unit.

. GENERAL ELECTRIC E.105
Distortion in this set was caused by a
leaky coupling condenser to the grid of the
6L6 tube. Use a 600-V. replacement.

Another set of this same model came into
the shop “dead.” We found the 0.01-mf.,
1,000-V. bypass condenser connected from
the 6L6 plate to ground shorted, and re-
placed it with a 1,600-volt buffer condenser.

. ZENITH sD311
If the complaint is “noisy volume control”,
check for an open filter condenser before
replacing the control. An open condenser, or
one partially open, makes the set unstable,
and magnifies any slight noise caused by the
control.

. PHILCO 118

An intermittent drop in volume, accom-
panied by a noticeable reduction of the high-
frequency response, is usually caused by the
tone compensating condenser, which is con-
nected to the volume control slider, inter-

mittently open-circuiting.
THOMAS PREWITT, Plainfield, Ind.

USING THE VECTOR DIAGRAM
IN RADIO

WILLARD MOODY

ECTORS, lines drawn to indicate the direc-

tion and magnitude of an electrical or
mechanical force, are very useful in getting
a-clear picture of what happens when those
forces act together.

In A of Fig. 1, a line is drawn which
shows that a force is acting in a negative

V(XL'XC)1+R

~PARALLEL RESONANCE v
e 3y T——
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or downward direction, while figure B indi-
cates a force acting to the right, along what
is generally the “time axis”; C shows an
upward or positive force, and D shows the
relation existing in the equation for im-
pedance of & coil. Since the line Z has a
length equivalent to the algebraic sum of
the lines X1, R, the relation is the same as
in the equation and the unknown value can
be determined by graphical means as well
as by the mathematical equation.

In Fig. 1, the diagram D could also repre-
sent the effect present in the cathode-ray
tube, where the R vector represents the volt-
age on the horizontal plates and X1 repre-
sents the voltage on the vertical plates.
The net result is the vector sum of the 2
voltages, given by the line Z. As this line
moves (varies in length) a curve is traced-
out on the fluorescent screen of the cathode-
ray tube.

At E in Fig. 1, it is seen that X! or indue-
tive reactance is positive, while in the same
figure Xc¢ is drawn with a downward direc-
tion line to show that it is negative.

In an electric wave, as shown in Fig. 2,
the vector is also used to show voltage in-
tensity and position.

In Fig. 3, the action of the discriminator
transformer in an A.F.C. (or in a Frequency
Modulation detector) circuit is graphically
depicted by the vector diagram. The fre-
quency to which the primary L/C circuit
is tuned is fr. Coils L1 and L2, being of op-
posite phase, cancel-out at resonance. How-
ever, a shiff to above or below resonance
results in one winding receiving more volt-
age than its twin. It is apparent, for in-
stance, that if fr remains constant and £+
increases, the result will be an increase in
E.L1

Figure 4A shows a series cireuit of L, R
and C.

Figure 4B shows a parallel circuit of L
and C, and the way external impedance
across the L/C combination varies off-res-
onance. Changing from maximum at res-
onance, it decreases in value if the circuit
is tuned either below or above center.

Judging from the increasing complications
of modern receiver circuits, and with tele-
vision on the way to outrank all other head-
aches we have known to date, it is probable
that the vector diagram will assume an
ever increasing importance as a valuable aid
in explaining or illustrating circuit phe-
nomena.
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A New A.F.- Dtijt eoztecting, .ﬁ'gna/—ﬂa/ancing, Direet- éoa/z/ec{
F.M. 24-WATT AUDIO AMPLIFIER

¢0R The

FIRST
TIME

IN ANY
RADIO

SUBLIATION

A

NUMBER- of questions have been re-
peatedly asked of the writer since
the initial article deseribing this F.M.
amplifier appeared. Among these were:
“Why is it necessary to extend the
range of the amplifier from 13 to 30,000
cycles?”
“Why is a 24-watt amplifier required
for reproduction of phono or F.M. pro-
grams in an average home?”
Both of these questions are answered in
this article, after the technical description
has been completed.

THE BALANCED FEEDBACK CIRCUIT
The voltage which appears in the bal-
anced 500-ohm winding of the output trans-
former is fed back to the cathode circuit of
the 6SJ7 drivers through a bridged circuit.
This particular feedback circuit can best
be studied by redrawing the original cir-
cuit, which appeared on Page 352 of the
Dec., 1940 issue, as shown in Fig. 1, below.
An analysis of this bridge circuit will
. show that, under nermal conditions, no
voltage wiil appear from cathode to cathode
of the input tubes. The A.C. voltage across

This wide-range amplifier, which was partially deseribed in a pre-
ceding issue, tncorporates a new A.C.-D.C. balancing circuit. It is the
perfect auxiliary for use with Frequency Modulation tuners, as it
passes 18 to 30,000 (=1 db.) cycles, and has & noise level of 75 db.
below rated output. Distortion is only 1% total harmonics at average
working level! Push-pull balanced negative-feedback is incorporated.

A. C. SHANEY

Appearance of the com-
pleted F. M. Amplifier.
This novel amplifier, de-
signed ‘at the sugges-
tion of R. D. Washburne,
employs a basically new
dynamically and stafi-
cally balanced direct-
:ourled output stage, as
welt as an equalized self-
balancing inverter, and
D.C. supply for preampli-
fier and inverter tubes.
All  necessary precau-
tions have been taken in
its design and construc-

tion  to avoid
obsolescence.
L]

rk2 will be equal to 0. 1f the feedback resis-
tors rb, rbl, or the cathode resistors rk, rkl,
or the feedback windings, are unbalanced, a
voltage will be present across k2. As the
input tubes are operating in push-pull, the
voltage which appears across rk2 must be
in-phase with one of the cathodes, and out-
of-phase with the other. It therefore degen-
erates with the cathode circuit with which
it is in-phase, and regenerates with the
circuit with which it is out-of-phase. This
action, in turn, tends to further balance the
voltage across the plates of the driver tubes.
Its overall effect greatly increases the over-
all dynamic stability of the amplifier.

The advantages of running the feedback
loop from the secondary of the output trans-
former back, to the cathodes of the input
tubes are as follows:

(1) By embracing the output transformer,
the feedback loop corrects for frequency
diserimination.

(2) Most effective circuit stability is at-
tained by coupling the balanced output
feedback circuit directly to the push-
pull drivers.

1f the feedback voltages were taken di-

PART II1

rectly from the plates of the cutput tubes,
it is apparent that compensation for dis-
crimination within the output transformer
would not be effected. During the develop-
ment of this unit, a tertiary feedback wind-
ing was checked, and it was found that a
distinct phase shift occurred between the
primary of the transformer and the terti-
ary winding. This latter winding was not
always in-phase with either the secondary
or the primary. Such a condition naturally
results in feedback regeneration at some
frequencies. This confirmed a long-standing
theoryv that tertiary windings are not ideal
for feedback purposes.

By slight adjustments of feedback re-
sistors, they may be coupled directly to any
one of the output taps, so that any varia-
tions in the coefficient of coupling between
the used output terminals and the 500-ohm
line (if these terminals are not used), will
not have any effect upon the desirable ac-
tion of the feedback loop.

THE EQUALIZED SELF-BALANCING

INVERTER _
One of the major problems in deve]oﬁj:ng
an ideal inverter is to be able to obtain

equal voltages (out-of-phase) from each , -

side of the inverter output. Reasonable v'a'ri-
ations in tubes should not produce objec-
tionable unbalance. A basic circuit for a
popular self-balancing inverter is given in
Fig. 6. In this circuit, balancing action is
obtained by including @ common grid-re-
turn resistor (rg2) in the push-pull stage
following the inverter. Balancing action for
variation in the amplification factors of
V1 and V2 is obtained by applying the
differential voltage which appears across
rg2 back to the grid of V2, While this action
is very effective, it does not provide a per-
fect balance when V1 and V2 are reasonably
matched. In fact, normal operation of this
cireuit provides an unbalanced signal at
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the grids of the output tubes. While this
unbalance may not be serious, it neverthe-
less, introduces distortion. To correct this
condition, the equalized self-balancing cir-
cuit, illustrated in Fig. 7, was developed. In
this eircuit, a common plate load resistor
is inserted in series with both plate
loads of V1 and V2. Any unbalance in out-
put voltage appears across 12 and is cou-
pled through condenser eg to the grid of
V2. If this unbalance is opposite in phase
to the signal being impressed upon the grid
of V2 through the dividing network rg and
rgl, then degeneration takes place so as to
decrease the output of V2, which in turn,
equalizes the signals appearing on the grids
of the output stage. On the other hand, if
the residual voltage -appearing across r2,
is in-phase with the voltage being impressed
to the grid of V2 through the dividing net-
work rg and rgl, then, regenerative coupling
takes place, to increase the output of V2.
The great advantage of this equalized self-
balancing inverter over the standard self-
balancing inverter is that 100% balance is
normally attained.

In order to ascertain the relative effec-
tiveness of both circuits, the amplification
factor of V2 was altered. In one case the
output voltage of V2 was normally adjusted
to produce twice that of V1, and in the
other case, it was adjusted to produce one-
half of V1., Both of these adjustments were
made without either balancer in the circuit.
Then both balancers were incorporated, and
the following data tabulated: (In order to
evaluate the effectiveness of the balancing
actions, the percentage of unbalance is given
under various conditions),

Percentage of
Unbalance at

P.P. grids
Condition Self- Equalized
balancing Self-
Inverter balancing
Inverter
Balanced Tubes 10% Perfect
balance
V2 Unbalanced 4509, 20% 22.5%
V2 Unbalanced -50% 9% 11%

It should be noted that while the standard
self-balancing inverter provides a slightly
better (by 2.69%) balancing action under
widely unbalanced tube conditions, the equal-
ized self-balaneing inverter provides for bet-
ter balancing under normal operating condi-
tions. It should be remembered, that the
data indicated, was obtained by unbalancing
V2 50% in either direction. This represents
a far greater change than ever encountered
in actual experienee.

SELECTION OF THE INPUT TUBES

As the input tubes and their associated
circuits determine the residual noise level
within the amplifier, it was decided to care-
fully check all prevailing tubes and stand-
ard circuits in an effort to attain a condi-
tion which would provide the highest gain-
to-noise ratio.
RADIO-CRAFT
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In conducting these tests, a wide variety
of tubes were set up in standardized cir-

. cuits. Both the gain and their noise were

measured under a wide range of operating
conditions, so as to obtain the optimum
gain-to-noise ratio. One of the preliminary
aecceptable ecircuits is given in Fig. 2. Tt
will be noted that the type 1620 triple-grid
amplifier tubes are used. It is not to be con-
strued, however, that these are the only
desirable tubes. As a matter of fact, a
numniber of other types may be used, depend-
ing upon ‘the ultimate application of the
amplifier.

In checking residual noise, it was found
that in many tubes, hum constituted a sub-
stantial portion of noise. By substituting a
storage battery supply, many “hummy”
tubes had their overall noise reduced from
8% to 10 db. It was therefore decided that
a D.C. supply would be incorporated within
the amplifier to heat the preamplifier and
inverter tubes.

THE D.C. HEATER SUPPLY

By connecting the 1620s in parallel, and
then in series with the 6N7s, a 12-volt 600
ma. supply was required. Work done in our
laboratory about 2 years ago, utilizing a
type 83 to deliver 1A. at 24 V. proved the
advisability of building an “A” supply
around this tube. Our lab records had shown
1,000 hours’ test without anv measurable
decrease in emission. The “A” supply recti-
fier system was therefore built around this
type of tube circuit, which is illustrated in
Fig. 3.

The writer feels that many readers will
think that the 83 would be considerably
over-worked in this circuit, in view of the
fact that its published D.C. output current
rating is 225 ma., maximum, Its peak plate
current, however, it will be noted, is 675
milliamperes, maximum. This rating, though,
is applicable to a 450-volt condition. Tt ap-
pears from empirical data, that when low-
er voltages are applied to the plates of the
83, such as 30 or 35 volts, a much higher
current can be drawn, and still obtain rea-
sonable life from the tube. A number of
photacell exciter lamp supplies, incorporat-
ing four 83s and delivering 10 volts at 4
amperes, have proven the dependability of
this type of circuit. For sceptical readers
however, the amplifier can easily be rede-
signed to accommodate standard tungar
bulbs in place of the 83 rectifier.

It will be noted that a pair of R.F. chokes
and bypass condensers are employed in the
filter circuit to avoid any disturbances from
interfering with A.M. tuners, should they be
used with this amplifier.

PLATE AND BIAS SUPPLIES

A study of the original power supply cir-
cuit will indicate that 2 rectifiers are em-
ployed in a tandem power supply circuit. A
5U4G supplies plate voltage to the drivers,
preamplifiers, and inverter tubes, while a
5V4G supplies plate voltage to the power

1941 . '
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output stage. As a 5V4G is a slow-heating
rectifier, plate voltage cannot be applied be-
fore the full bias appears at the control-
grid of the output stage.

Thus by carefully designing the power
transformer and its associated filter ‘this
circuit affords increased life of power ‘Qut-
put tubes as compared to circuits employ-
ing 2 rapid-heating or 2 slow-heating bias
and plate supply rectifiers.

THE BALANCED QUTPUT CIRCUIT

Although the original eircuit showed a
balanced output transformer equipped with
4/8/500-0hm taps, this transformér can be
supplied with any variation of impedances.
It -has been standardized, 'however, with
4/8/16/500-chm windings. The-balanced 1ia-
ture of the transformer provides a wide va-
riety of impedances, which are obtained
either by balanced or unbalanced loading,
A balanced loading circuit is illustrated in
Fig. 4. Figure 5 shows the unbalanced out-
put terminals available, ranging from 0.175-
ohm to 166 ohms. It will be noted that a total
of 16 impedance combinations are available,
ranging from 0.175-ohm to 500 ohms.

Although the transformer may be loaded
in an unbalanced fashion, true balanced
feedback and push-pull action throughout
the driver and power output stage still takes
place. An analysis of the unbalanced load-
ing circuit diagram, will clarify this point.
Regardless of where the load is applied, the
voltage from either términal of the 500-ohm
line to ground, would be identical. If any
variation does exist, it would be caused by
a difference in the coefficient of coupling
from the loading portion of the secondary
to the 500-ohm terminal on the same side,
It is a relatively simple matter, however, to
over-design the output transformer so as
to provide a unity coefficient factor under
any conditions of normal unbalanced load-
ing.

POWER OUTPUT RATING OF THE

AMPLIFIER

In rating the power output of an ampli-
fier used for F.M. applications, the reader
should dis-associate himself from conven-
tional P.A. amplifier ratings, as unfair eval-
uation will take place, if this factor is not
taken into consideration.

Ordinarily, a P.A. amplifier can safely be
rated up to 5% or 7%. In most P.A. appli-
cations, this amount of distortion would
not be readily detected. In F.M. work, how-
ever, it is imperative that the amplifier be
operated at not more than a total of 1%
distortion. This precaution must be taken,
as originally outlined, to prevent the am-
plifier from becoming the bottle-neck of
distortion in the entire F.M. transmission-
reception chain.

Although the amplifier delivers a maxi-
nium output of 30 watts, it has been rated
at 24 watts for 1% total harmonics. It is
intended, however, to be normally operated
at an output level of 12 watts which pro-
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vides less than % of 19 total distortion.
These unusually low fatings are advocated
so as to virtually eliminate distortion con-
siderations from the amplifier. Tt should be
borne in mind, however, that if the unit
is operated at an average level of 3 watts to
produce unmeasurable harmonics, transient
increases of level of 9 db. will bring the
power output up to 24 watts with its in-
tended 1% of total harmonics. Many so-
called de-luxe F.M. radio receivers employ
relatively low" power output stages to ef-
fect appreciable economies, particularly
when large quantities of receivers are in-
volved.

WIDE-RANGE RESPONSE

The development of an amplifier having a
response of from I8 to 80,000 cycles = 1 db.,
obviously increases its overall cost, and
sometimes raises the question, “Why should
I buy an amplifier with such a wide-range
reaponse, when F.M. broadeasts only runm
from 50 to 15,000 eycles? Furthermore, the
average human being can not hear. 30,060
cyeles.”

To answer this question intelligently, we
must first acknowledge the fact that the
latest findings amongst young listeners
with acute hearing clearly indicate that 30,-
000 cycles CAN be perceived! Furthermore,
fundamentals and sub-fundamentals, should
be reproduced, in order to avoid destruction
of original tone qualities. This can easily
be proven by a difference in quality of re:
sponse of bass drums or organ programs
when fundamentals are cut off. In view of
the fact that the response fange of am-
plifiers has been continually increasing
the writer believes that it is only a ques-
tion of time before the ultimate amplifier
will extend out to the outermeost limits of

human hearing, and, if this can be accom-
plished now, why shouldn’t the amplifier be
removed as a restricting link in the chain of
reproduction ?

We note that in the past, loudspeaker
manufacturers have consoled themselves for
restricted response by contending that no
“program or amplifier can reproduce more
than 5,000 cycles.” Record manufacturers
complained that no phono pickup could re-
produce more than 6,000 cycles, and pick-
up manufacturers contended that no ampli-
fier passed more than 8,000 cycles, This vi-
cious circle naturally hindered projected im-
provenients in any one branch,

These illogical assumptions really have
no place in modern communication equip-
ment. If F.M. stations are forced by the
F.C.C. to provide 50 to 15,000 cycles, the
writer believes it is only a question of time
before this spectrum will be balanced* and
some of the better stations will eventually
extend this range to the very outer limits
of human hearing.

In providfng this extremely wide range
within the present -amplifier, any possibili-
ty of early obsolescence is completely elimi-
nated, for further extension of the range
is obviously unnecessary, unless the human
race during the process of evolution will
acquire an extended hearing range.

CONCLUSION

The writer wishes to caution readers not
to compare this amplifier with conventional
public address units, by checking power out-
put, distortion, hum, or tube components,
as a number of essential features have been
included in its design, which are highly

“Balanced Audlo
1040, Page 164.

* See Speetrums, '

Radio.Craft,
September, °

desirable, in order to attain the full bene-
fits from F.M. broadcasting.

Because of its technical excellence, it can
of course, be used in any other application
requiring the ultimate in design and per-
formance.

Due to numerous requests by Radio-Craft
readers, many of whom either telephoned or
called in person, we present the following
additional information on the currents and
voltages at the outputs of the high-voltage
and bias supplies of the F.M." Audio Ampli-
fier described here and in the preceding De-
cember and January issues. Refer to ‘the
diagram of the complete basic amplifier in
the December issue, pg. 362, The normal
D.C. out of the 5V4G’s filter system (high-
voltage supply) is 160 ma, at 590 V. (to
ground). Normal D.C. out of the 5U4G's
filter system -(bias supply) is 22 ma. at
185 V. (to ground).
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NEWS SHORTS

Add new radio slang: “lavalier’ micros
phone, WOR’s terminology for the around-
the-neck mikes that sports broadcasters use
at games, races, etc, Here's another: “cough
button”, another bit of coinage by ever-in-
genious WOR-men, and referring to the
off-on pushbutton mnow available in the
studios to permit cutting off the mike dur-
ing spasmodic expulsions of breath.

If a stock troupe plays in your city Al
Jolson’s “Hold on to Your Hats”, currently
showing in New York City, you may see
the same 4 scenes in a radio station as are
now being used. They’re a close copy of
set-ups at WMCA.
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Circuit Features of the Latest

ULTRA-H.F. "DX" F.M.-A.M. RECEIVER

Here described is a receiver, recently placed on the market, of wide technical

interest to many because of its unusual variety of unique features, outstand-

ing among which are an wltra-highfrequency tuning range extending from

27 to 145 megacycles, and the ability to tune-in both F.M. and A.M. signals.

A panel meter, affords “S” indications on A.M. signels, and exact carrier-
center adjustments on F.M. programs.

S. GORDON TAYLOR

»

The Hallicrafters S.27
meets the requirements
of all services—broad-
cast, ham, experimental
and commercial.

for instance, the sensitivity and selec-

tivity required by the ham in his u.-h.f.

“DX” pursuits, with the broad-band,
high-fidelity requirements for F.M. broad-
cast reception; the sturdiness and flexibility
of operation called for in commercial serv-
ices, with the wide tuning range needed by
the experimenter whose desire it is to cover
all types of services throughout the u.-h.f.
ranges now in use or proposed for the near
future. And in this combination it contrib-
utes the best features of each to others.

THE radio set here illustrated combines,

R.F. FEATURES

In general design this 8-27 is a communi-
cations-type receiver designed for exception-
al flexibility in operation. In all it employs
15 tubes in the circuit shown in Fig. 1.

In switching from A.M. to F.M. reception
it substitutes limiter and discriminator
stages for the AM. detector, and an extra
(sharply tuned) LF. stage, with the result
that for either type of reception a total of
18 tubes is enmployed.

The R.F. end will be recognized at once as
unique in the field of wide-range u.-h.f. de-
sign in that (a) it includes a tuned pre-
selector stage on all ranges, (b) utilizes
“acorn” tubes in all u.-h.f. circuits, and (c)
incorporates a new oscillator-coupling meth-
od. The overall result is a most unusual coni-
bination of sensitivity and low noise level.
Actual measurements show the average gain,
from antenna input terminals to the grid
of the mixer. to be 96 for the 27-47 me.
range, 30 for the 46-82 me. range, and 9 for

RADIO-CRAFT
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the 81-145 nc. range; equally impressive the
maintenance of average conversion gain of
8, s0 uniform throughout the entire tuning
range that its minimum is 7.4 and its maxi-
mum 9.7,

The selection and layout of circuit. com-

ponents contribute to this cfficiency. Band-
switching is employed, but in spite of this,
all important leads (and every lead is im-
portant at these frequencies!) are kept ex-
tremely short. This is accomplished by
mounting all coils directly on the switch, the
tubes with their plate and grid- terminals
right at the related circuits, and the 3-gang
tuning condenser so close to the switch as-
sembly that the interconnecting leads are
only about Y%-in. long. Bypass condenser
leads are held to a length of approx. %-in.

One of the accompanying photos shows
this R.F. section with its shield-cover re-
moved. Not only is this section completely
isolated from the balance of the receiver
by its separate sub-chassis and shield cover,
but the antenna, R.F. and mixer circuits are
in turn isolated from one another by shield
partitions. The R.F. and mixer tubes are
mounted through individual partitions and
in this way the shielding between their in-
put and output terminals so vital to maxi-
nwum stable gain s obtained.

To maintain uniform voltage on these
tubes a2 VR-150 voltage regulator tube is
employed. Plate voltages of only 150 are
used, to insure long life for the “acorn”
tubes, some of which prove relatively short-
lived when operated at their rated value of
250 volts.
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Careful R.F. alignment is important but
somewhat less critical at these tltra-high
frequencies than in lower-frequency cir-
cuits. There is one marked difference en-
countered here, however, in that it is im-
practical to attempt fixed alignment of the
antenna circuit because of the influence of
the antenna by reflection. For this reason
the antenna trimmer control is brought out
to the front panel and constitutes an inci-
dental tuning control.

Oscillator coupling represents one of the
most difficult problems in u.-h.f. receiver de-
sign. All conventional coupling systems seem
to result in limiting the oscillator tuning
range, inadequate input to the mixer, or
non-uniform conversion gain and even com-
plete failure of the oscillater in certain por-
tions of the desired range. The method em-
ployed in the $-27, which is believed to rep-
resent an exclusive development, overcomes
these troubles beautifully. This method con-
sists of closely coupling a pick-up coil to
the oscillator grid coil and feeding its out-
put through a small condenser to the
cathode of the mixer. The pick-up coils vary
in size from % to 2 turns and result in an
impressed voltage of from 1 to 8 volts be-
tween the mixer cathode and ground.

I.F. FEATURES

The intermediate amplifier is tuned to 5.25
me. This relatively high frequeney avoids
the narrow frequency-pass characteristics
of low-frequency L.F. stages and, with ex-
pansion, provides the band-width necessary
to accommodate the wide swing of F.M.
signals. The actual band width in the éx-
panded position (F.M.) at the grid of the
limiter is 218 ke. at 2X down. For A.M.
reception an additional sharply-tuned I.F.
stage is cut in, providing selectivity of 13
ke. at 2X down; 36 ke. at 10X down; 80 ke.
at 100X down; and 123 ke. at 1,000X down.
This is with the selectivity control in the
SHARP position. In the BROAD position
these values becomes 58, 130, 254 and 348
respectively.

Two expanding-type LF. stages are in
the circuit at all times. With the F.M.-A.M.
switch in the F.M. position the limiter stage
provides additional LF. gain for extremely
weak signals, but full limiter action on all
inputs above 5 microvolts. The tube used
here is an 1852 in order to provide high out-
put in spite of the relatively low primary
load imposed by the coupling transformer.

The curve of Fig. 2 shows the almost per-
fect linearity of diseriminator action over
a range considerably exceeding the carrier-
swing utilized in present F.M.. broadcast
transmitters. The careful design of the cou-
pling factor in the discriminator transform-
er accounts for the wide range, while
linearity is obtained through critical selec-
tion of the load resistor value across the
primary of this transformer.

In the A.M. position the input to the radio
svstem is switched to the channel which
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Schematic diagram of the 5:27 receiver. All values of circuit components are Iisie& at the end of the article.

includes the sharply-tuned 6SK7 L.F. stage
and the 2nd-detector - noise limiter diode.
The output of the 2nd L.F. stage is still ap-
plied to both the F.M. and A.M. channel in-
puts, but only the output of the A.M. chan-
nel is utilized.

Automatic Noise Limiter—In passing it
may be well to mention that the automatic
noise limiter circuit employed in the A.M.
channel is an extremely important factor
in improving A.M. reception on the ultra-
high frequencies, where ignition and simi-
lar types of noise are particularly trouble-
some.

The circuit employed is a common one
but it is an inherent characteristic of this
type that its effectiveness increases more or
less in inverse proportion to the selectivity
of the 1.F. amplifier. Because of the relative-
ly broader selectivity characteristic of a
high-frequency L.F. system far greater noise
reduction is obtained than would be the case
were the I.LF. amplifier of the conventional,
highly-selective, 465-ke. type.

A.F. FEATURES

The audio system employs self-balancing
phase inversion and is designed for high-
quality reproduction. Its frequency response
is flat within 3 db. from 20 to 10,000 cycles.
Provision is made, however, for altering the
over-all response of the receiver to meet the
requirements for different types of recep-
tion.

By means of a 4-position tone control
switch various degrees of H.F. attenuation
or actual bass boost” are obtainable. This
bass-boost is illustrated in the curves of
Fig. 3 which show the normal amplifier re-
sponse, and that obtained with the tone
control in the BASS-BOOST position to
compensate for a deficiency in the bass re-
sponse of the speaker system employed, or
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to provide the accentuation on bass which
many listeners prefer. This boost is accom-
plished in the circuit which includes a 1/10-
mf. condenser and 10,000-chm resistor in
series with the B500-ohm output winding,
providing degeneration at all but the ex-
treme low frequencies. When the capacity is
shorted out by the tone control switch this
degeneration becomes effective at these low
frequencies also, eliminating the bass boost.

Another feature of the excellent frequen-
¢y response is the reduction of the emphasis
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on the higher frequencies inherent in F.M.
transmission. This is accomplished by a re-
sistance - capacity combination in the dis-
criminator load circuit where it is switched
out automatically when the receiver is
switched to the A.M. position.

F.M.-AM. Pancl Meter—A meter includ-
cd on the front panel serves as an “S” me-
ter for A.M. reception but as a carrier-cen-
tering tuning meter for F.M. reception. In
this latter service the meter’s zero position
is part-way up its scale. As the receiver is
tuned through an F.M. carrier, the needle
will first deflect in one direction, return to
zero and then deflect in the opposite direc-
tion. The zero position between the 2 deflec-
tion represents the precise carrier center
where reproduction quality and static reduc-
tion will be maximum.

PANEL CONTROLS

Front-panel controls provide for the re-
quirements of various types of entertain-
ment and communications services and in-
clude: band-switch, tuning control (100-to-1
ratio), R.F. gain control, A.F. gain control,
{.F. selectivity (expander) switch, F.M.-
A.M. switch, A.V.C. off switch for C.W. re-
ception, beat-frequency oscillator switch,
B.F.0. pitch control, noise-limiter switch,
tone control switch, send - receive standby
switch, headphone jack, antenna trimmer
control, and “S” meter zero adjustment.

The rear apron of the chassis provides
doublet and standard antenna connections,
500- and 5,000-chm output terminals, plug
connections for an external relay or switch
for standby control, and a receptacle into
which external battery or vibrator supplies
may be plugged for mobile or other battery
operation. For normal line operation a dum-
my plug inserted in this receptacle connects
the receiver circuits to the internal power
supply.
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F.M, "DX"

The special emphasis placed on R.F. sensi- 1 7
tivity in the design of this set may be HAVING A SWELL TIME, WRITES
considered superfluous by some. But it must ABNER B LE 7 iy
be remembered that for some time to come 'w w
F.M. broadcasting will be largely limited to UG y ISH YOU ERE HERE
the vicinity of metropolitan centers. Those B . - )
who live beyond the limits of the relatively | Abner e e e ANaGE SR  fineora dree i
i - "y - a carload—n rain-
limited metropolitan area coverage will in | o tisements for Sprague load—two trainloads—three
many cases need receivers of unusual sensi- | Condensers. trainloads—"
tivity if they are to be able to enjoy the Nobody could juggle ad- “I know that, boss,” wailed
advantages of this type of broadeasting. |jectives more gracefully Abner. “But you ean't PROVE
The incorporation of high R.F. gain serves |than Abner and, when it thosqfn;lmgél in 'prlnt,_l;llo mntil-
the dual purpose of improving both sensi- |came to slapping on the :ﬁ.rd lwrme;.s 'e]r?n ii;mti::::e pr:l;l:r,
tivity and the signal-to-noise ratio and sgpe_x;ltitdw}t:s, even tA}i""e’t' another manufacturer might
will therefore provide for the more remote |2CMILLEC Ne was just abou CLAIM that his condensers are
listener enjoyabl tion of F.M. broad- | OPS in his profession. But as good as Atoms.”

Slener enjoyabie reception o M. broad- | Ahner ran into .a snag one The president did not reply.
casting which would otherwise not be avail- day, and here is how it Grasping pad and pencil,_he
able to him. This is not to say, of course, | happened: E“dde‘;'y be“"A"b L) “”:)‘:‘i I';)“"
that even a receiver such as the one under “Look, boss,” he wailed ;:]‘)e ot e i e
discussion here will enable ¢veryone to have |to the president of the ad- no other sound save the fever-
this advantage, but it will hold true for |vertising Jesney for W}:"lclh ish scraping of the boss' gold

: : e worked. m 1n a hell- pencil.
ll)!:!ar(lg‘ldWho'hvf o f(')r 5T R uva fix. There’s nothing nore to say about “Eureka l", shouted lh? president finally. “I've

y nompsl areas ofycoverages Sprague Atom midget dry clectrolytic con- Sl Al B I say in our next ad.

= densers.” i , :

Additional notes: The I.F. is 525 mc.. in the 5 ' el . “‘We're glad most condensers are
diagram the shorfin% plug {shown at lower-left} Ris vt‘;}l?lt_‘ soro}?;'eg ;he bp;e:}ztie::,e'ﬁng?fhﬁg bought on the basis of hard-boiled cungi-
must be in socket P for A.C. operation. Meerschaum uf)on:g blc a fool, Bugle! neering tests rather than mere advertis-

Why, Atoms build up quicker Th'ey stfm('l ing claims. When quality is allowed to
VALUES OF CIRCUIT COMPONENTS higher surges. Their (llow leakage] avaids apeak for itsclf, there cansbc no mtstakztng
RESISTORS overheating. They’re smaller, and they've :i’ah“" it says. That's why Spragues are to-
”» y specified by leading wusers throughout
No. OHMS WATTS got more guts than— the world.”

! 250 ] I know all that,” mourned Abner. “Smcndi& copy, boss—and it's all .true,” said
2. 1,600 1/3 “But every cheap condenser makes just Abner, breathing a deep sigh of relief.

3 |:J-gg% ||{3 about the same claims—whether they can “Splendid nothing " snorted the president.
5 2'000 l//§ live up to ’em or not. They may not be as “It's perfect. What's more, you're fired, Bugle.
b 1,000 173 good as Atoms in a radio set, but they In the future, I'll write the Sprague ads
7 100,000 173 look just as good in an ad. I don’t know myself.

g l,oog :ﬁ W}E."}It to do.” i i SPRAGUE PRODUCTS COMPANY
10 100,000 173 | dent's bellow shonk the ol paintinz of he B o o
1] 10,000 R. F. Gain Control 0 P A P.S.—When last henrd from, Abner Bugle
12 35 73 50th million Sprague TC Tubular hanging had became # beachcomber in Tahiti. ~Having n
13 120 173 on the wall. “And you say you're an ad- swell iime—wish you were heres” is. what) ha
14 40,000 1/3 vertising expert! Of course Atoms are wrote on a Post ecard and added: “'It's a great
:2 303 I'ﬁ better, They’re unconditionally guaranteed. life. Beats advertising to a frazzle.”

17 100,000 1/3
8 100,000 1/3 =
q woge 3 NO.  CAPACITY  VOLTAGE TYPE
21 1,000 1/3 b .002 mid Mica
z 300 173 7 10. mmf Ceramicon 68 PAGES
3 8 1/3 8 0. mmf Ceramicon
24 500,000 t/3 9 300 mmf ica
25 300 1/3 10 300 mmf Mica
26 5,000 1/3 1] .0l mid 00 Paper
27 1,000 1/3 12 001 mid Mica
28 7.500 10 Wire Wound |13 02 mid 400 Paper
2 2,000 1/3 4 02 mid 400 Paper
30 20,000 U 15 01 mid 600 Paper
3) 50,000 /3 b 00 mid Mica
872 1,000,000 1/3 17 02 mid 400 Paper
3 100,000 1/3 1] 02 mid 400 Paper
34 250,000 173 1? 01 mid 800 Paper
35 500,000 1/3 20 50 mmf Mics
2 252.000 1/3 g% .0% mfg 483 l;aper
15,000 173 02 mi 4 aper
38 50,000 173 23 Ol mid 600 Paper mieney <imakers
39 250,000 1/3 24 S50 mmf Mica profitable  tested
40 100,000 1/3 5 05 mid 400 Paper matl order plans,
4|2 588% I//g %b 580 mm: m_ica ec;:{l;ienélall :nlxls:ncxs
4 X ] 7 100 mm ica s . do
P 500000 Audio Gain Control |28 500 mmf VI | B e | Jyactical tested formu
4 250,000 173 29 25 mmi Mica GUARANTEE! sehemes—actual experiences
45 250,000 1/3 30 002 mid Mica ) of men who have started on
:; g% I/!g glz gg{) mmz_ Mica a shoestring—wlIth less than $10 canital.
) 1/ mm Mica Buyers of This Book Tell Us—
48 120 1/3 33 05 mid 400 Paper “ . Y
49 250,000 i3 3 30 mid b Electrolytic || ieasi n dmari o e e e G R o Ao gt
i o | T S8 2 Elocieolytic 1N =g Trthaeves fmd dtolagvmtzn Sianolicn
1 1 6 05 4 ape 1 ™ oat iave yel to Kee -
52 250 u//, 37 05 mid 200 Bager 1B I i e e eosi Srie, viate) yi &)W g
53 10,000 1/3 18 20 mid Electrolytic “CASH IN'‘ contalns anly tested |deas coverlug cvery
[ 4.000 11/, 39 002 mid Mica type of fyll—or slmrf-(lmf: enterprise-=it's a '‘master-
5§ 5000 A 40 05 mid 400 Paper plece’” in buslness ventures.
56 £00,000 1/3 41 05 mid 400 Paper VER DK (CONTAINS WO ADMERTISING
57 35 1/3 Wire Wound | 42 10. mid 350 Electrolytic || S'YSN FRESTO YOU 45 A SAMPLE To INDUCE
58 1,500 S. me*engF"; 43 ?8 m:g 338 E:ec:ro:yzic Sand 3¢ U, S. stamp to pay for mailing charges
jus 4 ectrolytic
59 3,200 10 Wire Wound | 45 300 mmi Mica NATIONAL PLANS INSTITUTE
:? gg% II}/; 4(; ggg mm: mica 246-R FIfth Ave., N.Y.C.
| 4 mm 1ca
62 300 173 48 0l mid 500 Paper
63 5,000 1/3 49 01 mid 400 Paper Y
61 20000 173 50 0l mid £00 Paper 1§l 1m 3
/ 51 01 mid 500 Paper ;
52 002 mid Mica pr—— ] beaL pimEeT o | s
53 100 mmf Mica —— FacToRy pricEs — [f
CONDENSERS % 200 mm P [f;::.:ﬁ : M e 69 models io [id
NO.  CapaCITY NOTES TYPE g5 300 mm{ Mica | e U 3508

) 40 mmf Per Section | 50 mmf Ccramicon %0#’ S 9? D Foreien Band cotelf s
2 15 mmf Ant. Trimmer Air | 57 001 mid Mica | 1f lg 'u.ir o-aoﬂ“Shanfﬂ';":alﬁ
3 S mmf 3 Ceramicons | 58 450 mmf pad AR CUADRTEL AP Cints. Free 1841 Bar
4 002 mid Mica |59 2 mmi Twisted Pair [YEAR GUARAITEE s FREE
5 300 mmf Mica | 60 25 mmf B. O. Pitch Control Air | CoLpenToNE RADIO Ca, Dons scounts, Mall postcard.
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SOUND ENGINEERING

Free ﬁeﬂ'gn and -ﬁc[m’do’cy Service
For Radio- étaét Subscribers

Conducted by A. C. SHANEY

This department is being conducted for the benefit of Rapio-CRAFT subscribers. All

design, engineering, or theoretical questions

relative to P.A. installations, sound cquip-

ment, audio amplificr design, etc., will be answered in this section. (Note: when questions

refer to circuit diagrams published in past

igsues of technical literaturs, the original,

or a copy of the cirenit should be supplied in erder to facilitate reply.)

No.

SOUND-ON-FILM AMPLIFIER
The Question . . .

I have been a Redio-Craft subseriber for
a numoer of years in Manila. Your depart-
mgn't, Sound Engineering, is very interest-
ing and I would like to submit a problem
of ‘my own.

1 would like to construct an amplifier
for: “talkies’’ with 2 inputs, one eaech for

* phonograph and photocell with variable re-
sistance (voltage divider), for the supply
of.2 .photocells, using the following -tubes:
6F6 for voltage amplifier, 6N7 for driver or
inverter, push-pull 6L6 for power, and 5Z3
rectifier.

Blease favor me with a diagram, or you
may- publish it through Radio-Craft, using
the above tubes; umlso show resistance and
capacity values and voltages for high volt-
ages. If possible, the amplifier should be
capable of handling an undistorted power
output of 30 watts.

EsTtanisLa0 S. FERNANDEZ,
Tondo, Manila, Philippines.

The Answer . ..
A circuit diagram of the type you re-

14

guire, is illustrated in Fig. 1. You will note
that individual Photocell voitage adjust-
ments are provided, so that the output
level of both photocells may be matched.

. Both high-frequency and low-frequency at-

tenuators are employed between the 2nd
6SF5 and the 6N7 inverter. This will enable
you to adjust the response of the amplifier
to suit local conditions.

With careful design, the amplifier will
deliver approximately 24 watts at 2%. If
more power is desired, it will be necessary
to use either fixed bias or add another pair
of push-pull 6L6Gs in parallel with the
original output stage. If oscillation oeccurs
under this latter condition, independent
series-grid resistors or plate chokes should
be used. This auxiliary circuit is indicated
in Fig. 2.

The output transformer should have a
6,600-ohm plate-to-plate primary impedance.
The use of a multi-tapped secondary is op-
tional. The high-voltage secondary of the
power transformer should be capable of
delivering 260 milliamperes at 400 volts
from each side of center-tap under full
load conditions. If four 6L6s are used in the

power output stage, the output transformer
should have an effective plate-to-plate im-
pedance of 3,300 ohms. The power trans-
former should be capable of delivering ap-
proximately 350 ma.

"HASH”” AND HUM
The Question . . .

I have built and installed a 6-station in-
tercommunication system connecting 6
places of business together. This system
operates perfectly with one exception and
that is interference from a neon sign that
is on the front of one of the buildings, and
to which it is necessary to go pretty close
(20 ft.). Now I constructed this system to
operate on low-impedance lines, talking di-

.rect from voice coil to line, and thought

that .I would not get much interference by
so doing (and don’t get any, except this
high-tension buzz). Other neon signs do not
scem to bother very much, although a little
interference comes from others. This is not
flasher interference, but high-voltage buzz.
I have grounded the transformers on the
sign, checked all insulators for leaks, etc.,
and have moved the lines at least 20 feet
away, and still get the noise.

In moving them away, I incidentally placed
them within 2 feet of another neon sign and
got very little interference. So this offend-
ing sign is really putting out 8 hot signal.
I have tried to get the sign company to

= SOUND-ON-FILM AMPLIFIER CIRCUIT FOR
2 PHOTOCELL AND SINGLE PHOND INPUTS -

TO LouD-
SPEARER

6L6 G P.F.C.) 6LEO ~ S INPUT TRANS.
\ T ! e “E
F1G.4A] T
outPyYT S — IR =
(r TRANS. REMOTE MIKE = THIS5 LINE SHOULD BE REPLACED LocaL
S50 A (5W) SPEARKER WiTH TWISTED LINE GADUNDED AT ONE CHO[SEEFIG.AAY SPEAKER
WIRE-WOUND Ve \ J
125 HIGH -
s’ | avpLIFIER
TO OUT= ) JINPUT \
PuT OF
\NVERTER N b i —CD— 1 Tiweur
= € TRANS
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change the 2 transformers feeding this sign,
but so far have not been successful. They
say that no interference can come from the
transformers as long as they are doing a
good job of operating the sign. I know dif-
ferently as I disconnected the secondaries
on the sign from the tubing, and turned
the sign on so that the transformers and
about 3 feet of wire were all that was “hot,”
and I got nearly as much noise as I did
when the sign was lit.

I would also like to state one more de-
fect or rather undesirable thing about the
system, and that is on one station only (the
one with the longest run of wire), I get an
excessive hum (same type noise as you get
on open, unshielded grid inputs on P.A.
work). Now due to the fact that these are
voice coil lines, is it not possible to put
some form of chokes or bleeders in the cir-
cuit?

I am sure you will agree with me in that
it is unusual that such a long run on voice
coil over such small wire works as well as
it does. In fact, I don’t see how it does work
so well, but the quality and volume are
OK. The reason for running the voice coils
instead of using the high-impedance line
from the transformers was to get away
from cross-talk between lines that 1 was
afraid I might have as I ran all lines in
the same cable.

D. K. CHAPMAN,
Florence, Alabama
The Answer . . .

The high-frequency disturbing buzz that
you are experiencing may be injected into
the amplifier circuit through the power line
or through the voice coil lines. If the hash
is introduced through the power lines, it
will be necessary to insert a filter between
the source of power and the neon trans-
former. An additional filter between the
amplifier and the power line may also help.
1f the hash is introduced through the voice
coil line, then an R.F. suppressor in the
grid circuit of your input tube may help.
An effective filter consists of a 25,000- or
50,000-0hm resistor connected from the
grid of the tube to its input circuit. The
resistor should be shielded within the tube
shield. See Fig. 3.

From your preliminary tests it is obvious
that cxcessive external leakage is taking
place in- the neon transformer, and I be-
lieve it might be simplest to have this trans.-
former replaced.

The excessive hum that you are picking
up.on your long line is probably ecaused by
using 2 different grounds. Your sketch
(which is indicated in Fig. 4) shows that the
6-ohm voice coil is grounded remotely. This
type of circuit may introduce a voltage E1
between the ground at the speaker and the
ground at the input transformer. Any dif-
ference of potential between these 2 points
will be fed into the primary of the input
transformer through the speaker voice coil.
This hum voltage may be stepped up
through the input transformer and fed into
the amplifier. One of the simplest ways of
remedying this condition is to use a twisted
wire from the voice coil of the remote speak-
er directly to the primary of the input
transformer, as indicated in Fig 4A. With
this arrangement, only a single ground con-
nection at the input transformer will be
required. If this long line should run paral-
lel to high-amperage power circuits, it may
inductively pick up hum. Under these con-
ditions, it will be necessary to change the
course of the line or to use a metallic shield.

The reason that the 1,000-ohm line does
not seriously affect the performance of your

_system, is that your entire line, if you are

using No. 18 wire, has a total resistance of
approx. 6% ohms. This introduces a volt-
age loss of about 509,
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S0UND X/TRA TUBES

FOR HEAVY DUTY AUDIO WORK

AMPLIFIERS,
PUBLIC ADDRESS
SYSTEMS, SOUND
PROJECTORS,

INTER-OFFICE

COMMUNICATING SYSTEMS,
COIN OPERATED REPRODUCERS

Can. Be. Used. fo REPLACE

ORDINARY TUBE OF SAME TYPE
NUMBER FOR BETTER REPROBUCTION

A very complete line of special heavy duty audio tubes. Just
ask for National Union SQUND X/TRA and the type you
want. Characteristics are the same gs ordinary tubes and
therefore no change whatever is required in the amplifier or
installation. Just put the same type number of SOUND X/TRA
TUBES in the tube sockets. You will notice the difference in
lowered hum level and you will get improved performance
and longer life without troublesome tube call-backs. DEMONSTRABLY BETTER
g%nchiefbretquiremem io;1 thionalb Ugion's new SOUND

tube types is that they must be demonstrably better.
In order to gccomplish this outstanding perform{mce in #a%k NON-MICROPHONIC
SOUND X/TRA types, modifications in construction and de- ok LOW-HUM LEVEL
tails of engineering were incorporated. Emission limits are #ik UNIFORM CHARACTER:

v§W hitgh to ins:red?xceptional t};niforml!y, d]ongdme and ISTICS
adequate power-handling capacity. Gas and grid current
are held to exceptionally low limils_to insure minimum dis- ik NO MATCHING

:orttfc;l.tum}f]ormity émd stab}illty. Evegy tube is carefully NECESSARY
s Or hum and microphonics agnd, where necessary,
changes have been made in construction such as the use of ok :gﬂcold:-ilﬁ:r

special micas, extra rugged supports, double helix heaters
and special insulation. Ask Your N.U. Jobber or Write

© 1940, N. -UR. CORP.

NATIONAL

57 STATE ST, NEWARK, N. J.

FREE RADIO PARTS WITH YOUR
SUBSCRIPTION TO RADIO-CRAFT.
SEE PAGE 493.

POPULAR PRICE

WITH REAL MUSICAL QUALITY!

PFAUDIOGRAPH
Sound Catalog

LUDROIER APH  Sound Systems repre-
LU atest in Sound Engineering
LUCIPEl o complete line plus pre-

tested accesso
ORICES

NEW LOWE

Outstanding quality and TNl D
ance at prices that help you
competition.

WRITE FOR FREE

JOHN MECK INDISIY: 311
1313 W. Randolph § Chicago, IIL

It has everythin yau neced to bring customers into
your store for rccords and keep them coming b
Quality crystal pickup,
e motor (nlso in 25, 50
bullt in high Adellty ambplifier an
though mode! illustra
cellence of tone i8 g0 good
counter or booth rccord demonstrator. SEE and HEAR
the MUSIC MASTER. Dealers write for proposition.
MUSIC MASTER MANUFACTURING Co,
508 South Dearborn gt, Chicago, Mllinols
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Order your copy NOW—-t/ae only

P_A. HANDBOOK |

A Resume of the Contents of the

AMPLIFIER HANDBOOK
AND PUBLIC ADDRESS GUIDE
FOREWORD

INTRODUCTION
Definitions—decibels, frequency, in-
ut, output, impedance, etc.
SECTION 1—SOURCE 5
Carbon microphones (single-button
and double-button)
Condenser microphones
Velocity (ribbon) microphones
Dynamic microphones
Crystal mic¢rophones (sound-cell
types, crystal diaphvagm types)
Cardioid microphones
Contact microphones
Phonograph pickups (magnetic types,
crystal types)
SECTION 11—AMPLIFIERS
Voltage Amplification
Design of resistance-coupled volt-
age amplifiers .
Commercial voltage amplifier
The Power Stage
Class A amplifiers
Class AB amplifiers
Class AB; amplifiers
Class AB: amplitiers
Class B amplifiers
Y - YA ) L - ‘ When to apply class 4, AB, and B
dl-a . -t ] \ amplification '
\ Power Supplies
Half-wave rectification
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*SOUNDe®

MODERN MICROPHONE TECHNIQUE

Presented here is the first of a series of 8 articles, specially prepared for
Radio-Craft reuders, designed to answer many questions on the choice and
use of microphones; the amplifier input considerations in public address
work; and, home and commercial (and transcription) sound recording. It is
felt that this article, which has been prepared with the cooperation of sound
specialists in every branch of the field, fills a long-felt need of technicians
generally for concerete, applicational information on this topic. Part I
analyzes Crystal, Dynamic, Velocity and Cardioid microphones.

PART I—The Microphone

APPLIED TECHNIQUE
The young lady in_this illustration is shown gauqing

her distance from the RCA directional namic
microphone (type 48182) in order that the desired
song quatity will be reproduced.

in its largest sense involves much more

thaun the mere handling of the micro-

phone. Actually microphone technique
includes problems of amplification and
acoustics, and even problems of showman-
ship. While it is perfectly true that a good
microphone may make or break a pick-up,
30 many other factors are involved in any
work in which a microphone figures, that
any article discussing microphone technique
must discuss them as well.

In the following series of articles, an at-
tempt will be made to do this. It may be
stated at once, however, that microphone
technigue discussed here will net include

TO use the term *“wmicrophone technigue”

This group of modern crystal microphones serves to convey
identified as follows: |, Turner "'"Han.D" 9X; 2, Tibbetts BH-50; 3, Universat “"Ham
Astatic UT-48; &, Brush AP (tone control underneath),
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broadcasting or professional recording tech-
niques. Rather, we will consider only those
fields which are of more vital interest to

. Radio-Craft readers—in brief, (1) P.A.

work, (2) home recording, and (3) the com-
mereial recording done by the smaller firms,
including “transcription” work and the mak-
ing of semi-professional dises.,

"WHAT 'MIKE' SHALL | BYY?"

Though it must eventually branch into
other aspects, microphone technique must
naturally start with a discussion of the
microphone. What microphone is ideal for
what type of work, and why? Here, the ut-
most confusion has long reigned.

The average technician setting out to pur-
chase a microphone is confronted with a
welter of catalogues, microphone medels, and
advertising promises., Microphones on the
market today range in price from $2 to $200.
They include at least 4 basiec classifications,
and infinite models within those classifica-
.tions. Each manufacturer insists that his
particular microphone has all the virtues.
To add to the confusion, there seem to be no
formal authorities on the subject. Even
among well-known engineers, one finds vio-
lent prejudices in favor and against ecach
of the microphone types. In general, the sub-
ject of microphones seems to be just about
us controversial as politics or religion. Each
man likes his own, and nothing can be done
to change his mind.

Before discussing the merits and demerita
of the 4 basic mike types now on the market,
let us make it clear first of all that funda-
nentally all good microphones have good
pick-up, and with proper handling may be
used for almost any kind of job.

The technician with $30 or $40 to spend
on a microphone c¢an’t go far wrong,
whether he seleets a crystal, velecity, or
dynamic, for the manufacturers of anv of
these types are all turning out excellent

CRYSTAL MICROPHONES
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microphones in that price range. If he de-
votes time and trouble to a suitable amplify-
ing set-up as well—that is, one designed to
bring out the best qualities in the micro-
phone he selects—he can achieve beautiful,
high-fidelity reproduction with any one of
them. This, however, is getting a little far
afield, and first it might be wise to consider
the 4 basic mike types, ns they are in the
pure state, regardless of special de luxe
quality and amplification.

4 BASIC MICROPHONE TYPES

Aside from the carbon microphone, which
does not enter into our present discussion,
the oldest microphones of the types now
generally used are the Crystal and the
Dynamic. During the past few years, the
erystal microphone in particular has been
considerably maligned for its “mikey”
quality, and its tendency to blast on the
high frequencies. Most of this. has been due
to poor amplification, but at the same time,
there are certain characteristics inherent in
the crystal ;microphone, which have helped
to bring on this criticism.

Crystal,—Today, there are 2 general
types of crystal microphones on the market:

(1) the sound-cell type, and (2) the dual-

diaphragm type,
The sound-cell which uses only Rochelie

salts for the pick-up of the sound-waves is

the more primitive of the two, and does not

have as flat a frequency response as the'
more complicated dual-diaphragm type. Be--

ing more efficient in the higher frequencies,
it tends to overload the amplifier sooner,
causing feedback. However, it has a high
vutput, is rugged (except for the fact that
it cannot stand a direct heat of more than
125 deg. F.), and is non-directional, with a
wide pick-up range. It is well known for its
high impedance, few sound-cell crystals be-

ing useful on cables .any longer than 100°

feet.

some Idea of the exterior appcarance of represontative types now on the market. They are individuatly
Communications'' chest type: 4. Universal '"Handi-Mike'' (

with switch); 5,

48¢

L


www.americanradiohistory.com

Various modern designs in dynamic microphones are illustrat
estern Electric A%4; 4, Amperite

2, Carrier 702.D; 3,

Summing up its characteristics, we find
the following:—

(1) Non-directional.

(2) Wide-pick-up range.

(3) High output.

(4) Rugged (except for heat over 125

deg.)

(5) High impedance.

(6) Peaking in the high frequencies.
Usually good only from 30-5,000
cycles.

The dual-diaphragm type has been de-
signed to increase the all-around usefulness
of the crystal microphone. It consists of
several small annular ring diaphragms, used
in connection with sclected graphoil crystal
elements and dual driving yokes. The dia-
phragms are smaller in diameter than the
wavelength of the highest-frequency waves
encountered in high-fidelity applications,
and thus the mike cannot be acoustically
overloaded. According to the manufacturers,
a good dual-diaphragm type has a flat frc-
quency response frem 30 to 10,000 cycles.
There is a slight rising characteristic after
6,000 cycles, however, even in this improved
type of crystal microphone.

The dual-diaphragm crystal has a much
higher internal capacity than the sound-
cell type, and some of the better .models
can even be used on cables 500 feet long.
As far as sturdiness is concerned, such mi-
crophones behave much the same way as the
sound-cell types. Like the sound-cell types,
they are also non-directional. In other
words, they behave very much like the
human ear, picking up sound sometimes
within a radius of 20 or 30 feet.

Summing up, we have the characteristics
of this microphone type:—

(1) Non-directional.

(2) Wide pick-up range.

(3) Lower - impedance than sound-cell.

May be used on cables 500 feet long.
(4) Fairly flat frequency response, with
slight rise after 6,000 cycles.
(5) Sturdy.
(6) Cannot be -acoustically
Reduced feedback.

Dynamic.-—The Dynamic microphone is
the most efficient and has the highest output
of all mike types. It may be used on a cable
5,000 feet long.

Basically, its construction consists of a
moving coil operated by the pressure of the
air particles in the sound wave. Its fre-
quency response does not have a rising char-
acteristic in the upper frequencies, like the
erystals, but tends to be rather peaky in the
middle registers. Engineers have worked to
flatten out these peaks, and in those dy-
namics where the amplitude follows the air
particle velocity, such as the Pressure-

490
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DYNAMIC MICROPHONES

Gradient dynamic of one well-known make,
the response is much flatter.

Most dynamics are non-directional by
nature, although they may be used in a di-
rectional way, depending upon the tilt and
baffling. The dynamic is the most rugged of
all microphones, being able to withstand
rain, wind, and heat. QOccasionally a change
of pressure will affect it, but the more mod-
ern dynamics are built to withstand even
pressure changes.

Summing up, we have:—

(1) Non-directional, with directional pos-

sibilities.

(2) Wide pick-up range.

(3) Very rugged.

(4) High output.

Velocity.—Third, and in general, most
popular, of the microphone types on the

market today, is the Veloeity. This, like the _

dynamic, is also a pressure-operated micro-
phone, the sound-waves in this instance, im-
pinging on a thin metal ribbon, and causing
it to vibrate. By its very nature, the velocity
microphone is directional in its pick-up.
Most velocities on the market are bi-direc-
tional, though a special uni-directional ve-
locity has been developed, which has a pick-
up angle in front of 120 deg., and is “dead”
at the back.

The velocity has the flattest frequency
response of any microphone on the market,
as far as the higher and middle frequencies
are concerned. Its lower frequencies tend to
over-reverberation, and the microphone

VELOCITY
MICROPHONES
The new velocity-type

microphones shown here
are identified, left . to

right, as follows: Uni-
versal ''S mm." Series;
Amperite RBHK  ({with

"acoustic compensator*');
Webster-Chicago  “'Uni-
Vel'' (and “'Duo-Vel™).
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ed in these representative types. The makes are identified as follows: I, Lektra Labs. TR-56 "Bullet';
PG "Pressure-Gradient'’ (with switch, and cable connector); 5, Tuner 99; 6, Astatic DN.

o
must be properly handled so as to prevent

“booming” in the bass. It is effective from
about 50-10,000 cycles.

The velocity’s output level is usually low.
As for ruggedness, nothing very much af-
fects it except wind. When used outdoors,
the thin and sensitive ribbon tends to
vibrate, causing a humming in the mike.
This may be partly helped by covering the
mike with a “wind-screen,” made out of
fine silk mesh.

We may sum up its characteristics as fol-
lows:—-

(1) Directional.

a. Bi-directional. Pick-up angle of
about 50 deg. front and back.
“Dead” on both sides.

b. Uni-divectional. Pick-up angle 120
deg. in front. “Dead” at back.

(2) Flat frequency response, except in

lower frequencies.

(3) Fairly low output level.

(4) Fairly rugged, but affected by wind.

Cardioid.—The so-called Cardioid type-of
microphone was invented especially for P.A.
work. It is the most expensive of all micro-
phones now on the market. In construc-
tion, it consists of 2 microphones in ome—
usually a moving-coil (pressure) dynamic
type, and a Dbi-directional ribbon velocity
tvpe. These, working together, produce a
“cardioid” or heart-shaped pattern of pick- '
up. This microphone is highly directional.
with a wide practical pick-up angle of 120
deg. Tts peculiar construction enables it to

1941
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climinate echoes and “feedback” from many
points in the auditorium.

Pick-up on this microphone, though ex-
tremely wide, is even, and from tests made
at WOR and the Coluinbia Broadcasting
System, it does not seem to suffer from the
over-reverberation in the lower frequencies
for which the velocity is famous, but pro-
duces a clear, natural tone throughout its
range.

The microphone, in one make, is equipped
with 3 switches—one of which produces the
cardioid pattern of pick-up—another, the
simple bi-directional velocity pick-up front
and back—~and the 3rd, the simple, non-di-
rectional dynamic pick-up. It is thus highly
adaptable to many different situations.

It is a particularly rugged microphone, a
specially-constructed stiff ribbon in the
velocity unit having been designed to reduce
wind noise to a level approximately 10 db.
lower (in one make) than that of a regular
ribbon mike. The housing of the microphone
also acts as a wind screen.

The impedance of this microphone is low.
Tts output is relatively high. .

Summing up, we find its characteristics as
follows:—

(1) Directional.

(2) Wide angle of pick-up. 120 deg., with-

out any loss in clarity.

(3) Flat frequency response. 40-10,000

eycles,

(4) High output.

(6) Low impedance; or, in crystal type,

high-impedance.

(6) Rugged.

The above summaries of the 4 basic micro-
rhone types, while not exhaustive by any
means, are yet indicative of some of the
characteristics the technician should con-
sider when purchasing a microphone. With
these distinctions well in mind, let us then
proceed to an analysis of the requirements
needed in the various types of work where
microphones are uscd outside the. broad-
casting field. Perhaps by comparing these
requirements with the mike characteristics
as shown, we can arrive at a more definite
idea of each mike type’s basic place in the
scheme of things.

PUBLIC ADDRESS USE

Public address system work is so highly
varied that at first glance its requirements
seem impossible to define, There are 8 num-
ber of essential characteristics. required of

P

MORE DYNAMIC MICROPHONES

{Hustrated at
{with banquet

left is the Turner type 9D microphone
stand). At right, the Webster.Chicago
"‘Super-Dyne."
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SOUND SYSTEMS

You can depend upon the apinion of men who KNOW sound syatems and “wha
insist upon sound pystem performance. Here is what a few of them say about
the Ward Airline: “Working perfectly—no repairs of any kind"”1 “Big volume
—tone clear and nataral’’! “Customers greatly pleased at uninterrupted serve
ice’’] “Natural tone and largze coverage”! “Installed amplifier in tower of
large church; was heard nearly 4 miles in the country”! “Most natural I ever
heard in tone and range”! And hundreds more along the same line! Remember
that duc to Wards direct selling plan, no other sound system could produce
such results at anywhere near the price of the Ward Airline.

TIME PAYMENTS

*SOUNDe

WRITE FOR CATALOG

The new Ward Catalog gives you important facts
about Sound Systems .
an Airline; what speakers, amplifiers and mikes to
sclect for best results; how everything plugs together,
providing utmost simplicity in setting up and taking
down. Mail coupon for FREE copy!

. . what you can expect from

15-DAY TRIAL
MONEY BACK GUARANTEE

MONTGOMERY WARD & CO.
Dept. RZ42, Chicago, 11l

Pleasc send your Airline Sound System (4%

COUPON FOR
FREE CATALOG

State

all P.A. microphones regardless of whether
they are to be used indoors or cutdoors.

First, it is extremely essential that a
P.A. mike have a flat frequency response,
in other words, reproduction should be as
natural as possible. A good P.A. system
should never give the impression that a mike
is in evidence. Nothing is more obnoxious
than a blaring, “mikey” P.A. system. With
flat frequency response, there are few peaks,
and therefore no “singing”, or feedback.

Second, most P.A. mikes should be direc-
tional—that is, they should pick up only the
source of sound which requires amplification.
On most P.A. jobs there are many other
noises in the auditorium or stadium besides
the sound-source at the mike. Qutdoors,
there are often street noises, sometimes
echoes from a concrete stadium, audience
noise, and applause. Indoors, particularly
in theaters, night-club work and banguets,
there are extraneous noises like applause,
opening and shutting of doors, the rattling
of dishes, whispers, ete. A non-directional
mike which acts like the human ear, cannot
help but pick up these sounds. Of course this
is not true of all P.A. work. Sometimes the
speaker whose voice is being amplified is
isolated from other sounds, as for example,
an announcer at a race-track or a baseball
game, who is generally enclosed in an acous-
tical booth. In such a case, a non-directional
microphone would be quite all right.

Third, the P.A. mike should not only be
directional, it should be wni-directional. A
bi-directional microphone would Ppick up ex-
traneous audience noises, feedback, echo,
and the like, at the back. Of course, bi-di-
rectional microphones are sometimes used
on P.A. jobs, particularly in picking-up
symphony orchestras, but in such cases some
compensation must be discovered for their
bi-directional nature—such as, hanging
them high above the audience, and tilting
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NO W =Recording at Home

Yoice-Instrumental
Simplified-Low _cosl

® Priced for average home buyers—easy to
operate—highly efficient—the new GI-R?0
makes home recording popular. Ready for
quick installation. Powerful motor and
weighted turntable; high-impedance tan-

gent-tracking crystal pickup; concenled feed
~crew; top-quality cutting head and arm.
Get a sample to test., Order from your
Jobber.

Y(FENERAL INDUSTRIES CO.

ELYRIA. OH1O

DEPT. 20
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Outstanding _in
appearance. These amplificrs were
for usé with frequency medulation tuners,
amplitude modulation reccivers, and absolute fidelity
hono reproducers. Lead, by a wide margin the very
in st f 1ed
amplifiers.
circuits (Pat. P.

stability than cenventional amplifiers.

Weite for literature describing our FM Amplifiers

NEW FM AUDIO AMPLIFIERS

Deslgned by A. €. Shaney

FREQUENCY RANGE: 13-30.000 c.p.s. *+I| db
POWER RANGE: 0.003 to 30,000 Milllwatls
MUSICAL RANGE: Il Octaves
DYNAMIC RANGE: 80 db
their performance, construction. ‘and
apecifically designed
standard

resistance, i

or tra
basi¢c AC and DC balancing
) which _provide greater circuit

incorporate two
pp. for,

Guaranteed for FIVE YEARS

'AMPLIFIER CO. of AMERICA

v - oy
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Feiomairnn had 1 |

ELEMENTARY
MATHEMATICS

@® EASY — SIMPLIFIED - PRACTICAL @

ERE Is a book for the business man, the tech.

nician and craftsman explalning and answering

svery operation and meaning wlith Interpreting
{ilustrations and examples.

it Is the hf to a simple understanding of many
perplexing Problems 1n dally Iife.

In_elear, positive and definite langusge, the @uthor
popularizes and clarlfies every sublect and helps the
reader to overcoms any apparent difficulty In the study
of mathematies.

A real home study-course In mathematies for the
student or the man whe wants to achleve proficlency
or desires to hrush-up on his knowlsdpe.

w‘ Entire Chapter on Special Math-
ematics for the Radie Technician

CONTENTS OF BOOK

CHAPTER 1. Arithmetio—Addition—Subtraction—Multloli-
enation—Dlvision.

CHAPTER _Ii. Factoring and Cantallstion—Fractions—Dects
mals—Percentnge—Ratio—and Froportion.

CHAPTER I1l. The Motric System.

CHAPTER 1y, How to ifeasure Surfaces and Capseity

(Gwmnv).
CHAPTER . Powsrs and Involution—Roots snd Evelu-

tion.
CHAPTER Wi. Mathematics for ‘h.‘l'Tx.n

usl and Technical or

momaeter converalons — Graphs or

Curve Plotting—Logarithme—Uss of ONLY

the Slide Ruls.
CHAPTER Vil. Specisl Mathematics for

dio Technleinn, c

CHAPTER VIlI. Cammercial Calculstions—

Interests — Dlscounts — Short Cut POSTPAID

Arithmetie.

(X, Weights and Measures—
Useful Tables.

“Eiementary Mathematice’* con be carried readily in vour poskat

Send Stamps, Cash or Money Order.

TECHNIFAX:
1907 S. State St. RC-241 Chicago, HI.

WEIGHT SCALE
FOR RECORDERS

pickup hook,-
mines weight on playback needle
or cutting stylus. Indispensable
becaus® various recerder migs.
recommend their own  weight
fimitations on_pickups and cut-
ting  hcads. roper . wital,
Eliminates gucsswork., Controis
depth of cut. Prevents too shal-
low o¢ too decp grooves.

A-a
UNIVERSAL MICROPHONE CO,, LTD.
INGLEWOOD, CALIF., U.S.A.

Instantly doter-

IT PAYS TO _USE
THE BEST!
University's ‘““Non-
Resonant'* high ef-
ficlency “Refex"”
toudspeakers  will
always prove most
economical In  the

long run.

UNIVERSITY
LABORATORIES
195 Chrystie S5t.

MNew York City

@ FILMGI
E [ VOICE AMD MuUsSIC REC-OR'DI.NG_S

Langthy or contlnuous recordings now possible with nowly
patented ‘“FILMGRAPH.” Over 13 hours of indexed voica,
radlo, code. talaphone recording on a single 500 ft. reel of
film costing $3.00 and up. No other expense. INSTAN-
TANEQUS and PERMANENT play-back. Can easily be

synchronlzed with Motion pictures. Bullstins free.

MILES REPRODUCER CO., INC., Dent. RCB
812 Broadway New York City
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them, so that the side not facing the source
of sound, faces the ceiling.

Fourth, a P.A. mike should be rugged. In-
doors and outdoors, the average P.A. mike
has to stand & lot of abuse. In the first
place, most P.A. installations are temporary.
The mike is carried about by the P.A. en-
gineer from place to place. Second, many
of the performers using P.A, systems do
not know how to treat a microphone. They
may handle it, pick it up, drag it along
by its cord, even drop it or knock it over.
On outdoor installations, a microphone oft-
en has to stand the heat of the sun, an oc-
casional shower, humidity, and wind.

There are other minor requirements de-
manded by individual kinds of P.A. work,
which. we shall discuss later. In the mean-
time, let us sum up the basic requirements
as follows:—

(1) Directional, Preferably uni-direc-
tional.

(2) Flat frequency response.

(3) Rugged.

Now, referring back to our list of mike
characteristics, is there any one microphone
which fits all these requirements? The only
one ‘with a perfect score seems to be the
cardioid. Running a close second to it is
the uni-directional velocity, although this
does not have as flat a frequency response
in the lower registers as the cardioid, nor is
it as rugged.

Both crystal types fall short on the fact
that they are essentially non-directional. So
does the dynamic. The average dynamic,
though more rugged than either the velocity
or the cardioid, also fails on the matter of
frequency response, which is often peaky
in the middle registers. However, there are
some dynamics on the market which are
almost perfectly flat in the entire audio
range and which could be used'in a direc-
tional manner. These types would be perfect-
ly suitable for P.A. work.

After such & theoretical analysis of the
situation, does this mean that the crystal
‘and the dynamic are useless for P.A, work?
Certainly not. We are speaking in this first
article only of the ideal microphone and
the ideal situation. Proof that the crystal
and the dynamic may be used successfully
may be found in their steady popularity
with many P.A. engineers who swear by
them. But, even in an ideal sense, the§ often
have their place, in special cases, where a
uni-directional or a cardioid are unneces-
sary.

For example, &s we have said, a non-
directional type of microphone, like the crys-
tal and the dynamic may be used on P.A.
jobs where the extraneous noise level is at
a minimum, and the performer is close to
the microphone. This would be satisfactory
in a church service, or a lecture, where the
audience is quiet, or at a baseball game,
where the announcer is enclosed in a booth.
Dynamics in particular are extremely popu-
lar for sports announcing, and indeed most

of the models now on the market today

RADIO-CRAFT
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are designed for this use. For barker and
paging work, both the crystal and the dy-
namic are excellent, and as a matter of fact,
are used more than the other types in this
field.

SOUND RECORDING

The fields of heme and semi-professional
recording are more circumscribed ns far as
set-up is concerned than the field of P.A.
systems. Both however are of interest to the
technician, who is often called in as con-
sultant to a small commercial record com-
pany, or asked to help out in recording a
little home talent in the parlor.

Semi-Professional.—In the field of semi-
professional (and “transcription”) record-
ing, it is quite difficult to arrive at an “ideal”
microphone, merely by consulting the tech-
nicians who work for the various firms. A
récent survey made by the writers 8howed
at least 3 microphone types in use at vari-
ous small studios, each of which secmed to
be giving satisfaction to performers and
technicians alike.

Semi-professional recording is usually
done in a small, acoustically-treated studio,
usually a pretty “dead” studio. Acetate or
aluminum records are used. The recording
equipment is generally above the average
home machine. The performance ranges
from singers and speakers to various kinds
of instrumentalists, but the vast majority
are singers, pianists, and people who merely
want to hear the sound of their own record-
ed spoken voice.

For this work, a microphone with a wide
pick-up range, great directivity, and low im-
pedance would be out of place. Ruggedness
is not essential, as the equipment stays
where it is. A flat frequency response is
desirable for natural reproduction but a
tendency to accentuate the highs may, on
occasion, prove an advantage, for the sim-
ple reason that amateur records tend to
sound dead, and a microphone which slight-
ly emphasizes the highs may achieve more
clean-cut and brilliant results.

Checking back to our list of microphone
characteristics, it would seem that as far
as speech and instrumentalists go, the bet-
ter type of crystal or dynamie should: be
quite adequate for this work. A crystal with
a flat frequency response, might even be
used successfully for music. Many of the
semi-professional recording studios use
crystals for piano recording, as they like
the added brilliance of this microphone, .in
a small dead studio, and on imperfect dises.

The velocity, of course, also fills the bill,
particularly for singing, where its flat fre-
quency respanse stands it in good stead.
However, in semi-professional recording,
where the average studio is extremely dead,

n |

CARDIOID CRYSTAL-LABYRINTH MICROPHONE
The Shure ‘'Uniplex”’ 730-A is a diaphragm-type unit
with  uni-directional cardjoid charactetistics {ob-

tained through the addition of an acoustical
labyrinth),
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it has a tendency to produce a rather dull
record, and it is wise, if one chooses this
microphone, to liven up the acoustics of the
studio before making the record.

A bi-directional velocity is of course use-
ful, particularly when there is more than
one performer. but a crystal or a dynamic
with a tilting head may be used perfectly
well, to pick up quartets and small orches-
tral ensembles. '

Non-Professional.—The selection of a
microphone for home recording is usually
outside the sphere of the average technician,
as most home recording sets come already
equipped with microphones. Usually this is
a crystal type. The inclusion of a erystal
microphone in home sets has been annoy-
ing to many people, who claim that the man-
ufacturer provides this type of microphone,
not because it is ideal for the work it has
to do, but because the crystal is the cheap-
est mike on the market. This is partly true,
but not altogether so.

What does a home recording micrephone
require? Mest home recordings take place
in the family parlor, where the acoustics are
usually deadened by the presence of much
overstuffed furniture; heavy draperies and
rugs. Second, the recording equipment is
probably of a much lower standard than
the professional or semi-professional equip-
ment. It has to be to come within the price
range of the average consumer. This in-
ferior quality generally shows up most in
the cutting head, which is seldom very ef-
ficient particularly in the higher frequencies.
The records are of aluminum, where there
is a good deal of surface noise.(*)

Obviously such a set-up does not call for
a microphone with a perfect frequency re-
sponse, great directivity, and wide pick-up
range. It calls, rather, for a microphone,
whose “weaknesses” are in reality edvan-
tages, once they ure coupled with the weak-
nesses of the cqguipment itself. We are not
making out here, any ease for the very-low-
price, so-called “cheap’ crystal microphones,
.but it is perfectly true that on ocecasion
their decided “rising characteristic” in the
higher frequencies compensates for the de-
ficiencies of the cutting head in recording
these higher freguencies. Secondly, their
high output, their “shrillness” so to speak
makes up for the dullness of the studio and
the record itself. Third, whatever “mikey”
quality they may have may not be noticeable
in the average home-made record, which
usually has a high level of surface noise.

However, this does not make for beauti-
ful home recording, by any means. Even in

(®*) Tho questlon of surface nolse when rocording on
aluminum ie sublect to certaln quallfications. as dis-
closod in the multi-part artlelo, “Profits In Recording.”
lEnd"lho May ond Juno, 1040. 1ssues of Radio-Craft.—

or
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CARDIOID DYNAMIC-YELOCITY MICROPHONE

The Wastern Electric 639-8 multl.directional é-pattern
microphone is ¢ontrolled for pattern {including
cardioid) by a screwdriver. Thus it can be adjusted
to suit the reverberation pattern of any locatien,

the better class ¢f home equipment there is
still a good case to be made cut for use of
the better-grade crystals and dynamics.
Theugh not as flat in their frequency re-
sponse as the velocity, this trait means less
than in semi-professional and professicnal
recording. On the other hand, their definite
virtues of high output, sensitivity, and rug-
gedness count for a great deal, They are
also easier to handle thah the more tem-
peramental velocity, and thais, when one
considers the amateur quality of the per-
formers who use them, means a great deal.

SUMMATION

The findings above fre little more than a
mere sketching-in of several points about
microphones and their ideal suitability for
certain types of work outside the field of
broadcasting. The conclusions drawn may
seem arbitrary to many readers, and in-
deed, they are true only inasmuch as they
refer to the microphone itself. The writer,
however, is fully conscious that the micro-
phone, important as it is, is only one unit
in a system, and that the other units in that
system, by their very nature, may be able to
change the characteristics of that micro-
phone so that it behaves in a radically dif-
ferent way from its true self. Indeed, in the
hands of an experienced technician, the
personality of a microphone per so may
mean very little. in fact, it may become com-
pletely unrecognizable. This is also an im-
portant aspect of microphone technique—
and in the following article will be more
fully explained.

Don't Miss Pare I Next Month.

=

NEWS SHORTS

Striving hard to put over to laymen the
fact that its new Port Washington, Long
Island (New York), transmitter location is
something real special, station WEAF in a
2-pg. ad in Broadcasting commented as fol-
lows:

“Just as the sounding board of a fine
piano multiplies and enriches the depth
and beauty of a measured chord, a
‘treble run or a single sharp note, so
WEAF’s new sounding board—it’s salt-
water-way into New York—will multi-
ply and enrich the value of your pro-
grams as they speed into the world’s
most thickly populated area.”

Going back to more elementary verbiage,
the ad continues: “For salt water is the
best conductor of radio waves and WEAF's

RACIO-CRAFT
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new transmitter location takes complete ad-
vantage of this natural phenomenon.”
Whatever the reason, WEAF now rates a
push-button on sets that previously received
this station but poorly.

e —

The truism that “increased Turnover
means inereased Sales—and Profits,” is the
theme of Bright Star Battery Company’s
newest colored folder illustrating their ex.
tended line of drycells, batteries, and flash~
lights. Of exceptional interest is their new
streamlined, copper-and-chrome design, a
flashlight pattern available in standard and
special types, including Prefocused and
Baby Spotlight models.
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World-famous little Mickey Mouse, in a parficularlyhbeguilin?’pDSe in a scene from
is shown at [e
no sound track; instead, ‘a second.or PHONO-FILM {shown at

Apprentice”, one of the sequences in "Fantasia™

picture. Tracks 1, 2 and 3
accompanying photographs) and the series
theatre sound.installation}. Channel No. 4,
sufficient to control the dynamic range of the

for Radio-Craft

—

IPhote (left)—Walt Disney Productions

"The Sorcerer's
1. Note that this PICTURE-FILM carries
right) carries the sound tracks for the

feed the 3 on-stage high-fidelity channel speakers (shown in cne of the
i of auxiliary loudspeakers (shown in the block diagram of the
extreme right, shows only slight variations, but these are
reproduce:
from Beethoven's

sound. (|The phono-film shown here was clipped
""Pastoral't [&th] Symphony.)

*SOUNDe

A new era in talking motion
pictures is being introduced
by the 32,200,000 production
“Fantasia.” This fantastic
-color picturization of musical
masterpieces heard in new
interpretations of tone and
volume includes a $200,000
sound-recording set-up and a
830,000 theatre 3-dimension
sound system. Amplifiers,
loudspeakers, photocells, an
interphone, and a disc record-
ing system, are used as here
described.

“FANTASIA” INTRODUCES "FANTASOUND"

1940) of Walt Disney's “Fantasia,” in

the Broadway Theatre, New York City,

unveiled an entirely new type of motion
picture sound recording and reproduction, in
Multiplane Technicolor, which projected a
3rd-dimension effect of sound and musie.

THE first public showing (November,

DIRECTIONAL SOUND

“Fantasound” plays an enormous part in
“Fantasia”. The music of the 103-piece
Philadelphia Orchestra under the baton of
Leopold Stokowski is the chief and some-
times the only actor.

Christened “Fantasound” because, like the
picture itself, it represents a revolutionary
technique in sound reproduction, the new
system wof recording and reproducing
sound-on-film employs entirely new prin-
ciples both in the studio production and in
theatre presentation. Three years of work
by Disvey and RCA engineers went into
its developments.

The studio dispatched a crew of tech-
nicians’ and studio musicians to Phila-
delphia’s historic Academy of Music, where
the business of recording the Philadelphia
Orchestra was carried on. Over 420,000 feet
of music were recorded, from which 18,000

were to be selected for the final picture.

For every group of loudspeakers used in
the theatre, there had to be a separate
source of sound synchronized with the
picture. So when Mickey Mouse appears on
the right, a control mechanism switches on
the loudspeaker directly behind him and
veers the sound to another speaker when
he moves.

Stokowski directed as he would ordinarily
and the orchestra played with its familiar
fire and skill. But there all convention ended.
For the music had to be divided up in such
a way that later it could be blended at will
and reproduced through the required loud-
speaker—wherever Disney wanted it.

The RCA “Fantagsound” system differs
from a stondard motion picture sound re-
producing system in that 3 chanuels, com-
plete from phototube to loudspeakers, are
used instead of 1. Three groups of loud-
speakers ar€ located to the left, center and
right of the screen (see photo), and others
are installed at other strategic locations in
the Broadway Theatre. A separate sound
track is provided for each channel, so that
it is possible to make the sound come from
different parts of the screen or stage, or
even from different parts of the auditorium.

Technicians at work dur-
ing the recording, in the
Academ of Musie,
Phila., I!a., of the 103-
piece Philadelphia Or-
chestra 2!/ years ago for
"'Fanfasia.” Six sound
engineers known as '‘mix-
ers'"" worked under the
direction of a Disney
staff musician. Each mixer
represented an individual
orchestral channel and it
was the responsibility of
these men to requlate the
sound of the music be-
fore it reached the re-
cordist to prevent over-
loading or under modu-
lation, on the film.
Photo—\Walt  Disney
Productions

www americanradiohistorv com

AUTOMATIC YOLUME CONTROL

In addition to the 3 program sound-
tracks, a 4th, known as the control, or “cue”,
track is used. This is merely a recording of
3 different single-frequency tones of vary-
ing intensities. When the film recordings

FADER RELAY CONTROLS
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Fig. |. Simplified block diagram of the “‘Fanta-
sound" reproducing system. It should be kept in
mind that in the Broadway Theatré installation- in
New York the house speakers indicated (dotted) on
the right and left sides of the diagram are not in-
stalled in quite this manner although they were part
of the system when jt was installed in the Ditney
Studios in Hollywood. In New York, the arrange-
ment is: orchestra, 16 low-level cone loudspeakers at
rear, and 3 more on either side; balcony, 2 mediym-
power hi-fi cone and honeycomb-horn combinations
at rear and 2 more on either side, and 14 low-level
cone. speakers on either side. Thus every seat is
literally “'bathed" in non-directional or directional
sound, as desired, by using these house speakers and
the 3 on-stage channels.
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are reproduced, the 3 control tones are
amplified and then separated by a system
of electrical filters. Each tone passes on to
a special variable-gain amplifier, one of
which is located in each amplifier channel,
These amplifiers are so designed that their
amplification depends on’ the strength of
the control tone which reaches them. Thus,
the cohtrol tones in conjunction with the
variable gain amplifiers act as automatic
volume controls for the 3 amplifier channels.
By increasing the intensity of onc tone with
respect to the others, it is possible to make
the reproduction frem one set of speakers
louder than that of the others.

he principal value of the control truck
is--that much greater volume or dynamic
range can be obtained in reproduction than
it is practicable to record on the film. This
is made possible by the provision for auto-
matically varying the amplification of the
amplifier channels.

The volume range that it is practicable to
record on - film is physically limited to a,
value considerably smaller than that of a-
symphony orchestra, where a single flute or
violin may carry the melody, followed by
the crashing crescendo of the entire orches-
tra. Because these loud passages would oth-
erwise “overshoot” the sound-track, it is
necessary to record them at greatly reduced
volume. Thus, the volume range mwust be
“compressed” during the recording process.
But the volume range of the reproduction
may be automatieally restored through the
use of the control track system.

This system can make the volume range
of the reproduction ag much as 10,000 times
that of the reproduction of the same record-
ing over a conventional sound reproducing
system! The rvesult 18 ¢ fullness and diynam-
f¢ cxpression in music that has necver be-
fore been known in theatre reproduction or
tn any commercial sound-on-film system.

Obviously, there isn't room enough on a
conventional film, which ordinarily earrvies
a single sound track, to record the 3 program
sound tracks, the control track and the pic-
ture. Hence, the picture was recorded on one
film, and the sound tracks on another.

In reproduction, the 2 films are run in
synchronism. The sound film is run through
a special multi-track soundhead (or “film
phonograph” as it is more properly called)
lept synchronized with the associated pic-
ture projector by means of a selsyn-type
motor drive.

The film phonograph has 4 phototubes,
one for each sound track. The 3 which re-
ceive light beams transmitted through the
program sound tracks are connected to the
8'main amplifier channels. The phototube as-
sociated with the control track is connected
to an-amplifier and filter system which am-
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The 3 special super-power
high-fidelity loudspeaker
assemblies in back of the
picture screen on the
theatre stage. A heav
hair-¢loth curtain in bacz
of the speakers absorbs
the back waves. Each
15-ft.-high bay includes a
group of 8 L.F. speakers
topped by a 4-horn-unit
honeycomb-type H.F. pro-
jector. (See Fig. I.)

plifies and separates the 3 control tones and
directs each to the proper variable-gain am-
plifier.

'HIGH-POWER SOUND SYSTEM

The rated power output of the amplifiers
in each main channel is 180 watts. How-
ever, it was found in tests that each de-
livered 200 watts, or 600 watts total for
the 3, with under 2% distortion. In addi-
tion, there are two 50-watt auxiliary ampli-
fiers, one for each channel, which operate
small cabinet-type loudspeakers distributed
about the auditorium (see Fig. 1).

This gives a total of 700 watts of audio
power with negligible distortion. This is
staggering in comparison with the 10 to 40
watts now used in the average theatre. Such
power is required to take full advantage of
the unprecedented volume range which the
system provides.

To handle this tremendous power, 3 de luxe
loudspeaker systems nre used on the stage.
Each is of twice the size and has twice the
capacity found in fhe average de luxe thea-
tre. A total of 24 low-frequency speaker
units and 12 high-frequency apeaker units
uve used in these 3 loudspeuker groups
alone! Spreading the sound across the stage
with 3 speaker systems gives a vastly better
illusion of reality when reproducing the
sound of an orchestra (or off-stage sound
effects) than is possible with a single sound
source.

Returning once more to the devices em-
ploved in making the original sound re-
cordings and correlating them with the ac-
companying pictures we find that many in-
novations were required.

RECORDING

The block diagram of Fig. 2 indicates the
equipment arrangement of the multiple
channel vecording system used at the Acad-

emy of Music, Philadelphia, Pa.. to record
the music for “Fantasia.” Refer, also, to Fig.
3 that illustrates a type of sound-film
which never left Hollywood.

There were 8 recording channels used and
with them was included a theatre-type re-
producing amplifier and speaker system for
monitoring purposes. Six of these channels
were used to record the orchestra which was
divided into 5 parts and each part grouped
around its respective microphone. These
sections of the orchestra were: Channel A,
high-frequency strings (violins, ete.); Chan-
nel B, low-frequency strings (bass violins,
ete.); Channel C, wood-winds (clarinets,
ete.); Channel D, brasses (trumpets, etc.);
and, Channel E, percussives (drums, etc.).
The 6th or Channel F, consisted of a con-
ventional microphone pick-up with the mi-
crophone located in the auditorium at a
considerable distance from the orchestra.
Channel G consisted of a close-mix having
the.5 individual channels combined through
a mixer panel. Channel H carried the cue
or “rhythmical beat”.

The block diagram is incomplete 1n that
it does not show the duplication of the re-
cording channels. Six inputs are shown for
the mixer for the close-mix recording al-
though only 1'is connccted to any apparatus.
The other 5 connect to the other 5 channels
used in recording the various sections of the
orchestra.

The mixer used for monitoring has 8 in-
puts, only 2 of which are shown connect-
ed. Of the remaining 6, one connects to the
monitor amplifier of the conventional mi-
crophone pick-up ehannel and the other 5
connect to the respective monitor amplifiers
of the 5 channels used in recording the
other 5 sections of the orchestra.

A separate room in the basement of the
Academy was installed for a monitoring
booth for the Classical pick-up, that Chan-
nel which photographed the sound of the
entive orchestra. It contained a monitoring
loudspeaker and all acoustical material nec-
essary for the correct balance of sound as
picked-up by the microphone. The dials in
this room were operated by a Disney sound
engineer who was directed by .a Disney: staff.
musician similarly as were directed the mix-
ers, to guard against overloading and:under-

modulation, -
In addition to this, an acctute machine ¢t

records for immediate play-back to record
the general performance of the orelestra for
wmmediate study.

On-stage as Stokowski directed the Phila-
delphia Orchestra sat 2 Disney musical tech-
nicians. To one, went the responsibility of
establishing the »hythmical beat, recorded
on a separate channel, to create a basis for
laying out scemes in the actual work of
charting, animating, and re-recording as to
time and footage and re-orchestration. He
operated a specially constructed beat ma-
chine, similar in eperation and noise to a
telegraphic key. While watching Stokowski's
arms and synchronizing them with the sound

PRE- L.p RECORDING
E"’l AMEH MIXER FILTER AMP.

- MIXER (FOR CLOSE-MIX
RECORDING }

RECOROER
[H=-ame ] H.E PHONES
MON. AMP,
MIXER { FOR MONITOR-
ING)
RECORDER
THEATRE | |THEATRE
AP SPKR, |

FiG.2 N

Fig. 2. Block dia
arrangement of
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BEAT: MACHINE CHAN‘NEL

*BLEND® OF
A-B-C-D-E
“CLASSICAL™ OR
OIRECT PICK-UP

DISC 5POT-AECORDING
FOR IMMEDIATE
TEST PLAYBACK

FILM)

Fig. 3. This drawing prepared by Radio-Craft
serves to illustrate the 8-channel sound-film record-
ing ‘'made during the preparation of “Fanfasia'.
Individual microphones picked up portions of the
orchestra which were recorded as channels A {o E,
inclusive, Simultaneously these channels were elec-
trically combined {o create the special “blend’
indicated as channel G; and, a separate microphone
was used to afford simultaneous group pick-up of
the orchestra for recording as channel F. Here are
shown, exaggerated in timing for lpurpose of il-
lustration, marker impulses, channel H, from the
“beat machine,” for subsequent synchronization of
the action sequences with the accompanying sound.

of the orchestra, this technician tapped off
the beats for the entire program.

The other Disney staff member sat beside
the podium from which Stokowski directed,
waiting for the signal from the basement
below containing the recording machines
and mixers when they were ready to photo-
graph the sound. At a signal via the inter-
phone he would nod to Stokowski who would
cue him when the orchestra was ready to
commence. Through the interphone the as-
sistant director would shout, “roll them”,
then beat out the identifying symbols, call
out the section to be played, the name of
the .musical selection and the purich marks
to be applied by the recordists. All this cue
data was_reproduced on the sound track as
a guide to the film cutters.

SUMMARY

The heading illustration showing Mickey
Mouse is an artist’s drawing from a photo

by Walt Disney Productions representing-

about 2 frames of the picture film. Note
however that a standard (unenhanced-vol-
ume) sound track, not shown in this illus-
tration, actually iz included on the picture
film!. Ordinarily unused, in an emergency
however it may be picked-up by a standard
soundhead in the picture projector, and re-
produced over a theatre’s standard sotind
system. This sound track was specially re-
recorded, in Hollywood, from the group of
tracks originally recorded in Philadelphia.

Another item to note in connection with
this sound setup, is that its primary purpose
is not merely to demonstrate $-dimension
sound (only early portions of the picture
emphasize this factor), but that enhanced
sound (extended dynamic range) is fea-
tured.

“Fantasia” is built around the following
musieal masterpicces played by the 103-piece
Philadelphia Orchestra:

(1) Toccata and Fugue in D Minor Bach

(2) The Nutcracker Suite Tchaikovaky
(3) The Sorcerer’s Apprentice Dukag
(4) Rite of Spring Stravinsky

INTERMISSION
Pastoral (6th) Symphony Becthoven
(6) Dance of the Hours Ponchelli
(7) Night on Bald Mountain
s« o+« « « o . Moussorgsky
(8) Ave Maria , . . Schubert
Briefly summarizing the 3 main advan.
tages of the Fantasound system over a
standard sound reproducing system we see:
(1). 3 separate amplifier and loudspeaker
channels which make the sound source
move about on the stage and in the auditori-
um; (2) a tremendously increased volume
range easily equivalent to that of a sym-
phonic orchestra; and, (3) a greatly height-
ened illusion of reality achieved by spread-
ing the sound around the stage and audi-
torium.
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RECOMMENDED i
FOR BEGINNERS
AND EXPERTS |

The tremendous amount of research and
study involved in developing this unique
sound system, and the experience gained in
its installation and testing, have opened up
a complete new field on sound-on-film repro-
duction. It is believed that many of the
advantages of this system soon can be made
available to all theatres in a somewhat sim-
plified form.

It is noteworthy that, aside from the spe-
cial multi-track soundheads and variable
ghain amplifiers, all components of this spe-
cial sound system are standard sound re-
producing items provided with current thea-
tre sound equipment. Thus, when the appli-
cation of these special sound recording meth-
ods becomes more general, the sound equip-
ments now installed in theatres will not be-
come obsolete, but may be used as the main
portion of a new enlarged system.

“Fantasound” is not to be restricted to
Broadway, since 12 reproduction machines
have been constructed by RCA for the road
performances of “Fantasia” in the nation’s
76 largest cities.
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SMALLEST
RADIO TUBES!/

Designed specifically for the hearing-aid trade,
but also usable in experimental radio circuits,
2 new pentodes, here described, establish new
minimum mechanical and electrical limits in
the construction of small-space amplifiers.
Ezxperimental hearing-aid circuits incorporat-
ing these “world’s smallest” tubes are given.

R. D. WASHBURNE

THE types HY245 and 2565 tubes here [ ]

illustrated and described are not only
“the smallest pentode-type tubes that
have ever been manufactured, but they
furthermore require the lowest hattery
drain in both the filament and plate cir-
cuits of any tube yet developed”, states the
manufacturer, and continues, “in addition,
the efficiency of the tubes is the greatest
that has ever been achieved.”
These auper-tiny tubes smaskh all prece-
dences in small-space types (*), and with- [ ]
out-doubt arc the smolilest of any on the

One of the new pen.
todes, here compared
with a Jadies' wrist
watch, suggests that
wrist-band  radio  sets
may scon become prac-
tical. A plug-in octal
base serves temporarily
for testing and to iden-
tify the leads.

world market.

CIRCUITS
Circuits A, B and C of Fig. 1 illustrate
typical circuits in which only the 2 new

*Se¢ ‘" ‘Ieanut’-slze Tuhes.”” Radlo-Craft, Sent. ‘30,
p. 186; also, **Radically New Minlature *‘Bulten’ I3ottom
Tubes.” Feb. 40, p. 463; and, **1 Thumb-slze -Pentodes
for Hearing-Alds,”” May "50, p. 682,

tube types are required for constructing
high-gain audio amplifiers for use as hear-
ing-aids, etc. Note that fairly wide varia-
tions in circuit constants are tolerable when
these hearing-aid tubes are employed.

The tubes are available with 1%-inch
leads for direct electrical connection inte
the circuit. An octal hase is furnished, how-
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Fig. |. Typical circuits for use with the new tiny pentodes, both series- and parellel-filament connections

are shown in these audlo-{requenq amplifier circuits, which are especially suitable for use in hearing-aids,

OH*PU’_ transformer T must be designed fo match whatever earphone is selected. In Fig. |, for 45 ¥, "B"

operation, insert a 1.5 V. bias cell at X. In Fig. 2, choke Ch. measures 200 to 300 henries. [n Figs. 1 and
2, R-L equals 50,000 ohms; in Fig. 3, 40,000 ohms,
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*ELECTRONICSe

ever, to facilitate checking of the tubes in
test setups. If it is desired to keep track of
the leads, after removing this base, they
may be color-coded with enamel for identi-
fication,

These new Hytron tubes have approxi-
mately the plate load values indicated in the
accompanying tables. However, for maxi-
mum gain and power output, the plate load
gshould be adjusted to provide mazimum cir-
cuit efficieney. Optional output cireuits for
use in this counection are shown in Fig. 2.

SMALLEST SIZE

Actual comparisons of these super-Ban-
tam tubes with the Bantam, Jr., type, small-
est previously made by this manufacturer,
are as follows:

The Bantam, Jr., tubes, without bases oc-
cupied a volume of 0.4560-cu. in., and hearing-
aid tubes in another make of small-space
types, about 0.295-cu. in., whereas the new
super-Bantam types have a volume of hut
0.200-cu. in.

In diameter, the super-Bantam measures
0.453-in. as compared with 0.590-in. for the
Jr., and 0.500-in. for the other make previ-
ously mentioned.

Add to these small dimensions new low-
er figures for filament and plate drain
and the whole thing sums up to a definitely
“world’s smallest” tube series for which ex-
perimenters and laboratory technicians
have long waited. The success of this series
will depend to a considerable extent on the
uniformity of these tubes, both initially and
in service. This probably will be dependent
in part on how widely these tubes are ac-
cepted.

Note that these super-Bantams probably
have comparatively high interelectrode ca-
pacities, and hence, cannot be considered
ideal for use at radio frequencies. In the
A.F. service for which they were designed,
however, they should prove perfeetly satis-
factory. The*HY245 is the high-gain voltage
amplifier which precedes the HY255 “high
power sensitivity” output tube. Two of the
latter in push-pull should make possible am-
ple audio output for small-space devices
designed to operate a loud-speaker in the
minimum possible space.

These new pentodes make use of a V-type
high-tensil-strength alloy filament to af-
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*ELECTRONICS®
OPPORTUNITY AD-LETS

Advertisements in this section cost 15 cents a word
for each Inscriion. IName, address and Initials must
be included at the sborc rate. Cash should accom-
pany all classified advertisements unless placed by
an accredited advertising agency. No adrertisement
for loss than ten words accepted. ‘Fen perccnt dis-
count six lssues, twenty percent for* twelvc issues.

HY255

HIGH-
L2 WPEDANCE
HIGH- Al
INDUCTANCE  “4Q.000
OUTPUT TO

Objectionable or misleading advertiscinents not ac- CHOKE Sy
cepted. Advertlsements for March, 1041, lssuo wust
reach us not later than January 8th. e _g
Radfo-Craft * 20 Vesey St. * New York. N. Y. +
FIG.2
HY255
A.C. GENERATORS ra
110 VOLT A.C. AUTOMOBILE GENERATORS, EASILY el
installed. Perfect performance. Operates amplifiers, movies, IMPEDANCE
ste. LeJay Mauufacturing, 152 Lelsy Buitding, Minne- LOAD
apolis. Minu. 4%00
BOOKS AND MAGAZINES O OHMS

ASSURE YOURSELF OF GREATER PROFITS BY
doing radio service jobs more Quickly. Authentic service
guides show You the wey to locate and correct troubles
In sny radio recciver. Gernsback Official Radlo Service
Manuals show you how to complete more rebalr jobs In
Jess tlme—how Lo earn more money by faster servicing.
Rederaft Publications, 20 Vesey Bt, New York City.

e
WE MAVE A FEW HUNDRED RADIO ENCYCLO-
pedias, by S. Gernsback. second edition, originally sold
at $3.08. Book has 352 pages, weight 3 ibs., size 9 X
17 Inches. Red morocco—keratol fiexible binding. Bend
$2.49 in stamps. cash or_money order and book will be
forwatded express collect. Technifaz, 1915 So. State Street,
Chicsro. Tllinois.

WHAT DO YOU KNOW ABOUT AMPLIFIERS AND
Sound Systems? The Amplifier Handbook and Public
Addross Gulde covers P.A. from A to Z. Most compleic
and authentic book published on the aubject. Contalns
80 pages of vital Information on Amplifiers, P.A. Systcms,
Speakers. Accessories. Pickups, Microphones. ete. Printed
on fine costed stock. with numerous photographic 1llustra-
tions qgéid‘cxpllnnlors' dlagrams, and only 25¢.- Sce
page .

BUSINESS OPPORTUNITIES

FOR SALE, IN NORTHERN W, VA. TOWN OF 25,000,
radle repair and sound cqulpment business. Owner in {1l
hoalth; no rcasonable offer refused. Wrlte—Joseph B.
Silverman. I'hipps Clinle, Johns Mopking Iospital, Balti-
more, Md.

DIATHERMY MACHINES

FOR SALE—DIATHERMY MACHINE, CUSTOM.BUILT
by radio engineer. Machine substantially bullt with high
pallent safcty factor. 250-300 watts outpul. Neul profes-
afonal appearance. aAutomallc safety time switches, All
necessary bads and_olectrodes. 16 meters. Cosl $350.00.
Wil sacrifice_for $150.00. Less than I year old. Wil
demonstrate. Writo for uppeintment. Y, FELDMAN. 566
W. 191st Street, Apt. 15, New York City.

EDUCATIONAL COURSES

USED CORRESPONDENCE COURSES AND EDUCA-
tonal Books Bought, Sold or Rented. Catalog Free.
Vernon Exchenge, Henagar, Als.

CORRESPONDENCE COURSES AND EDUCATIONAL
books, slightly used. Sold. Rented. Exchanged. All sub-
jects. Satistaction guaranteed. Cash pald for used courses.
Combleto detalls and bargain catalog FREE, Write Nelson
Company, 500 Sherman, Dept, 1-242. Chicago.

MANUSCRIPTS WANTED

WANTED—MANUSCRIPTS, POEMS, SONGS FOR
publication. Fortuny’'s, 87 Fifth Ave., New York.

PATENT ATTORNEYS

INVENTORS—TAKE PROMPT STEPS TO PROTECT
sour invention. Delsys are dangerous. Get new FREH
ook, *“How to Protect Your Inventlon,” and ‘‘Invention
Record” form. Preliminary information free. Reasonable
fecs. Consclentious counsel. Xasr payment Plan, Lesrn
how to Drotect and sell your invention, Write us todsy.
MeMorrow and Berman, Reglstered TPatent Attorneys,
178-B Barristor Bullding, Wash!ngton, D. C

PHOTOGRAPHY
1/100,000 OF A SECOND SPEED FLASH UNIT FOR
Strobogcople  Photography. $200.00. Apt. 63, 782 West
End aAve., New York Clty.
RADIO

WE BUY AND SELL USED RADIO TESTING EQUIP-

ment. Time bayments il desired. Harold Davis, Inc.,
Jackson., Miss.
CONDENSERS te¢e UP. TUBES Ii0c. FREE LI|STS.

Potter. 1314-C MeGee, Xansas City. Mo.

WANTED: ELECTROLYTIC DETECTOR., SLIDE-PLATE
varlablo condenser (preferably United}. Magnavox model
TRF-3 set. early studlo-iy¥pe earbon lcrophone in case,
rotary $park gap and Thordarsen '‘Fliexible™” transformer,

Tuska ‘-Superdyne.’”’ Adams-Morgan wooden case brass-
plate condenser. “*Crant’” loudspeaker. Wil swap homo
radio set, ear-radio set. meters. R. Bernard, 40

etc.
Manning Ave., No. Plalnfleld. N. J.

TECHNICAL ART SERVICE

DRAFTING AND ART SERVICE—A COMPLETE
Servico for tho Industrlal and Commercla) Marketers.
If your business or Plant can’t afford & designing or
drafting staff, don’t let this stop You from golng shead
with that new Oroduct You intend marketing. or that
eatslog of machanieal or electrieal items which needs
fine detajled drawings and highly retoushed photographs,
Any mechanieal, olectrical or radlo problem can bo solved
for you by our associated staff of designers, draflemen
and artists. and technlcal copywriters. Write for any
additlonal information a5 to methods and Drico for this
sorvlco. Tec-Art Drafling Service. 228 Charlotte Terrace.
Rosella Park. N. T

DRAFTING SCHEMATIC DIAGRAMS SEND Us A
rough sketeh of your dreuit. Estimates by return mail.
Our Drices are moderata; our work guarantecd. No jobs
too big of small, Wm. Kadlecel, Jr., 410 East 85th St..
New York, N. Y.
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Fig. 2. Optional-circuits. Circuit A is recommended

for use with high-impedance crystal {or magnetic)

receivers. Condenser C isolates the ''-4-'' potential

from the receiver circuit. Diagram B is for use enly
with low-impedance magnetic receivers.

ford maximum life and minimum micro-
phonism.

LOWEST "A" AND "8" DRAIN

Note that both these tubes have identi-
cal filament characteristics, e, 1.26 V. D.C.
and 28 milliamperes, approx.

The 245 is designed to operate at zero grid
bias; but a copper-oxide bias cell may be
used to bias the control-grid of the HY265.
Both tubes are designed for maximum op-
eration at a plate voltage of only 45 V. The
rated plate drain of the HY245 is under
¥%-ma.; the 266 draws about 1.1 ma.

The illustration of this tube in the photo-
graph at the head of this article was posed
by Radio-Craft and dynamically illustrates
the tiny size of these new tubes. Their
actual dimensions are given and illustrated
in Fig. 3.

CHARACTERISTICS

Provision must be made to prevent the
filament voltage of either the HY245 or the
HY255 exceeding 1.656 V. at the tube at all
times, Less than 1 volt is not recommended.

For optimum conditions, 30 volts is rec-
ommended for plate and screen-grid supply
as indicated in the tables,

The values indicated in the table, for the
HY245's plate load, is an approximation
based upon laboratory tests. It is suggested
that the plate loading device be designed

< N.c.‘>
BOTTOM VIEW
OCTAL TEST BASE

(N .C.s NO CONNECTION)
% & HY255

\—Gl

G2 ~F-
F+

Fig. 3, Tube dimensions and connections, In this

illustration, the new tiny pentode is shown in its

actual size. Its connections are indicated with ref-

erence fo an octal base. The types HY245 and ‘255

hearing-aid iubes are identical in appearance and
terminal connections.

to obtain a2 minimum impedance of 1 meg.
to obtain maximum voltage amplification.
Impedance coupling affords high impedance
at low IR drop across the plate load.

It is possible to operate the HY255 at zero
grid bias where the values of plate and
screen-grid voltage are 30 V. or less.

The values shown in the table, for the
plate load impedunce of the type HY255,
is an approximation based on mean average
laboratory measurements. It is recommend-
ed that the output loading choke be designed
for a minimum inductance of 40 hy. at
rated plate current. The reflected impedance
of the receiver should not be less than
40,000 ohms to obtain maximum efficiency.

HY245—Voltage-Amplifier Pentode
STATIC CHARACTERISTICS

Filament voltage 1.25 V., D.C.
Filament current 0.028- A.. approx.
Plate voltage 45.0 V., max.
Screen-grid voltage (G2) 46.0 V.. max,

Control-grid bias 0 s
ma., 8pProx.

Plate current 0.4-

Screen-grid current 0.2- ma., BPProx.
Mutusal conductance 375 umbhos, approx.
Plate xesistance 1.0 megs., apProx..

HY255—Power-Output. Pehtode
STATIC CHARACTERISTICS

Filament voltage 1.25 V..D.C.
Filament current 028 A., approx.
Plate voltage 45 V., max;
Sereen-grid voltage (G2) 46 V.. max.
Control-grid bias -1.5 V.

Plate current 1.1 ma., approX.

.36
450

Screen-grid current
Mutual conductance

ma., approx,
umhos, 8PPTOX.

HY245
TYPICAL AMPLIFIER OPERATION—CLASS A

Resistance - Capacity CouPled Impedance - Capacity Coupled
Plate supply voltage 30. 45. 30. 45. V.
Screen-grid supply voltage 30, 45. 30. 45. V.
Control-grid bias 0 0 0 0 V.
Plate load 1 1 mex. 300 200 hy.
Screen-grid dropping resis. 3 L | 2 1 meg.
Control-grid leak resis. 5 [ 5 & megs.

HY255
TYPICAL AMPLIFIER OPERATION—CLASS A

Plate voltage 30 45 \'#
Screen-grid voltage 30 46 V.
Control-grid bias [1] 1.6 V.
Load impedance 50,000 40,000 ohms
Control-grid leak resis. 5 5 megs.
Plate current .85 11 ma., approx.
Screen-grid current o .36 ma., approx.
Power output 10 18 milliwatts approx.
Total harmonic distortion 16 12 %, approx.

OPERATING NOTES

. ... CROSLEY (models using
Speaker Field)

When the field coil burns out on one of
these sets, an 8-in. P.M. dynamic speaker,
which can be purchased at a cost comparable
to that of the replacement field coil, may be
used to replace the original spcaker. Mount

10,000-0hm

RADIO-CRAFT
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the replacement on a fibreboard bafile, which
may be installed in the set with the original
hardware, Connect a 10,000-0hm, 25-watt re-
sistor across the field coil terminals, at the
speaker. The repaired set will have the tone
quality of a new radio,

THOMAS PREWITT,

Plainfield, Ind.

for FEBRUARY, 1941
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Sevvicemen! —Install Them jo‘z g)teﬁtet ptojiﬂ |
"ELECTRIC EYE"” BURGLAR ALARMS

. The author tells how the use of photoelectric equipment for industrial appli-
cations is a “natural” for the radio Serviceman. A practical application
which Servicemen showld find to be a money-maker is described, and the

necessary construction details are supplied.

L. M. DEZETTEL

&
A commercial type of
photocell equipment suit-
able for use in electronic
burglar alarm systems.
Left, photocell equip-

ment in its housing; right,
the exciter {light source).
Photos—waorner Produets Co.

dealer is constantly seeking additional
products to merchandise. Knocking at
his door is a comparatively unexplored
market. This new market is the use of photo-
electric equipment in industrial applications.

This type of equipment, operating upon
the electronic principle, is in theory not un-
like the operation of radio receivers or am-
plifiers. It is a “natural” for the radio
Serviceman, who should find it easy to un-
derstand the principles of operation,

By far the greatest application of photo-
electric cell equipment is its use in burglar
alarm Systemns. In this application the
scheme essentially comprises a beam of in-
visible infra-red light whose continuity from
light-sensitive cell to alarm relay must re-
main unbroken if the alarm is not to be
given. When this invisible barrier is broken
by an intruder, electrical apparatus is set
into motion to give an audible or visible
alarm in any chosen place continuously until
reset. This beam should be invisible even in
the dark, thus giving ample protection to the
property which is covered by the device.

THE progressive radio Serviceman and

V2.50L6GT =]

REL,
HiGH-
AESISTANCE
RELAY

[ 117V

ACORDC.

Schematic diagram of photocell-operated vacuum-
tube relay. This is a simple A.C..D.C, circuit which
may be used .for experimenting.

RADIO-CRAFT
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"BLACK LIGHT"

Let us consider the essential cquipment
in greater detail. A light socurce of the prop-
er type is first required. Usually this takes
the form of a low-voltage incandescent bulb
of the automobile headlight type. The low
voltage may be obtained from an A.C. source
by means of a step-down transformer of
the type carried by all radio supply houses.
It should have a 6.3-volt output and suf-
ficient carrying capacity for whatever type
lamp you may use. An A.C.-D.C. type of
light source merely is a small 115-V. pro-
jection lamp.

In an opening in the side of a light-tight
box is a lens whose focal length is equal
to the distance from the bulb to the mount-
ing position of the lens. This will produce
a nearly parallel beam of light. In back of
this lens is placed a filter designed to absorb
all light wavelengths below 7,200 Au, (Ang-
stroms), allowing only infra-red or “black’
light to pass.

The light source is placed so that the
beam of light will pass by doors, windows
and other points whose protection is re-
quired For full protection around corners,
mirrors are used. The sketch indicates the
protection that may be obtained by the prop-
er placement of mirrors. Obviously each in-
stallation requires ingenuity of thought, de-
pending upon the circumstances.

"ELECTRIC EYE"

At the other end of the beam is a photo-
cell relay unit, also housed in a light-tight
box, and with the lens mounted in an open-
ing on one side. The purpose of this lens
is to concentrate the beam of light on to
the “electric eye” itself, excluding all other
light. o

The photocell relay unit eontains a caesi-

. um-coated photocell, a vacuum-tube grid-

controlled rectifier with appropriate re-
sistors and condensers, and the relay. The
operation of the photocell unit is explained
later on. In its simplest form the switching
part of the relay is connected in series with

1941
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2 or 3 drycells and a bell which may be
mounted anywhere.

The light beam on the photocell main-
tains the relay in an open position; and
when the beam is interrupted, the relay
contacts close, ringing the bell. In actual
application, however, a drop-out type of
relay is used so that when the beam of light
is interrupted, the bell continues to ring
even though the intruder may step out of
the beam of light.

Additional features are also incorporated
which protect the user against power fail-
ure, prevent outsiders from tampering with
the equipment, and allow other equipment to
be added, such as an external alarm system.

CONTROL BOX

Where complete protection is required and
large areas are to be covered, there are
systems which incorporate a special con-
trol box. To the control box may be con-
nected one or several photocell systems,
almost any amount of external alarm sys-
tems and other indicators; and, also, the
closed-circuit type of burglar alarm protec-
tion.

You have probably seen many store win-
dows with strips of tin-foil applied all
around the glass and about 6 inches from
the edge. This is part of a *closedscircuit
system.” The tin-foil strips are connected
in series, and included in the circuit are
switches on the doors, windows, etc., which
open up when the doors or windows are
opened. The circuit is then wired in series
with a battery source and a high-resistance
relay, and actuates an alarm when the ¢ir-
cuit is broken. A high-resistance, sensitive
relay drains very little current, and battery
life is quite high,

INSTALLATION

Actual installation is much simpler than
vou would imagine. The only ¢onsideration
required is that the beam of light should
protect entrances to the building and other

AN
L 1+, 1

(SKY-LIGHT ’

M- MIRROR WaWINDOW

Plan of a photoelectric installation, requiring 2
number of mirrors but only one light source {exciter)
and photocell unit, in a burglar alarm system.
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SUPER SPECIALS

rofuni
post charges, elss order shipped express. collect.

stamps. No C.0.D. to foreipn countries.

ORDER TODAY

All of the attractive items listed hers are brand new. ALL are in PERFECT WORKING OROER. In many
nus. lho parts alone tetal more than the Drice we are asking. 1009 salisfaction guaranteed or Your money

ORDEH 'FROM THIS PAGE. Use the convenlent coupon below, Includ'o sufficlent extra remlittance for parcel

Any excess wlll be refunded.
ceposit. If full remlttance accompanles order, deduct 2% discount. Send monsy arder, certified check. new U. §.

LIMITED QUANTITIES

C.0.D. shipments require 20%

PROMPT SHIPMENTS ASSURED

2 SPEED PHBNDGRAPH TURNTABLE

Adapts any phonograp
for bolh 83-1/3 and 78
R.P This ingenious
derlce. by simply replac-
ing yout prcsent turntable,
sutomatically modernizes
your machine to play 33- 1/5 R P.M. high-fidelity transe
cription Tecords s well as the standard 78 R.P.M.
records. Quickly installed by anyone, Complete instruc.
tions furnished. Feit-covered turntable measures 12

in dipmeter and ﬂin all standard thoBTth! Packed
;n original box. Orlginal .price $3. Shp. Wt. 3 lba.

N
Youh ¥he? ... . . 10

2.WAY LAMP

QOrnamental dual purpess lamn,
Can bo used 88 a table or
vanity lamp in one position.
.By turning swivel baso it be-
comes B bracket -lamp which
may be mounted on . wall,
Hanger in base
1s “provided for
this. Handsome
deslgn. Baseo
mado of pressed
gless. polighed
wood and plated
stand. (Comes

with
ghade colorfully decorated with rib-

metal round

bon design. ot more elaborate

fluted shade with flower design.

Helght of lamp 12%7: shade 8%,

gulmplm with cord. Shipping wgt,
8.

1TEM (Pl In Sh rl ) NO. I20
YOUR PRICE -+ 98¢

ITEM FI ted Sh de}
No. |2I(. Y:)UR P?IlaCE $l'05

BENNETT LABORATORY BALANCE

A compact laboretory bslance made of finest Quality
tested matorisls, Extreme scnsitivity (to 2-100ths gram
or 2-7ths Rrain). Weighs to one decimsl pt. further

CENTEMIMG AND

LBALANCING
» NUT
BEaang WEIONTS

KMFE FOGE
MNIFE EQGE CENTERER
ANO BEAM RELEASE
than vsual low priced counter scale. Wil handle up to
100 grams (about 4 o0z.). Bakelite pan; tool steel knife
edge; agate benrlng tor long life and accuracy. Ideal
for photographic work and lab use. Handsome stream-
line dosign. Graduated elther in meiric or apothecary
system. Bhipping wgt. 2 lbs. $7 O

TEM ‘NO. 122
I00 POWER TELESCOPE LENS KT

YOUR PRICE .oo.oucioiivnoeniainiennss

Make your own high Dowered 6
ft. telescope! Now you can thrill
to 8 closcup view of the worlds
out in space. See the rings
around Saturn, the mountains of
the moon! Kit contalns 3" dlam..
75" focal length, ground and

polished objective lens and 2
astronomical eve-picces, magnificatlon 50x and 100x,
Compiete kit with full ingtructions. $1 95

New Gatalogy

YOUR PRI(PE'3 B T
JUST OUT
A POSTAL CARD BRINGS IT TO YOU
SEND FOR IT TODAY

POINT
BUSPENSION

‘ping wt. 8 1lbs.

AMAZING BLACK LIGHT!!
Powsrfu! 300 Watt Ulira. Viclet Bulb

The best and most prac-
tical source of ultra-violet
light for - general experi-
and e¢ntettalnment
uss. Makes all fuorescent
substances brilllantly luml-
nescent. No transformers of
any kind needed, Filz any
standard lamp lockoL Made
with spaclal filter glam
mitting only ultr
rays to come through. Drings
out beautiful obalescant hues

violet

in varlous types of mate-
rials. Swell for amlleur
parties. plays, etc.. ob-
%ngn unlque lln\llnl effects. Bulb only. Bizs °f bulb.
Shp. Wt.
ITEM NO. 87
YOUR PRICE . PR, BETOBO6s . $200

ULTRA MAGNET

LIFTS MORE THAN 20 TIMES
{TS OWN WEIGHT

LITTLE GIANT MAGNET. Lifts
5 lbl eul WVelghs 4 oz. Made

new high-magnstic
u(eol Comnlete with  keeper.
World's most powerful magnet ever
made. The experlmenter and hob-
byist will find hundreds of ex-
cellent uges for this higRh qualiey
permanent magnet. Measures 1%~
X 1%". Shp. Wt % lbe

TEM NO. 86
OUR PRIC

. $1.00

ELECTRIC
TURNTABLE

A sturdy elsctric turntable.
ideal for cye-catching win-
dow displays. A MUST for
alert retailers. Frame made
of 18 gZeuZe steel. 18 In.
steel turntable makes three
revolutions per minute. Turntable supports load 00
Ibs, Balibearing construction. Rich bluck enamel Hnieh,
Operates on' 110 v, A, Current cost only Ye a day.
Size: 5%° high, base 8" square. Shibping wgt. 11 1bs,

ITEM NO. 124 $8'|9‘§

VOUR PRICE Loooie it iiriniiaiaaes,
NEW ELECTRIC MOTOR-SAW

Now you can have all the
fun of fine, fast jlgsaw work

without any of {ts difficulty.
Simply steer the llghtning-
fest blede and see il seem-
ingly melt it maglc way
through wood. plastics and
building bosard,
STROKES per MINUTEI
Average cutting speed 1 foot
por minute through %~ me-
dium hard wood, Works §
times faster than an¥ free-
hand saw. Operates on 50-60
cyele 110 v Alternating
Current. Serew ndjulu blade
stroks from %"

Off-0n Switeh bulll. 1n handle. Comnle!e with 8 ft. power

cord and 3 saw blades.

e .. §4.85
ELECTRIC HUMIDIFIER FOUNTAIN

Adds healthful mofsture to
the air In winter. Evap-
orates a3 much 88 8 pint of
water In 24 hours. Fountuln
is in diam. Soran 8
streams ©f waler .5 above

fountaln head, Mads of spun
aluminum. Comes in  five
colors: Bronze. chrome. cop-
per, red, green. No water
connections  reQuired. Just
plug Into 110 volt. 60 cycie
Current consumption fow cents a month,

A.C. outlet.
Complete with base switeh and 8 ft. power cord. Ship-

Tist price $14.85. Only & limlted
supply on hand.

ITEM NO. 125

YOUR PRICE .......c....ccovuuvucuisnnss 54'95

HUDSON SPECIALTIES CO., 40 West Broadway, N.Y.C.

shipping charges) 1s enelosed.

OR my deposit-of &............
order for less than $2.00. (New TU.

NADYE . iimd ia i d s m bt ® 00 Shem: i oS . smEwa

iIT'S EASY TO ORDER—CLIP COUPON—MAIL NOW [ORDER FROM THIS PAGE.

.‘------------.-----------------------------------------
HUDSON SPECIALTIES CO.. 40 West Broadway, Dept. RC-241, New York. N. Y.
I have circled below the numbers of the items I'm ordering. My full remittance of $...

1s enclosed (20% reqQuired).
S. stamps. check or money order accepte

1

1

[ ]

1

L}

: Cirele Item No. wanted: 86. 87, 89, 97, 120. 12, 122, 123, 124, 125
]

] o, AGATEBS .. nieesscanriansies
]

]

1

1)

.......... veeecee... Blate Laieeiiiiaenes
Send remittance by check. stamps or money order: rogister letter 1f you sond cpeh or stamps.

(lnclude

ship order d(?)O.D. tor balance, No C.0.D.
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areas, It is not important just how the light
source is mounted; a small shelf built into
the corner of the room but rigidly mounted,
about 4 feet above the floor, is a good place
from which to start.

Mirrors can be mounted on the walls or
on pillars. The photocell relay unit may be
mounted on & shelf similar to the light
source. One important thing to keep in mind
is that the adjustment of the mirrors must
be such that the beam of light will pass
from one to another without any apprecia-
ble loss of light. The greater the intensity
of the light that finally reaches the photo-
cell unit, the more reliable will be the op-
eration.

Keep the distance between the light source
and the photocell unit within the limits
specified by the manufacturer. This is usual-
1y between 76 and 125 ft. Systems wili work
over greater distances, but the intensity of
the light beam must be increased, and care-
ful protection against the entrance of ex-
traneous light onto the photocell is required.

THEORY; OTHER APPLICATIONS

The theory bchind the operation of the
photocell unit is not at all difficult to under-
stand. Referring to th= schemetic diagram,
you will notice that the grid of the tube is
operated at a greater negative potential
than the cathode. The proper operating
point is obtained by the adjustment of a
potentlometer and is usually just about cut-
off voltage for the tube. The Caesium-coat-
ed photocells have the fortunate property
of producing effects similar to a resistor,
—varying in resistance in direct proportion
to the amount of light falling on the
cathode. As you will notice, the photocell
is connected from the control-grid to a point
on the line where it obtains a certain
amount of D.C. potential. As light falls on
the cell, its resistance is lowered from, an
almost infinite resistance (at no light) to a
much lower value so that the grid of the
tube becomes more positive with respect to
cathode. This causes current to flow in the
plate circuit of the tube, thus actuating the
relay.

If, as in burglar alarm systems, the beam
of light remains on the photocell, the plate
current will flow continuously, holding the
relay in. As the relay used is of the double-
throw type, connections are made to the
“normally closed” contact. When the beam
of light is interrupted, the control-grid of
the tube regains its negative bias, cutting
off the current in the plate circuit of, the
tube, and allowing the relay to drop closed.

Equipment of this type is also being used
regularly in smoke control, sorting, count-
ing, humidity control, lighting control, an-
nouncer systems, oil burner control, and a
host of other applications.

LIST OF PARTS

One G.M. Laboratories photocell, type 59-Z,
vi;

One IRC resistor type BT¥%, 10 megs., %-
watt carbon, R1;

One IRC resistor type W500, 500-ohm po-
tentiometer, R2;

One Ohmite resistor No. 0570, 750 ohms,
50-watt divider (with extra slider; ad-
just sliders for 480 ohms and 100 ohms),
R3;

One Amphenol “Mip” octal socket;

One Amphenol “Mip” 4-contact socket;

One Aerovox condenser, type PRS, 25 mf.,
50-volt electrolytic, C;

One Allied relay, type PC, 2,600 ohms,
S.P.D.T., REL.;

One RCA tube, type 50L6GT, V2.

This article has been prepared from data
supplied by cowrtesy of Allied Radio Corp.
FEBRUARY, 1941
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INTRODUCING ““SOUNDIES"’

Dime motion pictures in bars, highwdy stands, hotel lobbies,
etc., made possible by a new coin machine, add another new
avenue of revenue for sound specialists and radio Servicemen.

N back of that vertical-bar grill-work you
I see underneath the picture sereen in the

dime-movie machine at upper-right, which
Capt. James Roosevelt is so intently observ-
ing, are 4 loudspeakers, These constitute
part of the sound system devised for this
16-mm. apparatus by RCA. The remaining
equipment are the amplifier and its power
supply, but mention of the loudspeaker com-
plement should he the tip-off to technicians
that in the installation and service of this
machine (and competitive counterparts
which may soon appear), liec many dollars.
Like any talking motion picture, this ap-
paratus requires the attention of experts to

maintain proper operation of the equipment,.

from photocell to Joudspeakers.

But let us pget on with the rest of the
story.

A Soundie is a strip of sound-on-film, 16
mm. in size, which plays on the Panomm
machine for about 3 minutes. Eight of these
soundies (made under the direction of
James Rooseveit’s Globe Productions, Inc.)
make up 1 reel and consist--of approx.
1,000 feet of ﬁ]m Patron places one or
inore dimes in the coin chute and the proper
number of soundies, each about 3 minutes in
length, automatically play. The reel has no
beginning, middle, or end. When one soundie
is finished, the next one is ready to play.
There is no rewinding at any time—no
waiting. The soundie must get itself over
to the public in 3 minutes, instead of an
hour or two.

l. E. Mouromtse!f inspects the newest ‘'Klystron''.

O show how power may be beamed
Tthrough air by a new “Klystron”, each

of 100 deans and professors, in the
Westinghouse conference auditorium at the
Lamp Laboratories in Bloofield, N. J., last
month, held aloft a flashlight bulb to which
was attached a short wire antenna. As the
“Klystron” poured forth its energy waves,
which were focused through space like a
beam of light with the help of a six foot
horn, the bulbs beeame lighted as though
connected to storage batteries.

The new generator has a variety of pos-
sible uses. It may be emploved to increase
greatly the number of television transmis-
RADIO-CRAFT
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The panoram is a coin wmachine. It
operates automatically upon the insertion
of a dime, in a split second it goes into
action. No attendant is necessary to start
it, stop it or see that nothing goes wrong.
After the patron drops his dime, he has
nothing more to do but view the soundies.

The machine is entirely self-contained—
projector, speakers, screen are all in one
cabinet about 6 ft. high, 3 ft. wide and a
little over 2 ft. deep. It’'s all done with mir-
rors-—the light beam projecting the image
is zigzagged inside the cabinet and comes
out on a translucent screen. Thirty, 50, or
even more people, can see the movie at one
and the same time. The screen is 2x1.5 ft.
high. Daylight doesn’t bother it and it will
show a clear image with electric lights
turned on all over the room. It's made of
unbreakable plastic.

Each soundie is a complete short in it-
self requiring a separate script, east, di-
rector and recording. Eight to 10 soundies
are on a single endless reel, Patron cannot
select; he has to take the next soundie com-
ing up. A moving program at top of ma-
chine informs him of sequence of the
pictures.

About one new reel a week—400 to 500
separate subjects—will be needed each year.
Films arc vented to the operators of the
machines at a rental of from $10 to $15 per
week per reel. (Cost of the panoram movie
machine is in the vicinity of $1,000.)

Cooperating with Mills Novelty Company
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James Roosevelt views his-new '"Soundies”,

in the manufacture of the machines is RCA
Mfg. Co. which records the soundies and

manufactures the speakers and projectors

for the panoram. Westinghouse has de-

veloped the new exciter lamps which burn
a month instead of a week as former lamps
did.

Cigar smokers in hotel lobbies, cockteil
sippers in the better lounges, truck drivers
devouring hamburgers at highway stands

probably will have scen this new device in
action by the time this issue of Radio-Craft

reaches the newsstands. Big-name singers,

musicians, entertmnexs and a whole raft of
promising neweomers will be seen and heard

via the panoram,

THE “KLYSTRON’’ TUBE

Does It %‘m/d Radio Transmission oé Power?

This article describes the “Klystron,” which engineers

believe is the forerunner of devices which may some day

make it possd)le for homes to be lzqhted with power picked
from the air, «s we now receive radio programs.

sion channels; or the number of messages
transmitted simultancously over a telephone
wire. It has potential value in producing
heat for medical purposes by ultra short-
wave. Another logical use is as an improved
means for aireraft navigation. Homes
might even be illuminated some day by
power’ picked up from the air as we now

pick up radio programs. The list of pos-,

sible uses secms limited only by imagina-
tion, and by the instrument’s relative ef-
ficiency as compared with existing methods
of transmitting electric power.

The device, which originated about 2
years ago in the laboratories at Stanford
University, a few months ago moved into
the research laboratories of the Westing-
house Company at Bloomfield and East
Pittsburgh, by arrangement with the Sperry
Gyroscope Company, designated by the
University to promote practical and com-
mercial use of the new instrument.

"POPULAR" DESCRIPTION

Westinghouse research engineers have
sueceeded in reducing the klystron’s size and
converting it into a vacuum- type tube with-
out decreasing the output. It is a practical
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device for obtaining power at- high fre-
quencies which has not been previously
available. So complicated is the interior
mechanism and structure that much time
had to be used for proper methods of as-
sembling and evacuating the tube, it was
explained. I. E. Mouromtseff and G. M.
Dinnick, who among other engineers of the
company have worked on the device, believe
they have created the first practicable
evacuated klystron. The new tube is also
air-cooled instead of water-cooled, another
important refinement and step forward. I. E.
Mouronitseff is shown in the accompanying
photo making adjustments in the klystron.

The klystron sends out beamns of power
by breaking up an electron stream, bunch-
ing the individual electrons, and converting
their energy into ultra high-frequency os-
cillations which are 10 times shorter than
the shortest radio wave now in use. It does
this by means of 2 small doughnut-shaped
copper tanks called “Rhumbatrons”, de-
veloped by William W. Hansen, a Stanford
University physicist.

Professor Hansen was attempting to de-
velop a new kind of “atom-smasher” when
he devised this new method of making radio
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waves surge back and forth within a metal
tank, thus increasing the intensity of their
oscillations. His colleagues dubbed the tank
a Rhumbatron because of the rhythmic
surging of the radio waves within its walls.

TECHNICAL -DESCRIPTION

The klyvstron takes advantage of the fact
that the speed of electrons can be influenced
by an electric field. As electrons race from
an elgctrode at one end of the device, travel-
ing in a continuous stream with a speed of
approximately 20,000 miles a second under
the impetus of 1,000 to 5,000 volts, they are
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affected by the electric field oscillating in
the first rhumbatron. )

When excited electrically, the rhumba-
trons or resonators produce rapidly-vary-
ing differences in voltages. It is these varia-
tions in voltage which cause the electrons
in the beam to be grouped or bunched.

As the electrons pass between the bars
of a grid (a screen-like opening) in the
first rhumbatron, 3 things happen: some of
the electrons are speeded up by the oscil-
lating electric field; some are slowed down;
and others are unaffected and just keep go-
ing at their normal pace. The effect on the
electrons depends on whether the field is in
the direction of electron motion or in the
opposite direction. - .

Surging into a “‘drift space”, the faster
electrons of one greup in the continuous
electron beam overtake the slower electrons
in the preceding group and form bunches
of electrons. These bunches pass through
the first grid in the second rhumbatron
located at a point of streng concentration
of electrons. Incidentally, the first rhum-
batron is termed the “buncher” and the
second is the “catcher”. At the catcher, the
energy of the electrons is transformed into
electric oscillations vibrating hundreds of
millions of times & second.

By means of a precise synchronization of
the “buncher” and the “catcher” the electron
groups are timed to go against an alternat-
ing current field within the “catcher”,
where they lose their energy of motion
which is converted into high-frequency elec-
trical energy. The high degree of charge
concentration in the bunches corresponds to
a correspondingly high value of electron
current. In-this manner, a beam of electrons

is converted into an impulse current,—in
effect, an alternating current superimposed
on a direct current.

While “a coupling loop” fecds some of
this oscillating energy back into the
“buncher”, another loop of wire carries part
of the energy to a finger-length antenna on
the outside of the ‘‘catcher”, from which
the high-frequency power is radiated.

The present klystrons are capable of pro-
ducing electrical waves varying -in frequen-
cy from some 750,000,000 to 3,000,000,000
cycles a second (750 to 3,000 mc.) and a
wavelength of 16 to 4 inches, compared with
ordinary shortwave frequencies of around
15,000,000 cycles (15 me.) and wavelengths
of from 300 to 10 yards. And even today,
the klystron is able to broadeast its high-
frequency waves with.a power of 200 to 500
watts, comparable with the power of many
commercial longwave radio transmitters.

EXPERIMENTS

These short waves are great mimies; they
travel very much like light waves and even
somewhat like sound waves. Like light, they
pursue a line-of-sight course. A striking ex-
periment shows how ,.the klystron waves
differ from ordinary radio waves, which
spread out and pass through non-metallic
materials. While holding a glowing lamp in
the klystron beam, a slab of wood between
the lamp and the klystron’s antenna will
put the lamp out, -

_ The manner in which the ultra-high-
frequency” waves follow a restricted level
of motion—their so-called polarization—can
be demonstrated by a long tubular fluores-
cent lamp.- When the lamp is held at an
angle to the klystron’s antenna nothing

happens, but when it is held parallel to the .

antenna; it glows, because in this position
the lamp intercepts the maximum -amount
of waves which are traveling parallel to
the antenna,

Another attribute of the new waves is
their peculiar obligingness; they actually
appear to stand still so that they can be
physically measured. Connecting the kly-

sy

stron’s antenna to 2 long, parallel wires, a -
filament lamp may be slid along the swires :
until it glows brightly. As the lamp con-:

tinues to move along the wire, it losesg its
glow, but later rvegains it. The distance be-
tween the 2 bright spots is the distance be-

tween 2 crests of a klystron wave, and by.

multiplying this distance by two, the in-
vestigator obtains the length of an indi-
vidual wave.

RADIO AIDS TRANSCONTINENTAL AIRWAYS

of commercial aviation. The operators at
these stations are constantly in touch with
the pilots in the air and with the other
stations.

THE 20th Anniversary of the first coast-to-
coast airway has- just been celebrated,
marking 2  decades of achiévement on the
important New York to San Francisco air
transport route. In these 20 years of com-
mercial air flying radio has become an in-
dispensible adjunct in maintaining peak
performance on the air lanes.

Before the 20th Anniversary year is end-
ed, schedules will have been reduced—from
the 63 hours of 10 years ago to 13% hours—
with the introduction of 4-engined Super
Mainliners. United Air Lines has ordered 20
of these big eraft for delivery early in 1941.
They will cruise at 228 miles-an hour, carry
40 passengers and a crew of B, transporting
10,700 pounds of mail, express and bag-
gage.

Twenty years ago weather service in avia-
tion was just a case of each individual
pilot’s judgment. Today every plane is in
constant touch with the ground radio sta-
tions and is informed of the weather all
along the route. N

The ground radio stations are the heart

RADIO-CRAFT
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A United Airfines radio station with Kellogg equip-
ment. Operators are in constant, 2-way communica-
tion with pilots in the air as shown here.

for FEBRUARY, 1941
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NEW POWER PLUGS

Howard B. Jones
2300 Wabansia Ave., Chicago, III.

NEW line of power plugs and sockets

designed for 5,000 volts and 25 am-
peres. They are made in 2, 4, 6, 8, 10 and 12
contacts. All sizes are polarized to eliminate
errors in making connections. All units are
designed to prevent accidental contact with
the fingers.—Radio-Craft

STROBOSCOPIC RECORDING
DISC

H. & A. Selmer, Inc.
Elkhart, Indiana

LS
¢

METAL-BASE, acetate-coated, blank

recording disc which has a patented
strobogcopic label which gives an instan-
taneous check on the turntable speed each
time the record is played. The label permits
the speed to be checked at 78 r.p.m. under
a 60-cycle light. Available in 6 in, and 10 in.
sizes.—Radio-Craft

CODE-PRACTICE OSCILLATORS

Bud Radio, Inc.
5205 Cedar Ave. Cleveland, Ohio

= ODEL CPO-122 is an ear-
phone-type code-practice
oscillator which can handle up
to 20 pairs of earphones or up
to 5 small magnetic speakers.
A variable tone control and
pitch control permits both vol-
ume and tone to be adjusted to suit individu-
al needs. Other types of code-practice oscil-
lators are also available.~—Radio-Craft

PORTABLE ELECTRIC DRILL
AND GRINDER

Paramount Products Co.
545 5th Ave, N. Y. C.

LTHOUGH

small in
size and light in
weight, this
portable tool can perform a
variety of functions which
make it a handy tool to have
around the service shop. It
drills, grinds, sands, polishes,
saws, etches, etc., with the ’
aid of accessories. The tool weighs about
3% 1bs. and has a chuck capacity up to
%-in. Measures 7% x 6 ins. Its design makes
it usable in close quarters.—Radio-Craft

RADIO-CRAFT
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NEW “BULL’ SPEAKER

University Laboratories
195 Christie St., New York, N. Y.

SUPER-POWER speaker, Model 4XR

designed for 100-watts continuous audio
input. Acoustically, the reflexed projector is
said to be equivalent to a 6-ft. straight ex-
ponential horn. Four 25-watt driver units,
acoustically coupled, are used to drive the
horn. Completely weather-proofed for per-
manent outdoor use.—IRadio-Craft

PRECISION TESTER

Precision Apparatus Co.
647 Kent Ave., Brooklyn, N. Y.

.

SERIES 954 is a combination dynamic mu-
tual conductance tube tester and a 37-
range A.C.-D.C. set tester. Designed for use
with both F.M. and A.M. receivers as well
as with television receivers. Its single meter
is of the 20,000 ohms/volt type with ranges
of 6,000 volts A.C.-D.C.; 60 microamperes;
12 amperes; and, 60 megohms. Available in
counter type, panel as well as portable and
rack mmounting models.—Radio-Craft

ELECTRONIC MUSIC PICKUP

The Turner Company
Cedar Rapids, lowa

NEW magnetic pickup, Model MM, has

been designed especially for string in-
struments such as violins, banjos, guitars,
etc. The pickup can be attached without
the use of tools or adhesives. Being of high
impedance, it works directly into the grid
of the input tube. Has built-in volume con-
trol and can withstand severe usage. Meas-
ures 3'4 x 1 5/16 ins, wide.—Radio-Craft

18-TUBE RECEIVER

Midwest Radio Corporation
* Cincinnati, Ohio
THIS 18-tube 5-band receiver has an out-
put of 25 watts and boasts an “Organ-
dual
static

fonic Filter”,
loop antenna,

1941

adjustable
provisions

speakers,
reducer,
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for microphone. The Organfonie Filter, it
appears, is_ a series of multiple resonant
acousti-chambers designed to enhance the
tones of the loudspeaker. Organ-type pipes
of proper size and shape are connected di-
rectly to the rear of the speaker to ab-
sorb peaks and further enhance the sound.—
Radio-Craft

PORTABLE RECORD PLAYER

Talk-A-Phone Mfg. Co.
1219 W. Yan Buren, Chicago, Il

— e

N all-electric record player, complete in

itself, comprises phono turntable, pick-
up, built-in amplifier and loudspeaker—all
in a single carrying case. Motor is 78 r.p.m.;
table is rim-driven. Player has record com-
partment for eight 10:in. records. Designed
for 110-120 volts, 60 cycles, A.C. only.
Weight, approx. 14 lbs. Power output, 2
watts.—Radio-Craft

TRANSMITTER KITS

Thordarson £lectric Co.
500 W. Huron St., Chicago, Il

COMPLETE series of modern trans-

mitter kits of simplified construction.
Kits consist of a 20-watt C.W. Beginners’
Transmitter, 35-watt Phone or C.W. unit,
12-watt Universal for portable and emer-
gency service, 55-watt Phone—80-watt C.W.
unit, 12-watt Mobile Transmitter for the
5 and 10 meter bands, and a 50-watt Phone
Transmitter for the 5 and 10 meter bands.
—Radio-Craft

DUAL-SPEED RECORDER

Allied Radio Corp.
1.

A PROFESSIONAL-TYPE recorder,
phonograph and public address system.
The equipment comprises a Bruno Model
BR-12 recorder and a Knight 20-watt Re-
cording and P.A. system. Recorder cuts from
outside-in at 100 lines-per-inch at both
33 1/3 and 78 r.p.m. Cuts all types of discs
from 6 ins. to 12 ins. Equipped with mag-
netic cutting head and high-impedance pick-
up. Amplifier delivers 20 watts of undistort-
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"LATEST RADIO APPARATUS®

ed power. A Jensen 12-in. P.M. dynamic is
employed. Designed for 110 volts, 60 cycles
A.C. operation.—Radio-Craft *

PLUG-IN ELECTROLYTICS

Solar Manufacturing Corp.
Bayonne, N, J.

NEW series of dry electrolytic eone

densers in metal cans which may be
plugged into a socket as easily as a radio
tube. Known as Type DO, they can be easily
removed for both testing and replacing. To
insure rigidity of mounting for marine and
aviation service, straps are available for
holding the condensers in their sockets.—
Radio-Craft

RADIATING LOOP FOR SERVICE
WORK

Radex Corporation
1733 Milwaukee Ave., Chicago, Il

o

L .

THIS loop seems to solve the problem of
how to couple the service oscillator to re-
ceivers having loop antennas when aligning
them. You merely attach the shielded leads
of this instrument to the output of your
generator whereupon the signal is radiated
from the test loop to the loop antenna .of the
receiver under test.—Radio-Craft

RECORDIO JUNIOR

Wilcox-Gay Corporation
Charlotte, Mich.

PORTABLE home recording and radio’

combination having the following fea-
tures: Phonograph plays 12 in. records; sin-
gle speed recording at 78 r.p.m.; broad-
cast-band radio chassis; needle holders for
cutting and playback needles; built-in an-
tenna; high output microphone; light
weight, less than 20 lbs. Size, 12% x 12%
x 9% ins.—Radio-Craft
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DUAL-POWER 30-WATT
AMPLIFIER

Latayette Radio Corp.
100 6th Ave., N. Y. C,

6-VOLT D.C. and 110-volt A.C. mobile

amplifier which permits permanent in-
stallations indoors and temporary installa-
tions in trucks, outdoors. No switching op-
eration is required for changing from one
power to the other, Power output 30 watts.
The amplifier provides for 4 input channels
(2 mike and 2 phono) with mixing and

fading of 2 microphones and one phono

channel. Microphone channels provide 130
db. gain; phono channels 80 db. Hum is 45
db. below 30 watts. Output impedances in-
clude 2, 4, 8, 16, 250 and 500 ohms. The
phono equipment mounted on top of the am-
plifier case consists of a constant-speed mo-
tor, rim-driven turntable and Astatic tan-
gent-arm crystal pickup. Size, 9 5/16 x17%
% 12% ins.—Radio-Craft

LATEST FILMGRAPH

Miles Reproducer Co., Inc.
812 Broadway, New York, N. Y.

[ T =
HIS instrument Yecords sound electro-
mechanically on ordinary film, making it
possible to play back immediately without
processing. The entire recording mechanism
consists of film reels and cutting head con-
veniently mounted on the front panel with
the amplifier located inside the case. The
instrument accommodates 500 ft. of film,

with 40 sound tracks across the width of _

the fihn.—Radio-Craft

WESTMINSTER CHIME
EQUIPMENT

Chas. Jack Manufacturing Ceo.
420-22 Lehigh Si., Allentown, Pa.

HIS equipment may be connected to any

amplifier and is used in conjunction with
special tubular chimes. The equipment will
automatically switch on the amplifier, pre-
heat the tubes every 15 minutes and then
strike the Westminster melody on' the quar-
ter hour, half hour, three-quarter hour, and
hour. Immediately after the 16 notes of the
hour melody, it strikes the time of day.
A separate clock is incorporated which au-

RADIO-CRAFT
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tomatically silences the equipment during
the night. Designed mainly for installatior
in institutions such as colleges, churches,
etc—Radio-Craft

DUAL LOUDSPEAKERS

Jensen Radio Mfg. Co.
6601 S. Laramie Ave., Chicago, Il

COAXIAL assemibly of 2 loudspeakers

providing extended range, high-fidelity
reproduetion. Good performance up to 12,000
cycles per sec, may be obtained with this
arrangement and even satisfactory repro-
duction in the 14,000 to 15,000 cycle rauge.
Low-frequency response depends on the kind
of bafle or cabinet employed. With a bass
reflex bafie or cabinet, low-frequency re-
production in the 50-cycle range is insured.
Type J Dual Speaker is capable of handling
14 to 15 watts. The low-frequency speaker
is for frequencies below 2,000 c.p.s. The
high-frequency speaker for frequencies
above 2,000 ¢.p.s.—Radio-Craft

JUNIOR VOLTOHMYST

o o RCA Manufacturing Co.
Camden, N. J.

THIS instrument employs the Rider Volt-
ohmyst circuit which provides a con-
venient push-pull electronic D.C. Voltmeter-
Ohmmeter with a resistance Trange ratio
wide enough for both engineering and serv-
icing requirements. Input resistance for
measuring D.C. voltages is constant at 11,-
000,000 ohms, making it possible to read
voltages in high-resistance circuits. This per-
mits Servicemen to read A.V.C, F.M. dis-
criminator, and many other voltages im-
possible with an ordinary meter. The D.C.
voltmeter circuit has 6 ranges: viz., 0 to 3,
10, 30, 100, 300, and 1,000 volts. The A.C,
voltage measurements may also be made
on 5 scales; viz., 0 to 10, 30, 100, 300 and
1,000, at 1,000 ohms/volt.—Radio-Craft
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Where to ﬂuy D — SECTION V
CLASSIFIED RADIO DIRECTORY

Hoandy Buying Guide, by Products and Manufacturers’ Names and Addresses, for the Entire Radio Industry

This DIRECTORY is published in sections—I section per nonth. This method of publica-

There is no charge for regular tion permits the DIRECTORY to be conmstantly wp-to-date since necessary revisions and
light-face listings in the Classi-, corrections can be made monthly. All names preceded by an asterisk (*) indicate that
Ged Radio Directory. This service they are trade nantes.

is absolutely free. However, if 0
dominant bLold-face listings are If you cannot find any item or manufacturer in this section o1 in previously-published
desired, we make a charge of $2 sections, just drop us a line for the information,

for concern names and $1 for Section I of this DIRECTORY was published in the October, 1940 issue. Prescnted here

trade namea for cach bold-face
listing. Please write to the Ad-
vertising Dept., Radio-Craft, 20
Vesey St., New York, N, Y., for q While every precaution is taken to insure accuracy, Radio-Craft cannot guarantee against B
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details, the possibility of occasional errors and omissions in the preparation of this Classificd
Directory. Manufacturers and readers are urged to report all errors and omissions at the
enrliest moment to insure corrections in the very next issue,
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Liberly St New York No¥-ae g P 123 M(L:J:IC MAISHER MFG. CO.. 508 'S. Dearborn St.
AMERICAN PHENOLIC CORP., icago, IIl.—P
Chicago P BN eRcte 1250 Van Buren St., NASH ?Ams pﬁgoucrs CO., 6267 Gravois Ave., A ETET, Bodl SRR 1
MPLIFTER ouis, Mo "
A Tt CO YOFBAAMER'CA Iz 6. i “sil. N:ﬁTI%NALMCOMPANYP INC.. 41 Sherman St. Circuit breskers . . . CBR
ARLAVOX MFG alden 35.—M
Nl £ G0 5 Green St Chicago,  paIEn Mot T MRS, 1452 Market §t., San Deloy relays . . . . . . D
ART svscmuY Co 1115 N. Franklin St., Chicage, Franc-sco Cahf—A AC, BA, CO, DS, FC, F, Mercury switches . . . . MER
1Il.—A, BA, CO, H, S G, MD, Mercury relays . . . . MR
ATNLASY SQUN(D: %ORP |44g 39th 5,_@ Brooklyn, OPERADIODMFG CO St. Charles, IIL.—BA, DS, Power . . . . . . PWR
e A CO, DS, FC, F, &, H, MA, O)éFORDSTARé,:K RADHIO DCSORP Mqlsp% Van ;rTfecﬁve .M om s . 'REE
AUDIOGRAPH § D MS, W. yren teago, tll.— elays . . . .
AUTOgF!(‘;\C'?go 6RLLN OS\EZSTEA I3ID3 Kearetalh PAP&EN'IY',OEPGINEE INGD CORP., 79 Madison Ave., Reveyrse eerent cuiouis RCC
RA w Yor
Chicago, e e oo iy arRiktEnl e, PAR: MgTeLwPROD$CT§ CORP., 32:62 49th St., Long }'_est equipment . . . . T_?
BANK'S MFG. 5019 N. sland Ci me' wow o om o mow B R
A BA D8 e py " hTOP Ave., Chicago, PHILCO_ RADIO & TELEVISION CORP. Tioga & Veewsm .00 vac
ngs BLENWOOD -LINZE CO., 1838 Washington Ave., FiA NjD fe., Pa.— . G Wavechange [receiver] WCR
BRUSH DEVELOPMENT CO. 3311 Perkins Ave. PHONOTONE LABS., INC., S.E. I5th St., Wash- Wavechange (transmitter] WCT
Cieveland, Ohio—C ’ ton, Ind.—BA, PMD
CANADIAN MARCONI CO.; Montreal, Quebec, OU M-NICHOLS CO. 33rd Pl. & Cottage Grove ADBVANCE ELECTRIC CO |2b0 W. 2nd St. Los
CCI:MSIG_NDSRAMD/:\C P2 kf‘é’f)’NcehﬂcE?: c;u(I:"(?os INC HE vorh St N (1758 ACall e, l
ANADIA r 3 ew i
WI%CM e CORP., LTD.. Toronto, On :M N A, CO. DS RO E WL M AL“L/i_aPRVoDLEY CcoO., |3zs S. 2nd St.. Milwaukee,
CARRON MFG. CO., 415 §. .. Chi ERICAN e NI N P., iber-
MhA: BA COEC B Aberdeen St., Chicago, RADIO ELECTRIC SERVICE CO., INC. N.W. Cor AM A ¢ 9kaU CAT!O S CORP., 123 Liber.
CRESCENT TOOL'& DIE CO., 4140 Belmont Ave., Tth & Arch Sts. Pa —A, AC, BA, CO, AMEméAN GAS ACCUN‘ULATOR CO. 1029
Chicage, IIL—DS, PMD . FC, F, H, v S Newark Ave.. Elizabeth. N, J.—T
CRUMPACKER DISTRIB. CORP., 1801 Fannin St RADIO EOUIPMENT CORP 32 Elm 5t Bufalo, AMERICAN PHENOLIC CORP., 1250 Van Buren St.,
Houston, Texas—A. BA, CO, DS, FC, G, MA' —A AC. BA, CO, DS, FC, F, G, H, MA Chicago R
H.:R([)JLD DAVIS, INC. mw c fISf. J k RPE&ZK COMPANY, 601 W. Randolph $ MgtERggAi; TIELEVISIOQB& s S0 V5
apita ackson, A M 801 andolp 1A t. Paul, Minn.—
PMI»IASI:S)_SA AC, BA, CO, DS, dD , MA’ Chicago, Illl—A. AC, BA, CO, DS, FC, B B):l;lgl(os IllvliF_G CO., 5019 N. Winthrop Ave., Chi-
ogw RACDIg supPléX C(?o |F7:5cv E. co|o,-5do Pasa- G, H. MA, PMD, S gel’quDER sowb%TlékMSON Ardmore, Po.—WCT
if.—A - PROD CO. 13139 Hamilton Avé. De-
ELECTRO " FEODUCTS LABORATORIES 5P W asli oo liCaCinEe. Naioan BAn G0, SCAR METNCE €O Skl R

TE
Randolph St. Chncaglp 1l—vC CANADIAN MARCONI CO N‘onfreal Quebec,

ERWOOD SOUND EQUIPMENT CO., 224 W. Huron JQHN_A. ROEBLING'S SONS CO.. 640 S. Broad "o _REL TE, T,
Chi ?_III——AC BA, H, PMD. S St., Trenton. N. J.—FC CENTRALAB DIVISION ch GLC)BE UNION, INC,,
FIREHER. DISTRIB CORP 27 Fulfon St New ROWE INDUSTRIES, INC. 3120 Monroe St., Toledo, Milwaukee, Wisc.-TE, WC ¢T
Iﬂk PMDYS_ AC, BA,'CO, DS, FC, F,'G, H, Ohio—AC, BA, DS, F, H, MA, PMD, § CINEMAB quemésl‘zlfNe co |soa So, Verdugo
Ave urbank, Calif —~TE
GENERAL CEMENT MFG. CO., 1041 Kilb Ave. WALTER L. SCHOTT CO 5264/3 W Pico LE F ME 7
Rockford. Tl & ilburn Ave,, Blvd.. Los Ange|°s Cahf—n c CIRCJ b G. CO., 720 tMonmouth St., Trenton,
"RADIO-CRAFT for FEBRUARY, 1941 ‘ 507

www americanradiohistorv com


www.americanradiohistory.com

* CLASSIFIED RADIO DIRECTORY®

CLAROSTNVRMFG CO., 285 N. 6th St., Brooklyn,
HAROLD DAVIS, INC., 428 W, Capital St., Jack-
son, Miss.—REL

DOW RADIO SUPPLY CO., 1759 E. Colorado, Pas-
adena, Calif.—A,

DURAKOORL INC.. 1010 N, Main St., Elkhart, Ind.—
a.scrkomc CONTROL CORP., 2667 E. Grand
Blvd., Detroit, Mich.—|

FISCHER DISTRIB. CORP 222 Fulton St.,
York, N. Y.—REL

GENERAL ELECTRIC CO.,
Brldge ori Conn —CBR, MER, PWR, P, REL, TE,

YA wCT
GORDON SPECIALTIES CO 1104 S. Wabash Ave,,
1621 W. Walnut 5t

New

Chicago, Ill,—PWR
GUARD AN ELECTRIC CO
Chicago, 11.—CBR, MR P

GUIDED RI;DIOE CORP I8 I': 25th  5t., New
York, —R

HARRISON RADIO CO., 12 W. Broadway, New
York, N Y—A CBR, MER, PWR, P, REL, 'TE, T,
VAC WCT

HARTMAN E'ELECTRICAL MFG. CO., Mansfield,
Ohioc—CBR, P, REL, RC:

HEINEMANN CIRCUIT BREAKER CO.. 610 Plum

St., Trenton, J—CBR
HECINITZ & K{'\UFMAN LTD., South San Francisco,
alif. —w
LAFAYETTE RADIO CORP., 100 6th Ave., New
York, N. Y.—A CBR, PWR, P, REL, TE, WCR, WCT
LEACH RELAY CO S9IS Avalan Bivd., Los Angeles,

Calif. —CBR D,
LUMENITE ELECTRIC ccb 407 S. Dearborn St.,
T McEI.ROY 100 Brooklme Ave,,

Chucago 111.—CBR
Boston, Mass.—
M % H SPORTISIEG GOODS CGC.,

5|2 Markgr' St..

Phila., Pa.—P X VAC, R, WC

P. R MALLORY & CO., INC 3029 E. Wash.ngoon
., Indianapolis Ind.—TE, WC CT

MEISSNER MFG. CO.,

Mt. Carmel lII—REL WCR
JAMES MILLEN MFG. CO., INC.,

Malden, Mass—T, VAC
MONTGOMERY WARD & CO. kEéLI‘ITeNTChlcago

t [Il.—A, PWR,

NORTHERN E! ECTRIC ¢o., .. 1261 Shearer St.,
Montreal, ., Can. —PWR, REL, T, WCT

OAK MFG. o 1260 S. Clybourn’ Ave., Chicago,

WCR, WCT

OFFENBACH ELECTRIC CO., 452 Market St.,
Francisco, Calif.—A, MER, REL, TE, T
PHILMORE _Fg CO., 113 Universify Place, New

York, N.
RADIC ELECTRIC SERVICE [ole ) INC N. W. Cor.
Buffalo,

7th & Arch Sts., Phila., Pa —R
RADIO EomEpMéTNET CORP.. 326 EIm St.,
RADOUEK COMPANY, 601 W. Randolph St.,
Chicago. Ill.—A, CBR,”MER, PWR, P, REL,
TJE T,
RCA MFG. CO., Camden
ROWE RADIO RESEARCH
4201 lrving Park Blvd., Chica o.
MAURICE scuw.«m &S
SchenecIadg Y—A, C
U WCR,

WCT
SHALLCROSS MFG. CO.. |0 Jackson Ave., Colling-
dale, Pa.—~WCR, WCT
SHELLEY RADIO  CO., B4l S.
Angeles, Calif.—TE
STANDARD ELEC. PROD. CO., 3I7 Sibley St., St.
Paul, Minn.—CBR, MER PWR, P, REL, T, WCR,

wCT
STROMBERG-CARLSON TELEPHONE MFG. CO.
100 Carlson Road, Rochester, N. Y.—|
STRUTHERS DUNN. INC.. 13i5 Cherry St., Phila.,

al
SUN RAle -CO., 212 Fulton St., New York, N. Y.—
CBR, MER, 'PWR, P, REL,'TE, T, VAC, WCR,

150 Exchange

San

J.—TE
LABORATGRY CO.,
Ul.—TE, T
710-712  B'way.
R, M'ER PWR, P. REL.

Flower St., Los

c

TORK CLOCK CO., INC., | Grove St., Mt. Vernon,
N. Y—MER, REL, T

TRANSDUCER LABS., 42 W. 4Bth St., New York.

N.
WARD LEONARDPELECTRICECQT 31 South St.,
EARL WEBBER CO., 4348 W. Roosevelt Rd., Chi-
%TER ELECTRIC CO., Racine, Wis.—REL
WESTINGHOUSE ELECTRIC & MANUFACTURING
C E. Pittsburgh, Pa.—CBR, MER, PWR, REL,

TE,
WIRT COMPANY, 5221
PWR, WCR

Greene St., Phila., Pa.—

TELEVISION

Antennas . . o o g il
Cabinets for del eviman CAB
Cables . . . CB
Cathode-ray tubes. CRT
Coaxiel cables . . . CC
Coils . i m.a C
C.-R. tube socl(efs CRTS
Kits . . s w K
Other falevibion fubes otT

508

Schenectady, N, Y. &

Sets . . o
Sight adapfers SA
Sound converters SC

Television service oscillators TSO
Television test meters M

Transformers, chokes & yokes
s W m F W . . TCY
Transmitters . . . . . . T
ALDEN PRODUCTS CO., 715 Center St., Brockton,
Mass.—CRTS, CC
AMERICAN COMMUNICATIONS CORP,, 123 Lib-
St., New York —A
AMERICAN PHENOLIC CORP 1250 Van Buren
Chicago, II.—CC
AMERlCAN TELEVISION CORP., 130 W, S&th St.,
New York, N. Y.—S, CRT, TCY T
méco rg%é CO., 227 Central Ave., Newark, N, J.—
BARBER_C& HOWARD, INC., East Ave,, Westerly,

{
BARKER & WILLIAMSON, Ardmore, Pa.—T
BELDEN MFG. CO., 4647 W. Van Buren St., Chicago,

1.—A, CC
: BRACH MFG CORP.,

LNS. 55 Dickerson $t.,
ewd
CANADIAN NARCONI CO., Montreal, Quebec,

CASTLEWOOD MFG CO., 12th & Burnett Sts,,
Louisville, K

THE CLOUG‘I-I BRENGLE CG., 5501
ChlcaT.

CONSO IDATED WIRE & ASSOCIATED CORPS,,
512 S. Peoria St., Chicago, Il A

DELTA RADIO CORP., 115 Worfh St., New York,
N.Y—C

DOOLITILE & FALKNOR, INC., 7421 Loomis Blvd.,
Chma%o .—C

ALLEN DU MONT LABS., INC., Passaic, N. J.—

ESPEY MFG CO., INC., 305 E. 63rd St., New York,

Y. —
FARNSWORTH TELEVISION & RADIC CORP

Broadway,

3702
E. Pontiac St., Fort Wayne, Ind.—S, i
FISCHER DISTRIB COR 222 FuIIun SI New
Y.—K, TSO, cC

FISHWICK R»}DIO CO |39 W 4th St., Cincinnati,

GARDNER ELECTRIC MFG. CO., 4227 Hollis St.,
Oakland, Calif.—TCY

GENERAL ELECTRIC CO.. Schenectady, L Y. &
Bridgeport, Conn.—$, SA, CRT, OTI, C, TCY,
TIM, A, CC. T

THE HALLDORSON COG., 4500 Ravenswood Ave.,
Chicago, lIl.—TCY

HAMM

ND MANUFACTURING CO., Guelph, On.

tario, Canada—TCY

HARRISON RADIO CO., 12 W. Broadway, New

York, N. Y—S SA, CRT OT11, C, TCY, TS0,

TTM, CRTS, C T

HYGRADE SYL\Jé\RNTlA CORP., 500 Sth Ave., New

INSULINE CORP OF AMERICA 3030 Northern
d. City, N. C

Blvi [
JEFFERSON 'ELECTRIC CO Bellwood 1.—TCY
JBF kl FG. CO 4171 Ft. Hamilton Pkwy.,
700 n

KENYON TRANSFORE&ER CO., INC., B40 Barry St.,
LAFAYETTE kAmé CORP.. 100 6th Ave New York,

N, Y.—K, CRT, OTT, TCY TS0, TTM CR A CC
JOHN E. LINGO & SON INC., 2Bth St. & Buren
Ave., Camden

San

Camden,

M. & H, SPORTING GOODS co., 512 Market St.,
on, Pa.
. CY
MElSSNER MANTJ#ACTUNNG CO., Mt. Carmel,
geles, C
INC., B31-833
MONTGOMERY WARD. & CO.,
St., Newark, N, J—CRT, OTT
PACENT ENGINEERINGACORP
PHILCO RADId & TELEVISION CORP., Phila., Pa.—
7th & Arch Sts., Phila., Pa.—CRT
TTM, CRTS, A, CC
J. WA
MAURICE SCHWARTZ & SON. 710712 B'way,,
SENTINEL RADIO CORP., Evans-
B4l S. Flower St., Los

Phila., Pa.—CRT, C, TCY, TSO,
MAGNETIC WINDICNGS CO., 1éth & 'Butler Sts..
MAJESTIC RADIO & TELEVISION CORP., 2600 W,

50th St., Chicago

Nnl.— [
MIYLEi kﬁvkoou%sk CO.. INC., BI2 B'way., New
J. W.'MILLER CO., 59I7 South Main St., Los An-

al

MISSION BELL RADIO MFG. CO..

Venice Blvd., Los Angeles, Calif—

619 W, Chicago,

Ave., Chicago, Il.—CRT, CC
NATIONAL UNION RADIO CORP., 57 State
OFFENBACH ELECTRIC CO., 1452 Markef St.,

Francisco, Calif.—CRT, CTTM, A,

79 Madison Ave.,
New York,
cc

RADEX CORPORATION 1733 Milwaukee Ave., Chi.
RAo?o ELECTRIC SERVICE CO.. INC chw Cor.
RADOLEK COMPANY 601 W Randol h St.,

Chicago, I1I.—S, K, CRT, OTT, C, TCY TSO
RCA MANUFACTURING CO.,_ INC,,

—S, K, CRT, OT7, 7SO, TTM
Scheneciady —S, K SA, §C, CRT, OTT, C,
TCY, ‘I’TM cns c¢, T
2020 Ridge Ave.,
on,
SHELLEY "RADIO co
eles, Calif.—

smw%on ELECTRIC co 5216 W, Kinzie St., Chi-
cago, |Il.—TTM

RADIO-CRAFT
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STROMBERG-CARLSON TELEPHONE MFG. CO.,
100 Carlson Road, Rochester, N, Y.—S

SUN RADIO CO., 212 Fulfon St. New York, N. Y.—
?;‘ K, SA, SC. CRT, OIT, C TCY, 150, TTM,

RTS, A, CC
TECHNICAL APPLIANCE CORP., 17 E. i6th St
York, N. Y.—A
TELERADIO ENGINEERING CORP.,

New
484-90 Broome

New York, N,
TELE\IISO PRODUCTS INC 1135 N. Cicero Ave,,

Chicago, [I.—TSO
THORD RSON ELECTRIC MFG. CO., 500 W, Huron

5t
TRANSMARIT\IETRADIO INC., 1184 B'way., Hewlett,

TROY RADIO & TELEVISION CO., 1144 S, Olive St.,
Los Angeles alif.—
TATES TELEVISION MFG, CORP., 220 E.

UNITED
t.. New York, N. Y.—5, C
VERTI FLEX ILLINOIS SEATING CORP., 2138 N,
Racine Ave., Chicago, IIl.—,
WARD PRODUCTS ORP I523 E. 45 St., Cleve.

land, Ohio—A
WESTON ELECTRICAL INSTRUMENT CORP., New.
ark, N, J.—TSO, TTM

TEST EQUIPMENT—LABORA-
TORY & PRODUCTION

Audiometers . . . . . . A
Battery testers . . . . . 8T
Bridges . . BR

Cabinets for tost equlpmenf CT
Capacity-Inductance checker -

{-c) . . ciCc
Distortion meters . . . . D
Field-strength meters . . FS
Field-strength recorders FSR
Frequency meters . M
Frequency modulation FRM
frequency standerds . . . F
Insulation testers . . . A
Interference locators . . L
Lab'y. amplifiers . . . . LA
Lab'y. st'n'd mlcrophones LSM
Meters {laboratory type) ML
Microvoltmeters . M
Motor-starting condenser (ca-
pacitor) selectors . MSCS

Oscilloscopes &/or oscﬂlographs

Pocket- fype line tester . OPLY
Power-level ‘neters LM

Sound-level meters . . S

Square-wave genserators SWG
Standard signal A.F. gen. SAG
Standard signal R.F. gen. . SRG
Vacuum-tube voltmeters o\
Voltage controllers . . . VC
Wave analyzers . . . . W

THCE ACME ELECTRICC & MFG. CO., Water St.,
AEROVOX CORPORATION New Bedford, Mass.—

BR, IL, CIC

ALLEN ELEC.’ EOUIP. CO., 2101 N, Pitcher St.,
Kalamazoo, M.ch —BT

ALLIED RADIO CORP,, 833 W. Jackson Bivd.,
Chicago, HI.—BT, BR FS FM, F, ML, M,
OSC, S, SAG, SRG,

AMERICAN COMMUNICATIONS CORP.,

ert ew York, N. Y.—IL
17 W. 20th St

AMPI.IFIER CO. OF AMERICA,
New York. N. Y.—D, LA, SWG, PLM, S, SA G,

vV, W
BARKER & WILLIAMSON, Ardmore, Pa.—FS F, V

123" Lib-

BENdDIXF‘;AADrl:o CORP., 920 E. Fort Ave., Baltimare,
Md.—

BROWNING LABORATORIES INC., 750 Main St.,
Winchester, Mass.—FM

BRUSH DEVELOPMENT CO 3311 Perkins, Ave.,
Cleveland, Chio—0OSC

CAMBRIDGE INSTRUMENT CO., INC., 3732 Grand
Central Terminal, New York, N. Y.—BR, FS, FM,

ML, OSC, V

CANADIAN MARCONI| CO., 211 St. Sacrement St.,
Mon'freaI ue Can— BT, BR, FS, FM, F, 1L,
ML, AG,

CANAGIAR RADIO coap Lm 622 Fleet St. W.,
Toronte, Ont.—SAG, SR (<3

CARBON MANUFACTURING CO 415 S. Aberdeen

Chicago, lIl.—BR, SAG, SRG
CASTLEWO D MFG CO., 12th & Burnett Sts.,

Louisville, é
CINEMA EN INEERING CO., 1508 So.
Ave,. Burbank. Calif —BR ML, S
THE CLOUGH. BRENGLE CO., 5501 Bwaé Chieago,
1lL.—BT, BR, FM, F, M, O5C, SAG
FEBRUARY,
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CRUMPACKER DISTRIB. CORP., 1801

Fannin St.,
Houston, Tex.—BT, OSC, SAG, SRG.

DANVET BOMPA\IY 158~ Summit St., Newark,
HAROLD DAVIS, INC 428 W. Capital St., Jack-
son, Miss.—O8 C .V

olgdo ORSQ:DIO CORP 915 Valley St., Dayfon,
DOOLITTLE & FALKNOR, INC., 7421 S. Loomis
Blvd., Chicago, II.—FS, FM, F

DOW RADIO SUPPLY CO

1759 E. Colorado Pasa-

dena, Calif.—BT, FS, FM, ML, O

ELECTRONIC CONTROL CORP 2667 E Grand
Blvd., Detroit, Mich.—IL

ELECTRO-VOICE MFG. CO.. INC., 1239 South Bend
Ave., South Bend, Ind—LSM

THE ESTERLINE-ANGUS CO INC., Box 598, in-
dianapolis, Ind, —FSR SAG

FISCHER DISTRIE. CORP 222 Fulfon St., New York,
s G BTW BR, FS, F. iL, ML, M, OSC, S, SAG

M, M. FLERON & SON, INC., 113 N. Broad St.,
TrenIon N. J—PLT

GENERAL ELECTRIC CO,, Schenectady N. Y.—BR
FS, F,IL, OSC, S, SAG. SRG. V. W

GENERAL RADIO éo 30 State St., Cambndge
Ma;\s’—BR FM, F, ML, M, OSC. S, SAG,

egm\s{o EADIO CORP., 118 E. 25th St., New York

HARRISON RADIO CO., 12 W. B'way., New York,
N.Y—BT FS, FM, IL ML, M, OSC.'SAG, SRG.

HEWLETT PACKARD COG367 Avcjdlson Ave., Palo

Alto, Calif.—~BR
HICKOK_ELEC. INSTRUMENT CO., 10514 Dupont
FS, FM, ML, M,

Ave., Cleveloand, OChio—BT, BR,
FRM
1201 S.' Olive St.,

0SC. S, SAG G, V, W,
Calif —BR, OSC, SAG, SRG
156 Culver Ave.,

HERBERT H. HORN, Los Angeles,
INDUSTRIAL INSTRUMENTS INC.,

Jersey City,
THE JACK ON’ ELECTRICAL INSTRUMENT CO.
129 Wayne Ave., Dayton, Ohio—BR, OSC, SAG, V
KELLOG SWITCHBOARD & SUPPLY CO., 4650 5.
Cicero _Ave., Chice o 11l.—BT
LAFAYETTE RADIO C 100 6th Ave,. New York,
Y.—BT, BR, FS, FM, F, IL, ML, M, OSC, s,
SAG SRG, w

LAMPKIN LABS Bradenfon Fla.—
LAUREHK RADIO MFG. CO., 39I8 Monroe Ave.,
Wayne, Mich. SAG

NORTHRUP Cco.,

b 4970 Stenton Ave.,
3. —B
. & H. SPORTING GOODS CO., 512 Market St.,
hnla Pa.—BT, OSC, SAG, SRG, ¥
MARINE RADIO CORP 117197 168" St.,
N. Y.—OSC

MTIIISShEER MFG. CO., 7th & Belmont, Mt. Carmel,

Jamaica,

JAMES MILLEN MFG CO, INC., 150 Exchange St.,
Malden, Mass.—

MONARCH MFG CO 3341 Belmont Ave., Chi.
cago, Ill.—BR, S

MONTGOMERY WARD & CO. 619 W. Chicago
Ave., Chicago, III—BT BR, FM, F, ML, M, OS >
SAG. SRG,

MUTER COMPANY 1255 S. Michigan Ave., Chi.
NORQTHERN ELECTRIC CO., LTD., 1261 Shearer St.,

Montreal, Que. an.—
OFFENBACH ELECTRICB CO., 1452 Market SI San

FrnnC|sco alif.—B FS, FM, F, ML, OSC.
SA v

OHMITE MFG. 'CO., 4835 W. Flournoy St., Chlcago.

PHILCO RADIO & TELEVISION CORP., Phile.,
BT, O5C,

PIERSON DeLANE INC., 2345.47 W. Washington
Bly: s Angeles, Calif.—FM
PRECISION APPARATUS CO., 647 Kent Ave.,

RADEX CORPORATION 1733 Milwaukee Ave., Chi.

290, 1—y
RADIO' ELECTRIE SERVICE CO., INC., N. W. Cor.

7th & Arch Sts. Phila., Pa.—BY, BR, 'FM, IL, ML,

M, OS SRG, V

RADIO ENGINEERING LABS INC. 3? 54 36 St.,
M

o Island KJ w York, N. Y.
RADIS EOUIPME T CO 326 Ebm Street, Buf.
F. M, OSC, S, SAG,

sakg N. Y.—BT, BR, FM.
THE RADIOTECHNIC LABORATORY
Ave., Evanston, III.—SAG, SRG, V
RADOLEK COMPANY, 601 W, Rendolph St.,
Chicego, IlIl.—BT, BR, FS, FM, F IL, ML
M, OSC. S, SAG, SREG, V. W

Pa.—

Brook-

1328 Sherman

RCA MFG CO., INC Camden, N. J—FS, FM, IL,
M, O5C.'S, SAG. SRG, V, W

READRITE METER WORKS 135 E. College Ave.,

Bluffton, Ohig—

ROGERS-MAJESTIC CORP., LTD., 422 Fleet St.

Toronto, Car.—V

ROWE RADIO RESEARCH LAB CO 4201 Irving

Park Blvd., Chicago, III--BR

MAURICE SCHWARTZ sON 710.712 B'way.,

Schenecfady N. Y—BT , ES, FM, F, IL, ML’
SC, S, SAG, SRG, V

SHELLEY 'RADIO CO.. |84I S. Flower 5t., Los

neles Calif.—BT, BR, IL, M, OSC, SAG.

SIMPSON ELECTRIC CO., 5218 W, Kinzie St., Chi.
O —|
SOL MFG COF;P Avenue A & 25th Strect,
I'll'le,
; INEMA SUPPLY CORP., 436 I1th Ave.,

F
SOUND APPARATUS CO 150 W. 44th St
York, N. Y.—§
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N. Adams, Mass.,
161A King St., W,,

New York, N. Y. —

SPRAGUE PRODUCTS co.,
*""Motor  Mike''—BR, |
STARK ELEC INSTRUMENT (e@)
Toronto, Ont. v
SUN RADIO cO EFY FuIIon 51.,
gT.GBR FS, FM, F, IL, ML, M, OSC, S, SAG,

R

SUPREME INSTRUMENTS CORP., 414 Howard St.,
Greenwocd, Miss.—

TAY BERN g{OULP CO., INC., I35 Liberty St.,

TELEVISO "PRODUCTS, INC., 1135 N. Cicero Ave.,
Chicago, [Il.—F, M RG, V,

TELEX PRODUCTS ¢O., Minncapolis, Minn.—F,

THORDARSON ELECTRIC MFG, CO. 500 W.

Chica 11,—0SC
TRANSFORMER chp OF—SAMERICA 89 Wooster

THE TRIPLETT ELEC INSTRUMENT CORP., Blufiton,

New

Ohio—8T M ML, M
wr:anGHOUSE ELECTRIC 3" Mre, CO., East
Pittsburgh ML

WESTON ELECTRICAL INST. CORP,, 614 Frelin?-
g;yé'envl\ve Newark, N. J.—8T, "FM, ML, A

TOOLS

Alignment tools s w A
Automatic staple driver ., AD
Chassis racks and supporis CR
Clips {test & bottery) s C
Drills, electric . . . . . DE
Grinders . . . . . . . G
Hand-drills . . . HDR
Hole cutters . . . . . HCT

Line tester [pocket fype) LT
Nut drivers . , . ND

Plats;y « = wiw o ¢ g Bl
Punches . . . . . . . P
Screwdrivers . . . . . . §
Solder ., . . . . . . SD
Soldering irons, electric . SE
Soldering-iton stands . . Sl
Soldering paste SPS
Solder pots . SPT
Wire strippers . . WST
Wrenches . . . . . . W

ACRO TOOL & DIE WORKS, 2815 Montrose Ave.,
Chicago, Il].—

AMERICAN PHENOLIC CORP.,
Chlcag 1.—A, HCT,

BOND PRODUCTS CO 13139 Hamilten Ave., De-
troit, Mich.—SE

L.NS BkRACH MFG. CORP., 55 Dickerson St.,
ewar|

st.g) RADIO INC.. 5205 Cedar Ave., Cleveland,

COLE RA%IO WORKS, 8 Westville Ave., Caidwell,

b 2k
CRUMPACKER DISTRIB. CORP., 1801 Fannin St.,
Housfon‘ Texas—A, ND. PL, P, S. SD, SE, SI,
HAROLD DAVIS

INC., 428 W Ca ital SI Jack
son, Miss.— N E

DOW RADIO ' SUPPLY' Co |759 E. CoIoredo
Pasadena, Calif.—A, DE, HCT, ND, PL, P, S, SD.
SE S

ELECTRIC SOLDERING IRON CC., INC.,

sl
FEDERAL SALES co 26 S. JeHerson St.,
11—~ND, $D, $PS

Deep
Chicago,

FISCHER DISTRIB CORP., 222 Fulten St., New
ark, N. A ,"HDR. HCT, ND, pL, P,
54 SD SE SI

M. M. FLERON & SON INC., 113 N. Broad St.,
TrenIon N, J—L

FORSBERG MFG CO I25 Seaview Ave,,

GENERAL CEMENT MFG CO., t04] Kilburn Ave.,

Bridge-

Rockford, 1ll.—A, DE, SD, SPf
GENERAL 'ELECTRIC CO. Schenectady, N. Y. &
Bridgeport, Conn.—SE, SI, SpPS
HARRS N RADIO co. |2 W. B'way., New York,
—A, DE, S, SD, SE, SI SP
HERBERT H. HORN 1200 S." Ofive $f Los An.
eées Calif.—A, HCT, ND, PL, S, SD, SE, SI,
IDEALSCOMMUTATOR DRESSER CO., Sycamore,

INSULINE CCRP. OF AMERlCA 30-30 Northern
Blvd., Long Island Ci Y.—A, CR, DE, HDR,
HCT ND, PL S SE, S w

KRAEU'TE%L& CO |NC 543 18th Ave., Newark,

LAFAYETTE RADIO CORP., 100 é6th Ave., New
York, N. Y.—A, CR, DE. HDR, HCT, ND, PL, P,
f. SD SE, §I, Sp S,

LECTR?HM INC., 5I33 W, 25th PL., Cicero,
1.—5PT
MEISSNER MFG, CO., Mt Carmel. IIl.—A, P
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1250 van‘Buren St., ’

MISENER MFG C? PI74S7 58th St., Brooklyn,

MONTGOMERY WARD i CO., 619-W. Chicago
Ave Chlcago Il.—A, ND, PL, P, S, SD, SE,

MUELLER ELECTRIC CO., 1583 E. 3Ist St.,

an hio—C
OFFENBACH ELECTRIC CO., 1452 Market St., San
Fram:lsco‘ Calnf—A D 'HDR HCT, ND, PL,

5D,
PHILCO RADlO & TEI.CEVISION CORP., Tioga & C

Sts., Phila., Pa.—A R, S, W
PYRAMID PROD_lrJCT$ CO., 2224 5. State St.. Chi-
Cor.

W§
RADTO ELECTRIC SERVICE CO., INC., N,
7th & Arch Sts., Phila., Pas;sf-\ 'CR, DE, HDR HC,
Buffalo,

ND
RADIO EOUIPMENT CORP 326 Elm St.,

CR, DE HDR,” HCT, ND, PL, P, S,
so se 5| SpS,

RADOLEK COMPANY 601 W. Randolph St.,
Chicago, lllL—A, CR, DE, HDR, HCT, ND,

PLPSSDSESI SPSW
;ron? & Cooper Sts.,

Cleve-

Camden,

N.
WALTER L. SCHOTT CO., 526414 W. Pico
Blvd., Los Angeles, Caluf—AD

MAURICE SCHWAR % SON, 710712 B'way.,

Schenecfad Y.—A, CR, DE HDR, HCT, ND.
sYD SE. S|, SPS,

SHELLEY ‘RADIO 'CO., 84l s, Flower St.

Ange:’es Calif —DE, HDR, HCT. PL, S, SO, ss
svséo»gév MFG. CO., 1834 S. 52nd St.. Cicero,
Conn.~—HDR,

THE STANLEY WORKS, New Britain,
HCT, P, S, SE

STEVENS.WALDEN, INC., 475 Shrewsbury  St.,
Worcester, Mass—A HCT, S, W

SUNDT ENGINEERlNG CO 4757 Ravens-
woed Ave., Chicago, il —N$

SUN RADIO CO 212 Fulton St., New York, N, Y —
A, . DE, HDR HCT, ND, PL Sy SD SEy 1Sll5

HAROLD E. TRENT CO., 55th & Wyalusing Ave.,
Phila., Pa.—SPT

VACO PRODUCTS CSO 1603 S. Michigan Ave,,

VANAT A MFG CO 516 Monterey Ave., Onfario,

Chicago, IIl.—N
VULCAN ELECTRIC CO., 400 Broad St.,
Mass.—SE,

TRANSFORMERS & CHOKES

Lynn,

transmitting . . A

Amateur

Audio (receiving) AR
Agtotransformers . . . . AT
Chokes {receiving} CR
Coils & windings Caw
Commercial & broadcast trans.
I 8 p C&B’
Power (recelving) s o & PR
Specification equipment . SE’
Voltage regulating . . . V

ACME ELECTEIC &R N\I/FG CO., Water St., Cuba,

THE ACME WIRE CO |355 Dixwell Ave., New
Haven, Conn —C&W

ALLIED RADIC CORP., 833 W. Jackson Blvd., Chi»
cago, ., *“Knight'A, AR, AT, CR, C&W. C&B,

PR,
AMPLIFIER CO OF AMERICA 17 W._ 20th 5t., New
York, N. AR, AT, CR, Caw,

C&B
ARLAVOX MFG CO. 430 S Green St.,

IN.—AR, AT, CR,
AUDIO DEVELOPMENT CO I23 Bryant Ave. N.,
. CR, Caw, C&E,

P;dlnncapohs Minn.—A, AR,
BANK'S MFG, CO., 5019 N. Winthrop Ave., Chi-

cago, IL—AR,
BOND PRODUCTS CO 13139 Hamilton Ave., De-
CO. Monfreal Quebec,

troit, Mich.—AR, CR

CANADIAN MARCONI

Can.—AR, CaW, C%8, PR, V
CANADIAN RADIPO CORP LTD., Toron'o Ontario,

Can—AR, CR
CARRON MANUFACTURING CO., 415 S Aber-
deen St., Chicago, IIl.—A, CR, C&W

COLE RADIO V; RKS, 86 Westville Ave., Caldwell,

CRUMPACKER DISTRIB. CORP.,, 1801 Fannin St.,
Houston, Texas—AR, AT, PR, V

HAROLD ‘DAVIS, INC., 428 W. Capital St., Jack-
son, Miss—A, AR, AT, CR, C&W, C&B, PRV

DELTA RADIO CORP 115 Worth St., New York

DOW RADIO SUPPLY CO., 1759 E. Colorado, Pasa-
dena, Calif.—A, AR, CR Caw

EISLER EﬂGll‘éiE’sING CO., 750 S. 13th St., Newark,

ELECTRONIC APPLICATIONS BrunSwlck Me.—A,
AR, AT, CR, C&W, C&B,

Chicago,
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FISCHER DISTRIB conp 222 Fulton St., New
York, N. ‘TR, Caw, C&B, PR, V
GARDNER ELECTRIC MF'G Co. 4227 I-Iollxs St.,
Qakland, Calif.—A, AT, C&W, C&B,

GENERAL' ELECIRIC C T Schenec'ady N Y., &
Brldaepari Conn.—AR, AT, CR, C&W, C&B, PR, V

GENERAL RADIO CO,, 30 ‘State St., Cambridge,
Mass—AR AT

ROBERT M., HADLEY CO., 709-11 E. &lst St Los
Angeles, Caluf—A AR, AT, CR, C&w, 'C&B,

R,
THE HALLDORSON COMPANY, 4500 Ravenswood
Chicago, Ill—A, AR, CR_PR, ¥
HARRISON RABIO CO., S N\;zw York,

N. Y—A, AR, AT, CR, C&W, C&B,
HEIrﬂZ &&BKAUFMAN LTD., So. San  Francisco,
]
HILET ENGINEERING Q. 3 5. Pack Or.
COran N. J.— 'CR, CawW I’R v

HOLLYWOOD TRANSFORMER Co., 5334 Hollywood
Blvd., Hollywood, Calif—A, AR, AT, CR, C&W,

C&B, P, V

HERBERT H. HORN, 1201 S. Olive St.,
Calif.—AR, AT, CR, PR
INSULINE CORP OF AMERICA, 30- 30 Northern
Blvd., Lon Istand City, N. Y.—A, W

JE;;ERSON qELE(‘:’}{RIC CO., Bellwood, III.—A AR,
KENYON |R/\N'SFORMER CO., INC., 840 Barry SI
New York, N. Y—A, AR, AT, CR, C&Ww, C&

LAFAYETTE RADIO CORP.. 100 6th Ave.
Y.—A, AT CR C&w, CB&B, PR v
2 H. SPORTING eoéns cO., 512 Murke' sr
—A, AR, CaW, C&B, PR,
MAGNETIC wmomes co 16th a. Buﬂer s+s.
Easton, Pa—AR, AT, CR Caw
MAJESTIC RADIO & TELEVISION coap iboo w.
50th St., Chicagg, II.—AR, CR, CBW
MARINE ‘RADIO CORP $17-19 188th St.,
N. AR, AT _CR, c&w C&B, P
JAMES MILLEN MF&. CO., INC., |sb Exchange St.,
Malden, Mass.—A
J. W. MILLER €O., 5917 5. Main St.,
Calif —A, CR, Ciw, C&

MONTGOMERY WARI) 619 W. Chicago
ve., Chicago, |Il.—A, AR M‘ CR, CaW
NATIONAL OI\APANY u Sherman St., Malden,

Mass.—A, C
NORTHERN ARLECTRIC "COMPANY, Lo, 1261
r St., Montreal, Quecbec, Can.
OFFENBACH ELECTRIC co 1452 Markei St., San
Francisco, Calif. CR PR,
PHILCO RADIO & TELEVISION CbRP nga & C
Sts., Phila., Pa.— AT, CR, C
R%I%Ex CORPORATION 1733 Mllwaukee Ave.,
1cag

CR
RADIO ELECTRIC SERVICE CO., INC., N.W. Cor.
m & Arch Sts., Phila., Pa.—A, AR, AT, CR, CaW,

PR,

RADIO Eouwmm conp 326 Elm St., Buffalo,
Y—A, AR, AT, Ciw, C&B, PR, V
RADOLEK COMPANY 601 W Randol h St.,
Chicago, lll.—A, AR, AT, CR, C&W C&B,

PR, V
ROGERS MAJESTIC CORP., LTD., 422 Fleet 5t
Toronto, Can.—AT, CR, C&W PR
MAURICE SCHWARTZ SON, 710-742 sway,
Schenectady, N, Y.—A, AR AT, CR, CAW, C&B

v
SHELLEY RADIO CO, 1841 S. Flower St Los
Angeles, Calif.—A, AR, AT, CR, C&W, C&B, PR, V
som ELECTRIC CO., 2525 Clybourn Ave., Chicago,

STANDARD ELECTRICAL PRODUCTS CO., 317
Sibley St., St. Paul, Minn.—V
STANDARD TRANSFORMER CORP., 1500 N. Hal-
sted *St., Chicago, |lI.—A, AR, AT, CR, C3&W,

% 5
STROMBERG CARLSON TELEPHONE MFG. CO.,
100 Carlson Road, Rochester, —
su~ RADIO CO., 212 Fulton St., New York, N. Y.—
AT &w, C&B. PR, V
TELERAISlO ENGINEERING CORP., 484-90 Broome
St., New Yor Y —CR. CAW
THORDARSON. ELECTRIC MFG. CO., 500 W. Huron
l§+R ‘Chlcago. HIl.—A, AR, AT, CR, C&W, C&B,
TILTON ELECTRIC CORP., IS E. 26th St.,
AR CR, PR

UNITED TRANSFORMER CORP.. (50 Varick St.

Los Angeles,

Jamaica,

Los Angeles,

New

gl;w York, Y.—A, AR, AT, CRr, C&W, C&B,
UTAH RADIO PRODUCTS CO 812 Orleans St.,
Chica

WEBSTER ELECTRIC co Clar\: & DeKoven Aves.,

Racine, Wis.—AR, AT CR, C&W, C&B, PR, V

WESTINGHOUSE ELECTRIC & MFG. CO., E. Pitts-
burgh, Pa.—AT, C&B,

TRANSMITTERS (& EQUIP-
MENT)

Amateur {transmitters) AX
Amateur  kits . K
Antennas B ANT
Antenna and feeder spreader
o e & 8o cmdel s oz AES
Aviation (transmitters) AVX

510

Broadcast (transmitters) . BX
Commercial lfrensmiﬂers) CX
Control consoles . . S
Crystals XTAL
Facsimile . . - F
F.M. (fransmlﬂers] (see Fre-

quency Modulation)
Frequency control equipm't. FCE

Frequency measurements FME
Insulators . . . . INS
Marine radiophones MR
Marine (transmitters) MX
Police (transmitters) . . PX
Rotary beam antenna . . RBA
Speech amplifiers ., . . . S
Telegraph keys . . . . TK
Television . . . . . . TEL
Towers . . :m . o» 1O
Transmission monlfor equupmenf

o & . TME
Verhcul R

ALLIED RADIQ CORP., B33 W. Jackson 8lvd, Chi-
“Kaight' " AX, K, ANT. AVX ){ cx

cuqa .,

C, XIAL, ch TEL, F, FME,'INS, MX, PX, S, TO,
TK, TME v

AM_ERICAN COMMUNICATIONS CORP, 123
%;(beg SC' New York, N. Y. —AX, K, ANT, AVX,

; pX, T
AMERICAN LAVA CORP., Cherokee Blvd. & Manu-
facturers Rd., Chattanco a, Tenn.—INS
AMERICAN PHENOLIC CORP., 1250 Van Buren St.,

111.—INS

AN TELEVISION CORP., 130 W, 56th St.,
New York, N. Y.—TEL

AP;IPIIIFI'ER COSOF AMERICA, 47 W. 20th St., New

BARKER & WILLIAMSON, Ardmore, Pa.—AX, AVX,

BX, CX, FCE, TEL, FME, INS, MX, PX, S, TME
REX BASSET INC Miies, Mich.—AX, ANT, AVX,

aﬁme RADIO conp 920 E. Fort Ave., Baltimore,
—AVX

BLAW KNOX COMPANY, Pittsburgh, Pa —~T10, V
BLILLEYX'FLIE.CTRIC CO., Union Station Bldg., Erie,
8=

L S; BRACH MFG. CORP. 55 Dickerson St.,

Newark, J.—ANT
BROWNING "LABORATORIES, INC., 750 Main St.,
Winchester, Mass.—K, FME
BUD RADIO, INC 5205 Cedar Ave., Cleveland,
Ohio—AX,
CANADIAN MARCONI CO., Montreal Quebec
Can.—TK, AX, ANT, AVX. BX, CX, C, XTAL,

TEL, MX' PX.'S, TO, TME, V'
CANADIAN RADIO CORP., LTD., Toronto, Onfano,

Can
CINEMA ENGINEERING CO., 1508 S. Verdugo

Ave., Burbank, Calif.—!
HAROLD DAVIS INC 428 W. Capital St., Jack:
son Miss.—A K. T, AVX, & CX, XTAL,
© FCE, PX, S, TO,
DOOLITTLE % FALKNOR INC,, 7421 S. Loomis

IdeECIucago IIl.—BX,' CX, &, FCE, FME, PX,
oow RADIO SUPPLY co 1759 E. Colorado Pasa-
dena, Calif — CX, XTA
ELECTRONIC APPLICATIONS hrunsw.ck Me —$
FARNSWORTH TELEVISION & RADIO CORP., 3700
I;/?)r(m%;:( St., Fort Wayne, Ind.—AVX, BX, CX. TEL,
FEDERAL TELEGRAPH CO., 200 Mt. Pleasant Ave.,

Newar
FINCH TELECOMMUNICATIONS INC., Passaic,
222 Fulton St.,

E
FISCHER Di5TRIB. CORP.,
York, N. Y.—TK
FI?AI';(ER RESEARCH LABS., Palo Alto, Calif.—CX,
G!;“NERAL CERAMICS CO., Plant No. 3, Keasbey,

New

. J.—INS

GENERAL ELECTRIC CO. arldgeporf Conn,
Schenectady, N. Y.—ANT, AVX cx XTAL,
FCE, TEL, FME, INS, MX, PX, S, P

HALLICRAFTERS INC 26|| S. Indiano St.,
Chicago, 1ll.—AX, CX,

HAMMARLUND MFG. CO., INC 424 W. 33cd St.,
New York, N. Y.—AX K

D. I-r‘I”HARRELL 1527 E. 74th Place, Chicago, lll.—

HARRISON RADIO CO., 12 W. B'way., New York,
N. Y—AX, K, ANT, AVX CX, XTAL, FCE, TEL
!NS MX, PX, S TME,

HARVEY RADIO LABS. INC 25 Thorndike St.,
Cambrldge. Mess—AX AVY, BX, XTAL, FCE

HARVEY WELLS COMMUNICATIONS INC., South-
bridae, Mass.—AX, AVX, CX

H%IN” F) KAUFMAN LT0., Soufh San Francisco,
all —

HIPOWER CRYSTAL CO., 2020 Engineering Bldg.,
Chicago, IllL.—XTAL

INSULINE' CORP. OF AMERICA 30.30 Northeen
Ivd., Long lsland City, N Y.—ANT, |

CHARLES F. JACOBS, 270 Lafayette St., New York,

LAFAYETTE RADIO CORP., 100 éth Ave., New
York, N. Y —AX, K NT XTAL FCE. TEL, FME,

TME
Lmeo & SON INC., Camden, N. J.—
FRED M me 125 W. (7th St., New York, N. Y.—
ANT, BX, CX, XTAL,"PX. TME
T. R. McELROY IOO Brool:Ime Avc., Boston, Mass.—

AX, K.

M. & H. SPém‘tNé Gooos co., 512 Morket sn
Phila., Pa.—AX, K, ANT, XTAL, INS, MX, T
MARINIEPHONE INC 143 Liberty St., New York

MX
MARINE RADIO CORP,, 117-119 188th St, Jamaica
Y —AX, AVX, BX, €X, C, FCE, MX, PX, S, TME'
JAMES MILLEN MFG C3.,.INC., 150 xchange St
Malden, Mess—AX K. AVX, CX, FCE, INS, §
MIMS RADIO 0., P. 0. Box 504, Texarkana, Ark.—

ANT, RBA

MONTGOMERY WARD & CO. 419 W. Chicago
Ave., Chicago, Il.—AX, K, ANT, XTAL, FCE, INS,
MX's, TK, V

NATIONAL COMPANY 6I ‘Malden,

CX, ME

NORTHERN ELECTRIC co. L‘ro "12b) Shearer St.,

Montreal, Que.. Can.—TK, ANT, AX BX, CX,
XTAL, FCE,INS, PX, S TG, TME,

OFFENI&ACH ELEC. CO. I452 Marke+ St. San

Sherman St.,

Francusco Cal:f—TK AX, K, ANT, AVX, BX, C
AL, E. INS, v
PEIERSEN RADIO Co 205 N. I7th St.. Council
Bluffs, 1a.—XT.
PHILMORE Mr-cT;Kco INC., 113 University Pl., New

Y

PIERSéN DeLANE, INC., 2345 W. Washington Blvd.,
Los Angeles, Calif.—AVX, CX, FCE, FME, PX
PRECISION PIEZO SERVICE, 427 Asia St.,

FCE
Pkem%i PRODUCT§ DIV., Chlsholm Ryder. Co., Inc.,
INS, TO, V

Niagara Fal Y. —
RADI ELECTRIC senwce ¢0.. INC.. N. w. Cor.
ANT, XTAL,

Tﬂl & Arch Sts., Phila., Pa —AX, K.
RADIO ENGINEERING LABS. INC 35.54 36th St.,

Baton

Lonq IsIand IIyT 2 Y.—ANT, AVX, BX, CX, C.
RADIO E?UIPMENT CORP., 326 Elm St: Buﬁulo
K, ANT.' AVX, BX, CX,

s,
RADIO NAVIGATIONAL INSTRUMENT CORP., 500
Ave., New York, N. Y.—AX, MX
RADIO TRANSCEIVER LABS., 86-27 II5th St., Rich-
mond Hill, N. Y.—AX, K, ANT, CX
RADOLEK ‘COMPANY, 401 W. Randolph St.,
Chicago, IL—AX, K, ANT, C, XTAL, EME,
INS, TK,'S
RCA MFG, CO., INC. Front & Cooper Sts,, Cam-
den, N. J.—AX ANT, AVX, BX, CX, C. XTAL,

FCE, TEL, F, FME M)(PXSTE
ROWE |Nous‘mes INC', 3t20 Monroc St., Toledo,

Ohio—AX., S
MAURICE SCHWAR'FZ & SON 710-712 B'wa‘(
Schenedadv NT AVX,

¢E TEL, F FME INS MX, PX, é K,

r M
SHELLEY hAmo CO., 184l s Flower St., Los

eles, Calif.—A K, ANT,
SPEACI( O- PHONE RECORDING & EOUIPMENT CO.,

New York, N. Y.—PX

STANDARD PIEZO co,, Cedar & Louther Sts.,
Carlisle, Pa.—XTAL ‘e FME

STANDARD TRANSFORMER CORP 1500 N. Hal-
sted St.. Chicago, ll.—K

SUN RADIO CO., 22 Fulton St., New York, N. ¥.—
AX, K, ANT BX, CX, C XTAL, FCE, TEL, FME,
INS, M s, Tk, TO

TAY BERN EQUIPMENT Co |Nc Pl35 Liberty St.,
New York, N.

TAYLOR AIRPHONE PRODUCTS Hangar 15. Lon
Beach Airport, Long Beach Calit.—AVX, CX, XTA

TECHNICAL) PRO DU TS INTERNATIONAL 135 Lib-
erty I.. New York, N. Y.—AX, K, ANT, AVX BX,
CX, MX

TELEVISO CO 341 N. Pulaski Rd., Chicago, lll—
FCE

THORDARSON ELECTRIC MFG. CO., 500 W. Huron

St., Chicago —A
T 'CoRp |OF AMERICA, 69 Wooster
el aNDIG, NG, (184 Bway., Hewlett,
TRA! MA A wa cwc
LN, Y. —AX, AVX, BX, EX. rELI(
UNITED TRANSFOEMER CORP.," 150 Varick 50 New
York, K
VERC',I'I FLEX ILLINOIS SEATING CO. 2I38 N,
Racine Ave., Chicago, III—ANT

THE VIBROF‘LEX CO., INC., B32 Broadway, New

germ aufoma'lc)
wessfsa ELECTRI CO., Clark & Dc Koven Aves.,

—S
WESTINGHOUSE ELEC & MFG, CO., E, Pittsburgh,
C, FCE, PX

Pa.—ANT, AVX CX
wmcmokéera CORPORATlON Sioux City, lowa—
T

NEXT MONTH:
Sec. VI, March ‘41

Tubes (& Parts)

AFS :
RAY JYEFFERSON INC., 182 Milburn Ave.. Baldwin, Vibrators
KAAR ENGllfNEil)t(INXGFACO 619 Emerson St., Palo r"“’
to, Calif.— 2
KENYON TI!ANSFORMER €5 \Nc., a0 Barey 51,  irereture o
New York, —K (See page 512 for preceding listings.)
RADIO-CRAFT for FEBRUARY, 1941
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LOCATING NOISE.

COIL
.uNDE:I TEST

PHONES

L]
—
L _]
—
—-—
——
]
L —"

BATTERY
e e e
@® I HAVE found earphones connected in

series with a “B’ battery and a pair of
test leads, as shown in the diagranmi, to be
the best method of locating noisy R.F., os-
cillator and LF. coils. The radio set under
test is disconnected from the power supply
and a test is made across each winding of
each coil, and also from the primary to the
secondary winding. The same method may
be used in locating noisy resistors and
condensers. .

HapLey M, HoOPPER,
Hopper’s Radieo Shop,
Herrick, IN.

INTER-OFFICE COMMUNICA-
TION SYSTEM

TALK- T0 INPUT
LISTEN F
SWITCH AMPLIFIER
IN VOLUME
LISTEN CONTROL
POSITION TO GRID

QUTPUT =~ QUTLYING

L R TRANSFORMER STATIONS
=28 o
5PD.T.CALL- & N
IN SWITCHES, v
PUSHBUTTON

NON LOCKING

S5POT
PUSHBUTTON

SPEAKER T (
1 &
LOCKING 3 l :
MASTER SRLEdYon
STATION SWITCHES N
\!‘ns-ren UNIT
BOTH SIDES
OF INPUT Py
GROUNDED,
WHEN SYSTEM
15 NOT IN USE, a
TO KEEP QUT
ALL FOREIGN
INTERFERENCE

® THE main feature of this circuit is a
quiet, noise-free master station, if the
amplifier used is constructed for minimum
hum. Shielded wire is not used on the out-
lying station runs as both sides of the pri-
mary of the input transformer are ground-
ed when the system is not in use. When an
outlying station calls in or is selected at the
master station, the ground circuit, in series
with all selector and gall-in switches, is
broken, 3
Jack C. FACLIE,
Pleasanton, Texas

CONNECTING THAT PHONO
PICKUP

CRYSTAL! FIG.
iR i RIEUE CRYSTAL
= l Cfl-
| MF
-' [%]
y ' CLIPS
FlaA I R o

@® TO SAVE time when adding phonograph
pickups to radio receivers, place the pickup
across the volume control, as shown at A
in the illustration ghove.

If the pickup is a crystal, care must be

RADIO-CRAFT

for

FEBRUARY,

-

Wl e smem

*SHOP NOTE

S —KINKS —CIRCUITS »

taken to get the '“A’ lead on the correct side
of condenser C to keep direct current out
of the crystal. When in doubt place a 0.1-mf.
condenser in series with the “A” lead as
shown at B.

To experiment for the best pickup con-
nection place a 0.1-mf. condenser in series
with the “A” lead and put clips on the
pickup leads and make connections on the
réceiver where best reception is obtained.

D. A. LAMoONICA, Norristown, Pa.

NOVEL USE FOR CROCHETING
NEEDLE

BRASS OR COPPER
TUBING FDR WANDLE

TOOL COMPLETED
AND IN USE

y
CROCHETING IU
NEEDLE g@,\%

@® A VERY handy tool around my work-
bench is a little device made from an ordi-
nary crocheting needle and a piece of round
brass. I obtained a piece of round brass
about 2% ins. long with a hole passing
through the center the entire length of the
piece. I then placed it upon the crocheting
needle in such a way as to make a handle
for the crocheting needle out of the piece of
brass. The sketch illustrates the completed
device which makes a very handy tool for
work on small parts when a hook is es-
sential, as when placing a spring on a de-
vice. It also serves as an excellent pick.
WM. NAKEN, Chicago, Il

Quality

Replacement Parts
) Everything rou need In exact dupli-
cate or universal replacement or
repair parts. Tubes, condensers, re-
== sistors, transformers, hardwars,
tools, eto, Leading brands.

Latest Radlo Sets

A model for every purse and purpose.
Auto Bets, Mlidgets, Battery Pore
tables, Table Models, Consoles,
Phono-Radlo and recorder combina-
tions—for operation on’AC or DC.

Public Address Equipment

A compiete line of amplifiers, micro-
phones, baffles, recording eqQuip-
q ment and accesaories for svery type
of Installatlon—permanent portable
and moblle, from 5 to 100 watts.

Newest Electric Appliances

Extra profits for youl Standard
Brand Electri¢c Irons, Grills, Tost-

7 €rs, Percolators, Waflle Irons, Va-
PF=0y cum Cleaners, Clocks, Mixers and
£ s [any others. all at Iowest Drices.

YOU SAVE MONEY AT RADOLEK

MAIL THIS COUPON TODAY

The RADOLEK €O,

601 W. Randolph 8t., Chieago, Dept. C-50

Send the New 1941 Radlo Profit Guide FREE,

U P RR A Y Y WY | RS L. S e—

JUST P

UBLISHED!

A NEW BOOK TO ADD TO YOUR TECHNICAL LIBRARY

A"TOMOB".E RAnlo—Princi,ples & Practice

by B. Baker Bryant

alc

POSTPAID

Size—6 9
fnches

64 Pages
Stif, flexible
covers
Numerous
{ftustrations

an
diagrams

COMPLETPE compllatlon of pertinent data on

how to install and - service tho modem auto-

mobile radio rceeiver. AM of the non-essential
detalls which have crept into the Drofesslon have
been weeded out. Each topic 13 treated so as to
contain a precise statement of the fundamfental
princdpie involved, .to assure the reader's clear un-
derstanding of this principle, without distracting his
attention by the discussion of a multitude of detalls
and mathomatical cxpressions, which are primarily
for the engincer, and tend to confuse rather than
clarily a statement for the auto-radio-technlctan.
A practical treatlse based on practlcal experfence
by Oractleal radio peopls for the practical radle-
technlctan.

Brief Qutline of Contents—

Intreduction—Tho Aute-Radle Art.
Features of the Medern Automobile

ecelver.
Installatlons of Automoblle Radlos and

ntenna.
The Automobile High and Low Tenslon
Electrical Systems.
Autamoblie Electrical Dlsturbances.
Vibrator Converters and Motor Generators.
Service Hints., Classified Automobile In-
stallation Notes. and Concluslon.

8Scnd _50¢ check. monty order. une
used U. 8. stamps, or coin for your
copy of “*Automeblle Radlo—Prinei-
ples & Practice” —it wili be sent to
you Dostpatd ubon recelpt of your
remittanee.

RADCRAFT
PUBLICATIONS, inc.

20 Veosey Street, New York. N. Y,

1941
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*BOOK REVIEWS®

- - THE METER AT WOKK, by John F, Rider
GEOPHVS'CAL (1940). Published by John F. Rider Publisher, é! g
Inc. Size 8% x 5% ins., cloth cover, 152 pages.

PROSPECTING OUTFITS || Frice. 3125

Here is a book that fills a long-standing de-
mand and introduces 2 novelties in book makinf. PUBLIC ADDRESS EQUIPMENT
Servicemen especially will be interested in this Amplifier Co, of America..........oovvnt 492
bo?!k‘d' - PTRp— 1 General Industries Co.................. ..491
adlo men noOow ave available 1n 13 nove. J h o
book an up-to-date, accurate and understandable N?i]cl I%Zd:_o{,nd;i“ées' """"""""" 481
presentation of the principles underlying the - proey O slil woalc @4 B gy pt 492
functioning of meters. In unddition to describing usic Master Mfg. Co...oooonvvinnnnn, 487
how each type of meter works. this bock also Unfvemfnl Microphone Co., Ltd........... 492
deseribes how to get the most from meters University Laboratories................ x 492
technicians now own, and discusses the pointx to 4
(R4 LTl LI T consider in selecting new meters. PUBLISHERS
ot v The outstanding novelty of *“The Meter at Audel, PubliShers ... .oenovvvnon.ss 452

Work' is 2-fold: in the first place, the book Dats Print Co R “”“407
is substantially ¢ books, one above the other e o W rvaryy 1 - Af
between common covers, and in the second, the Nati 1 1 BYD CrhmAnpais il el TReT vevee 45l
wrapper has printed on it 2 charts which read- ational Plans Inst.......ccooooeen - .485
ers will find of use in regard to repulsion-iron [| Raderaft Publications, Inc.......454, 488. 511
and moving-coil meters. The importance of the Radio & Technical Pub. Co...........451, 453
*2 books in one™ construction, a new departure Supreme Publicationa.......coovvuien. . 497

BLUE PRINTS end INSTRUCTIONS in book making, iz that the reader can keep in TechnifAX oovrvvrverrorinraneaeer.. 492, 512

For Building the Following Treasure front of him any diagram in the upper or illus-

trations ‘book” while reading several pages in
Finders and Prospecting Outfits description of this illustration in the lower or RADIO PARTS
Folder No. 1. The “Radioflectar Pilot"—con- text “book.” Aerovox Corporation /,..vvverecenenn... 474
sists of aP Ztub? transmiugr and 3-tube Chapters: I, General Considerations; II. Mov- AmpPerite €o., . oivrrrrereiracsanesosase.4T2
receiver, rinciple: radiated Wave from ing-1 Meters ; . Moving-Coil Meters; IV,
transmitter loop is reflected back to receiver E]lgct:zgy e t HIM ¢ o m:z] 'I';: Elee t“ tati Hammarlund Mfg. Co..o.onnernnnnrnen. . 472
loop. Emmsl vlsélﬂ and aurnl signals. 'I(‘;ubea Meter ; vr;nm’;;nei;:l ;1:::;8 'VI]e Co;;zien;z Solar Mfg. Corp
used: two 1A% t G—one 1HS5 ' L G A
Folg:r N:., S A "}}:er:\?r?ic Frgguency T of Meters; VIIT, Charncteristics of Metersi 1X, Sprague Products Company......cco.vn...
cator"—Transmitter radiates low_frequency Rectifiers and Thermocouples; X, Practical Appli-
wlnvte to receiver.Utuned to one of Harmonics cations of Meters. RADIO SETS
of transmitter. Using regenerative circuit, G e v
t r : oldentone Radio Co..........00r0ser.... 48
Emits aural signals. Tubes used: one 1G6G || Ap, THE STORY OF NEWS, by Oliver Gram- || Midwest Radio Corp... 472
Folder No. 3. The “Beat-Note Indicator”—Two ling (1940). Published by Farrar and Rinehart, q g g i et~ L
oscillators so nd,-.,ﬁ‘{m, a5 o produce beat- Ine. Size 6 x9 ins.. hard cover, profusely illus- Radio Electric Service Co...Inside Front Cover

note. Emits visual and aural signals. Tubes trated, 506 pages. Price, $3.50. RCA Manufacturing Co., Inc......Back Cover

used: Three type *30.

e The life story of the gigantic news gathering
Folder No, 4. The ‘“Radio-Balance Surveyo s h
—a mo‘:iulated %ransm:(t)t-er :::d very sen;- agency known as the Associnted Press is brought RADIO SUPPLY HOUSES
tive loop receiver. Principle: Balanced to light in this book. Allied Radio Corb.vvvrvrivrrosnsnanaress 463
Ioop, Emits visual and nural signals. By tri- In tracing-the story to its end. radio is ®iven Burstein-Applebee Coovuvwnes eeee. 474
e B | E ey
is Ve ] L LR ?
ro|de, No. 5. The “Variable Inductnnce Mom- ing and °°m'_‘"|'“‘°"“°“5 are mentioned, but also Lafayette Radio CorPucesscerncracanesss 479
tor"—a single tube oscillator generating thg commercia form of faGBI!‘!‘lllc known as the Radolek Co 511
fixed modulated signals and recciver em- wirephoto is described from its first uncertain S g C S .2 058600005800ty
%Elroylknz (:v\;c}::1 gta‘lgest R.F. amg]]xﬁcﬁhoxgs steps to its present status as an cssential service Me:::é:;:’:b:c“:r &d ;mgany. 5000 ':g‘
orks on e inductance principle. Emi that 1 t instant] i T ar Deeesceonnns PR £1) |
aural signals. Tubes used: six type '30. 'a e i ﬂlls.hes news mdm:es
Folder No 6 The “Hughes Inductance Bal- by wire and by radio between points all over
ance Exp]o;er —a single tube Hartley os- the globe, SCHOOLS
cillator transmitter and sensitive 3-tube re- L e Capitol Radio Eng. Inst......cc000vvh....453

ceiver. Principle: Wheatstone bridge. Emits Lincoln Engincering School 452

orel sEnals Tebet ety 0 97 9= || preceding Listingsin RADIO-CRAFT'S || sationst Rasio tnstiute. .. 22201100 asn

Folder No. 7. The “Radiodyne Prospector”— National Schools.......covverivennnn ... 451

a completely shielded instrument. Principle: 2
Balanced loop. Transmitter, recciver and CI.ASSIFIED RAnIu DIRECIURY New York Y.M.C.A. Schools,.cceeve.....452
batteries enclosed in steel box. Very large ' Radio Training Assoc... ... .452
field of radiation and depth of penetration. Sec. |, Oct. '40: RCA Institutes 451
Eonfte aural sifmais. Tubos used: two 1N5G Anfennas & Accessories ‘
—one 1G4G—one 1HSG—one 1Q5—one 1G4. || Automatic Tuners & Parts e Aaleny ol Batig b
. s nai ack Cov
With any one of the modern reophysical Baunzrya Cll?orq::‘s “Eliminators & Rectifiers ° =
rlll'le‘ti}imds ‘:Estcn:c;% ul:n:}‘\:u Euet-l’r‘i:r;t pgtter::. P:afgenes Dry & Wet TEST EQUIPMENT
adio, outfits ents can be con- abinets
structed to locate metal and ore deposits co.|; & Transformers (R.F. & 1.F.), & Accessories Meissner Mfg. ComPany......... GIECCH S5 B 462
(prospecting) ; finding lost or buried treas- Radio City Products Co. 477
ures; metal war relics; sea and Iand mines Sec. I, Nov. '40: .
and "duds' : mineral deposits; subterranean Con;!ensers (.Vari.;ble) Readrite Meter Works................... 472
water veins: oil deposits (under certain cir- Crystals (Quartz Superior Instruments Co.............473, 476
cumstances) ; buried gas and water pipes; Dials & Parts Supreme Instruments Corp........ [P 1111
tools or ot}tmr metallie ob.lech: sunken in wa- Electric Fence Controllers Triplett Electrical Inst tC 169
ter, etc.. etc nstrumen Oussasesas
Electric-Generating Machines
St S T I R L || Elccironic. Musical Instruments § P TUBES
8a! tnveld X . 4
347 valuht.na:: lllusirn(ed 8'/: x 117 fold- 3 550 3 F,Z‘E,'Jg,'.‘fy M";éﬁﬁ,,.;‘,f "E'S.f.";fnen, HE 3 .
or of Instructions and eonslru:tlon dalsn 7 , ¢ Hardware—Connectars & Misc. Parts Hygrade Sylvania Corb..................4T4
¢ for postage Headphones National Union Radio Corp............... 487
Tr?l‘ elnmnlolf“atnlz of w:crhugsder': ..... i $3 00 Hearing- ﬁags 5
a . - .,
shioping weloht 2 fbs. “(add 25¢ for ¢h v m::{:"ﬁ:n id Parts MISCELLANEOUS
-g® gy L’."C'CF‘?W'"“"'C“*'"Q Systems Atlag Presg Co...ovooovviireriroiraons.. 494
' '_(,}'kl*“x I EpRUACs Bridee, Harry Po..oviiveevcenoiioensnn. 452
C-241 tan. i i
017 5. sTATE sT. 02" cHicado, ILL. fﬁ; l" Dec. "40: g}f“::'tﬁ;l“f:cf"’" """"""" i igg
n i zine. ... .. Cear@ia
TS s AT ANAsSSSSSUuUSN SN SSs Metal Spec.al Fittings {for Radio) -3
- TECHNIFAX 1017 So. State, Chleago, 11l H Metily Ore 8 Oif Leestors ll;ﬂnacumr't ‘;]:::;ncu&cnommdm” """ :;i
. L icrophones aramoun ucf Ouveesnirannenanaes
nelosed herewlth $........ for which mall to 8 Noise E""‘"‘""“" Equipment Premium Distributing Serviee............504
= l“fﬂs‘ below: : l;laalr;:icsCemeM Wax Products Radio Servicemen of America, Inc........482
g Treasure Flncer No. 1. 2, 8. 4 S5 6 7 g plastic Molders Remington Rand Inc......vecvioareenis. 478
1 ¥ Radio Logs, Maps & Globes Woodstock ewriter Co........... eeo 491
1 SRR (Mp ol e follecs [ H Receiving Sets (includin Adap'ers & Converters CodatodkiinanrieHat
1 g
| a| Records & Record-Playing Equipment
U NAME: ;. somondsssiotsmges - mies 400, 00000 800|
1 5| Sec. IV, Jan. 4I: . A .
: [l Recordmg Equipment (While every precaution is taken to insure
H ADDREBBS 5z jnires #7050 H0 8 usmains o LASBETasrTe13701» 1 : Resistors & Volume Controls [Atienuators & Net- nccuracy, we cannot guarantee against the
M H Sc\;g;‘;:) . possibility of an occasional change or omis-
BCITY .civssmersmopsrons — STATE ........... 8| Service Manuals, Boolvs & Magazines sion in the preparation of this index.)
1 Rc.241 B | Servicing Equuprne
Y runanneesewssensseseeeees’ | Sound Systems, Amplifiers & Accessories
812 frinted in the U.5.A. RADIO-CRAFT for FEBRUARY, 1941
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ULL EQUIPMENT

WITH

SPRAYBERRY
RADIO TRAINING

OVER 100 EXPERIMENTS

Plus Many Other Special Features
ALL DESIGNED TO HELP YOU MAKE FAST PROGRESS!

SPRAYBERRY Training starts right at the bexinning of Radio . . . unfolds eac
subject in a simplified, logical, understandalle style. You easily learn Television
Frequency Modulation, Signal Tracing, Mobile Radio (Auto-Tank), Aviation Radi
Electronics, Facsimile Radio, Radio Set Repair and Installation Work. You learn quicki
in your spare hours . . . AT HOME OR AT CAMP.

Training Prepares You for a Business of Your Own ...
Or Good Radio Jobs at Excellent Pay!

The great, fascinating and progressive field of Radic and Television offers man
opportunities to the man who wants to get ahead. There is good money to be madd
My Training is designed to give you quick access to these oppartunities. SPRAY
BERRY Methods are thorough and practical. Your Training will not interfere wit
your present work.

You Get Professional Test Equipment

plus Experimental Outfits!

. Includes 146 RADIO PARTS for building a complete Receiver, RADIO TOOL
and A modern TESTER-ANALYZER. You also receive 8 BI1G SHIPMENTS OF RADIM
EQUIPMENT for conducting actual experiments with your own hands. 1 show yo
how to create Radio defects . .. how to correc
them. This practical “beforehand™ experienc
will come in handy again and again whe
vou are called on to do actual Radio repai
work later on.

READ WHAT THESE FELLOWS
SAY ABOUT THE NEW
PRACTICAL SPRAYBERRY

Equipmen
EARNED $250 SINCE STARTING s
I _have only comphted one-third of the Sprayberry Course
and 1 find it very in eresllng, which makes It easy to learn Becomes
3y devotitg several hours of my spare (i Yaily .
sertetr 1 liave wade st 3250 No Previous Your
sta~ting the Course.”” Jarl W. o Ik. N Lebar Q
| Experience Needed Persons
80 MUCH FOR SO LITTLE" i Takes g | gimerense
Now Just 4 few words ubuul your Course- the more 1 gel B ot p |y° Tt voul cuicdl
m i, the more I wonder how you ean give so much for 1'::':: :_,oo;:;my'i‘ng,::;uqn:':jog Propert_
1 i make it easy for you to
1 believe it to be the finest of f1x Kind obtajnable fiap Mdig principles and
would urge anyone wishing 10 stusly Ladle scriously e ;::‘scmit"m;"ﬂ'u v?:;nc:\u-'l::
te your Course.”” George W. Elliott. ;21 Fluwyn 8t.. Nelsol hilit
C., Cunada. “MADE OVER 8300 NET IN SIX MONTHS" E“RN wHILE You LEAR" il e L L L L P Y L I Y T T Y L LT
“While 1 bave not hung out my ‘shingle’ vel. 1 have My BUSINESS BUILDEKS show y
macke over £300 nel #n the past six months, doiig some full you how te put your D‘Illil’_' ut o DON T DELAY ' ACT Now
1 ang some part lime Radio servieing. actual use In Dandling money-maklng -
" ‘4“.}:{ ;J'Ilnm mnlmlclely satlsfied in every way wlth your Course. l“c.dlm lScrl-\'llc:g Jobs shortly afier you
‘an am mighty glad 1 slgned on the “dotted line.' maklng egin training.
J mo a student of the Sprayberry Aealemy of Radio.” Wendell Learn More About the SPNAYBEHHY AGADEMY OF HADIO
- M. Caldwell, 93 ilickory St., Rochester, N. Y. SPRAYBERRY Mecthod
cash In on nadio’s Rich o 0 t 't' S And How Easy It s to Start F. L. Sprayberry, Pres,
pp r lll'll Ie The complete details of my funda- 420-B University Place, N. W.

mental Course and Advanced Trainlng

No matter If you desire to BE YOUR OWN BOSS in your own business or Course . . . all features are fully de- Washington, D. C.

Id do:nka nf:} ]olta in inadlo. my Emlmn'ndwlill @lve you the useful informa. seribed i my new. valuable 5‘2-;)3\!!(‘

n and knowiedge 1o win success. Davs of delay mean precious tl wasted. FREL Book. Send for your copy. Neo o~ s ']

art training for a money-making Radio ctarestoetight pow . TC ¥ onllgmtion? Sell ¢ Please send my FREE copy of “HOW TO MAKE MONEY IN RADIO

—THE SPRAYBERRY COURSE 1S SOLD
(EMEMBER UNDER A MONEY BACK AGREEM D

SH THIS COUPON for BIG | A.ddm ........................................................

. G IV| N G c o M P LETE FA CTS Tear off this couron, mail in envelope or paste on penny postcard.
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f “t;:‘;\asc"v?‘:;“:f:'mﬂ‘ T L Equipped Exclusively with RCA Preferred Type Tubes
Positive .1 ’
For Speedy Sales by SERVICEMEN
It’s a fast-moving, super-powered express to profits features of the other Radiolas—and more. Foreign
unlimited, this new Radiola 515! Sales.slanted . . . reception. Two built-in Antennas. 6 RCA Preferred
feature-filled . . . designed and manufactured for Type Tubes. A stage of R-F amplification ahead
servicemen to sell! of the sensitive superheterodyne circuit for extra
It’s the latest addition to the great new line that’s  sensitivity and higher signal-to-noise ratio.
backed by a grand old riame . . . RADIOLA— = Designed to sell on _performance, it’s built to

PREFERECD TYPl

the line that has already put thousands of dol- eadxo Tuats perform . . . and how! See it—hear it—at your
lars in servicemen’s pockets all over the coun-
try. The new 515 has all the money-making | o rmwrese | profits, ride the 515 to town!”

Perlormance

Radiolazggm

Radiola Distributor’s, and you’ll agree: “For

Made by RCA Manufacturing Company, Inc, Camden, N. J., U. S, A.
A Service of the Radio Corporation of America

i o soimer” "

(O .
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