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Prominent engineers consistently show
their preference for Solar Capacitors. Solar
pledges continued production of superior
quality capacitors to merit that preference.
Solar Capacitor Sales Corporation, 285
Madison Avenue, New York 17, N. Y.
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FOR THE RADIO OF TOMORROW

War-trained hands . . . fingers educated in
accuracy and speed . . guided by new facts
wrested from the widening frontiers of elec-
tronics research . . . hands that will create
unsurpassed values in “Detrola-built” Radio
Receivers . . . Television Receivers . . .
Automatic Record Changers, and other elec-
tronic instruments.

KEEP YOUR EYE ON DETROLA

DEIROLA. RADIO

OIVISION OF

INTERNATIONAL DETROLA CORPORATION

BEARD AT CHATFIELD e DETROIT 9, MICH.

KEEP ON BUYING AND KEEP THOSE WAR BONDS

www.americanradiohistorv.com
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The new ELECTRONIC ENGI-
OF F NEER’S REFERENCE MANUAL
now makes available to the practical
engineer all the essential up-to-the-

E minute facts about electron tubes
T and related parts. More than 900

' types of Receiving, Transmitting,

s Cathode-Ray and Photo Tubes are
PR [ described—with physical specifica-

tions, characteristics, typical operat-

www.americanradiohistorv.com

ing conditions, basing diagrams,
war-time substitution chartand other
data. All this and more in one handy
quick-reference book of 146 pages
that you can tuck in your pocket.
Note ring binding which makes the
pages lie flat when book is open.
Price $1.00 from your N. U. Dis-
tributor. National Union Radio
Corporation, Newark 2, New Jersey.
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~ RADIO-CRAFT

I send you Soldering Equipment and Radio parts;

show you how to do Radio soldering; how to

mount and connect Radio parts; give you prac-
tical experience.

Early in my course I show you how to build this

N.R.I. Tester with parts I send. It scon helps you

fix neighborhood Radios and earn EXTRA money
in spare time.

You get parts to build Radio Circuits; then test

them; see how they work; learn how to design

special circuits; how tof lotcsate and repair circuit
defects.

You get parts to build this Vacuum Tube Power

Pack; make changes which give you experience

with packs of many kinds; learn to correct power
pack troubles

Building this A. M. Signal Generator gives you

more valuable experience. It provides amplitude-‘

modulated signals for many tests and experi-
ments.

You build this Superheterodyne Receiver which

brings in local and distant stations—and gives

you more experience to help you win success in
Radio.

| Will Train You at Home - SAMPLE LESSON FREE

Let me send you facts about rich oppor-
“tunities in Radio. See how knowing
- Radio can give you security, a prosper-
" ous future. Send the coupon for FREE
- Sample . Lesson, “Getting Acquainted
«with Radio Servicing,” and my FREE

_B4-page book, “Win Rich Rewards in

‘Radio.” See how N.R.I. trains you at
“home. Read how you practice building,

testing, repairing Radios with SIX BIG

KITS of Radio parts I send you.

Future for Trained Men Is Bright
in Radio, Television, Electronics

The Radio Repair business is booming NOW.
There is good money fixing Radios in your spare
time or own full time business. Trained Radio
Technicians also find wide-open opportunities in
Police, Aviation, Marine*Radio, in Broadcasting,
Radio Manufacturing, Public Address work, etc.
Think of the boom coming when new Radios can
be made! Think of the backlog of business built

My Radio Course Includes
TELEVISION e« ELECTRONICS

FREQUENCY MODULATION

APRIL,

for

in all branches of Radio! Think of even
greater opportunities” when Television, FM, Elec-
tronics, can be offered to the public! Send for
free book now.

Many Beginners Soon Make $5, $10_

a Week EXTRA in Spare Time

The day you enroll I start sending EXTRA
“ MONEY JOB SHEETS to help you make EXTRA
money fixing Radios in spare time while learning.
You LEARN Radio principles from my easy-to-
grasp Lessons—PRACTICE what you learn by
building real Radio Circuits with Radio parts I

OUR 81st YEAR OF TRAINING MEN FOR SUCCESS IN RADIO

send—USE your knowledge to make EXTRA

money in spare time.

Find Out What N.R.l. Can Do for You

MAIL, COUPON for Sample Lesson and my
FREE 64-page book. It’s packed with facts about
opportunities for you. Read the details about my
Course. Read letters from men 1 trained, telling
what they are doing, earning. Just MAIL
COUPON in an envelope or paste it on a penny
postal. J. E. Smith, President, Dept. 5DX, Na-
tional Radio Institute, Pioneer Home Study
Radio School, Washington 9, D, C.

-

I MR J. E. SMITH, Prosident, Dent. 5DX ./ 8
i National Radlv Institute, Washington 9, D. C. /i1
§ Mail me FREE, without obligation, Sample Lesson and R |
g 84-page book, “Win Rich Rewards in Radlo.”” (No sales-

s man will call. Please write plainly.) '
’ s
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¥ AND POPULAR ELECTRONICS v

Incorporating
SHORT WAVE CRAFT TELEVISION NEWS
RADIO & TELEVISION

MEMBER
AUDIT BUREAU OF CIRCULATIONS

¥

HUGO GERNSBACK, Editor in-Chief
FRED SHUNAMAN, Associate Editor
I. QUEEN, Editorial Associate
ELMER FULLER, Shortwave Editor

A. PASCALE, Production Manager

G. ALIQUO, Circulation Manager
JOHN J. LAMSON, Advertising Director
ALFRED STERN, Promotion Manager

¥

IN THE NEXT ISSUE

Repairs On Electrical Clocks
Ratings of Sound Apparatus
An Introduction to Ham Radio
Receiver for 32-Volt Plants
Some Vistas of Postwar Radio

v

Published by Radcraft Publications, Inec.
Publication Office: 29 Worthington Street,
Springfield 3, Mass.

Editorial and Advertising Offices: 25 West
Broadway, Tel. RE2-9690, New York 7, N, Y.
Chicago Advertising Office: Radio-Craft, 520
North Michigan Avenue, Tel. Superior 7306,
Chicago 11, IIL

Cleveland Advertising Office: 405 Erie Bldg.,
Cleveland, Ohio. Burdette Phillips, Manager.
Tel. Main 9645.

Los Angeles Advertising Office: 606 South
Hill Street, Los Angeles 14, Calif. Ralph W.
Harker, Manager.

New England Advertising Office: 411 Lafay-
ette Street, Salem, Mass. Claude C. Smith,
Manager.

San Francisco Advertising Office: 582 Market
St., San Francisco 4, Calif. Ralph W. Harker,
Manager. Tel. Garfield 2481.

RADIO-CRAFT is published monthly on the
2bth of the month preceding that of date;
subscription price is $2.50 per year in U. S.
(In foreign countries, 76¢ additional per year
to cover postage; Canada, 50c additional.)
Special rates for members of the Armed Forces
in U. 8., or those addressed by A.P.O. or F.P.O.
mail, $2.00. Entered at the post office at
Springfield as second-class matter under the
Act of March 3, 1879. All communications
about subscriptions should be addressed to:
Circulation Manager, Radio-Craft, 29 Worth-
ington St., Springfield 3, Mass.

¥

Notice of CHANGE of ADDRESS should
reach us at least one month in advance. When
ordering a change, please furnish an address
stencil impression from a recent wrapper if
you can. Address changes cannot be made
without the old address as 'well as the new.

¥

Foreign Agents

London-—Atlas Publishing and Distributing
Co., Ltd., 18 Bride Lane, Fleet St., London,
E.C. 4.

Melbourne—McGill’'s Agency, 179 Elizabeth
St., Australia.

¥

Text and illustrations of this magazine are
copyright and must not be reproduced without
permission of the copyright owners.

Copyright, 1945, Radcraft Publications, Inc.
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A television-controlled robot tank is the subject
of our cover this month. The heavy turret of this
vehicle carries a television pick-up in place of
guns. Continually revolving, it gives a view of
the terrain around as well as straight up, thus*
permitting full control from a place of s&fﬂy
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r Electrical bandspread on all bands. Six tubes.

“.e.BUT, HOGARTH, THE FOLKS
BACK HOME MUST GIVE UP THINGS -
BE A PAL AND LET ME BORROW

YOUR ECHOPHONE EC-1"

Lo

ECHOPHONE MODEL EC-1

{Illustrated) a compact communications receiver
with every necessary feature for good reception.

Covers from 550 kc. to 30 mc. on 3 bands.

Self-contained speaker. 115-125 volts AC or DC.

ECHOPHONE RADIO CO., 540 NORTH MICHIGAN AVE.,, CHICAGO 11, ILLINOIS

K —a
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At last, greatly expanded production is beginning to match
even the tremendous war equipment demand for Sprague
KOOLOHM Resistors. As a result, we have been delivering

good quantities of 5- and 10-watt

sizes in all ranges to

Sprague distributors—and hope soon to make a similar
announcement, both with regard to KOOLOHMS in other
sizes and to many of the previously unavailable Sprague

Capacitor types.

As always, we’ll appreciate it if you ask for them by name!

WANTED IMMEDIATELY—A 1V tube.
State condition and price. Wm. A. Plees,
Whitehatl. Mich.

AM INTERESTED in Radio and wish to
buy parts. Send list and prices. 1. Il
Guyer, IIotel Monterey, W. I’alm Beach,
Jlorida.

WANTED FOR CASH—Any or all Rider's
Manuals 1, 2, 3, 4, 5, 6, 8 and 10. Radio
Service Lal., Box 150, Washington, lowa.

IF YOU APPRECIATE the Sprague Trad-
ing Post serviee, we know we can count
on you to ask for SPPRAGUE Capacitors
and SPRAGUE Koolohin Resistors by name
whenever you buy. They will not let you
down!

WILL TRADE-—3 2-gang var. condensers
medium size, approxinately 365 mmfd. and
2 456 kilo air core L.}, trans. (in cans).
Want 110 v. a-c phonomotor and turntable.
Horace Helgeson, R.F.D. 3, Newark, Il

URGENTLY NEEDED—Supremo V-0-M
and tube tester or analyzer. Must be A-1.
Joseph Barron, 22 Pemberton St., Water-
bury 4, Conn.

FOR SALE OR TRADE—Copies of QST,
1938 to 1943, and 39 conics of Radio mag.
Want test cquipment. Ir. Heim, 192 Jef-
ferson St., Brooklyn, N. Y.

FOR SALE OR TRADE—Photo enlarger,
3% x 4% Agfa camera with flash and
other photographic equipment. Want auto-
matic record changer or other radio equip-
ment. W. I, Griffin, Jr., 4 Proctor Court,
Bowling Green, Ky.

WANTED Power pack for Majestic
radio No. 90; also 3 inch Supreme or
Dumont oscilloscope, Marine Eleetric &
Radio  Servico Sta., 201 Monroe St.,
Mobile, Ala.

400

TUBES FOR SALE—Several thousand
used tubes, including many of the older
types, magic eye, eote. Urgently need
test equipment of all kinds and Rider
nmanuals. Beatsall Radio & Electronies Co.,
88 Cortlandt St., New York 7

WANTED—203A or 303A tube in good
working condition; also 976A or 376A.

D. M. Decker, Deckerville, Mich.

FOR SALE—Tubes; 6—01-A, 1—124
(used, 'but working), 1-—31. Also brand
new  Radiart vibrators No. 5331 and No.
5420-1, both for $4.50. . L. Odell, 502
12th St., Tell City, Ind.

WANTED—Echophone EC-1 or Sky Buddy!
receiver; also all .15 amp. tubes and Rider

manuals. R. C. Fish, 419 Ludlow St.,
Lawrenceburg, Ind.

URGENTLY NEEDED-—35L& tube, new
or used. Will offer 80, 45, 7T1A. 27, 24,
or new 128Q7GT in exchange. Donald
Dove. 504 Elbon Ave., Akron 6, Ohio.

URGENTLY NEEDED—Sig. generator and
late model V-O-M, R.C.P. or Triplett
preferred. Robert Martin, 2844 LaViere
St., Jacksonville, Fla.

WANTED—Small_table model or combina-
tion radio, set Rider manuals. and the
following tubes; 1A7, 5016, 3518, 3575,
2575, 128A7, 25Z6, 50Y6, and 6AFS.
Must be new_and boxed. Y. Weiner, 547
E, 30th St,, New York 16, N. Y.

WANTED—78 r.p.m. 110v a-c¢ phonograph
turntable and_ motor, W. I. Thiel, 96
Westbury Blvd.,, Hempstead, N. Y.

FOR SALE OR EXCHAN GE—Triplett No.
1230 battery operated sig. generator, ¢
bands, in original case but without bat-
teries, Will trade for 35 mm. camera or
what have you? E. Gursh, 1481 Shake-
speare Ave., Bronx 52, N. Y.

Dept. RC-45 SPRAGUE PRODUCTS CO., North Adams, Mass.

Jobbing Sales Otrganization for Sprague Electric Company

SPRAGUE CON

KOOLOHM RESISTORS

TM. REGISTERED U, S. PATENT OFFICE

services, etc., which mfght be exchanged through the above advertis

Obviously, Sprague cannot assume any responsihility, or guarSnteq ggoth,

FOR SALE—National FB7A receiver, com-
plete with power supply, 3 pr. coils and
speaker, $25. Am interested in U.S. post-
age stamps and coins. Fred Humphrey,
117 N. 20th St., Philadelphia 3, Pa.

WANTED—Late
C. W. Thompson,
Angeles 42, Calif.

model slg. generator.
6326 Repton St., Los

WANTED—RCA jr. voltohmyst, with com-
Dlete instructions. Must be like new.
W. B. Cox, RT. 3, Anson, Texas.

FOR SALE OR TRADE—Superior channel
analyzer, recording dises, Jackson radio
lab. rack; Monarch motor hand tool; C-D
BN capacitor bridge; Weston 301 0-5 De
meter; V-0-M foundation meter; 3 Read-
rite meters and Bulova 21 j. wrist watch.
Want late oscillator. Rider manuals, and
6—110 v. P.A. system. Byron Radio
Shop, Byron, Il

WILL TRADE—Toward preselector No.
650 (tunes 540 to 43,000 KC) for late
tube tester. Also have tubes to trade for
rim drive phono. motors. Herbert H, Fried-
man, 520 Crockett St., Beaumont, Texas.

WANTED—1500 henry choke, RCA stock
No. 9838 or oquivalent. Occelotron Lab-
oratory. 2 Sherwood Terrace, Yonkers 4,
New York,

NOTICE!—Pleaso write plainly and de-
seribe  your equipment accurately when
sending advertisements for THE TRADING
POST. This will help simplify: our job of
handling a tremendous number of ads
every month—and will assure prompt, ac-
curate presentation of what you have to
sell or what you want to buy.

WANTED — G.T.C. Porta-Power Model
“U” or equivalent, to convert 110 v. AC
to 15 v. DC, 200 MA and 90 v. DC,
13MA for 4 tube 1% v. portable. 8. Man-
ville, 189 East 18th St., Brooklyn, N. Y.

WILL TRADE—DX-3 transceiver, slightly
used, for all-purpose tester in good work-
ing order. G. L, Wood, R-1, Box 43,
Jacksonville, N. (.

WILL SWAP—Good
for_ V-O-M or what
McLean, C.A.A.F.,

Shick electric razor
have you? Lt, H.
Childress, Texas,

WANTED-—-Crystal pickup of good quality.
Must have cartridge. Arthur Domico, Box
46, Bisbee, Arizona.

WILL SWAP—Two hundred popular radio
tubes, meters, and mis. equipment for
Rider. manuals—need all vplomes. Bobr
Korellie, 2312 South Fern Sf., Arlington,
Virgina.

FOR SALE OR EXCHANGE—Parts from

Philco No. 65, ineluding power trans-
former, condenser block, varlable con-
denser. coils, and speaker with output

transformer. Salvatore Lonigro, 52 Willow-
dale Ave., Montclair, New Jersey.

WANTED AT ONCE — Perforated type
wireless code tapes for instructograph.
J. Cavanagh, 92 Ocean St., Providence 5,
Rhode Island.

through this service.

Send your own ad to us today.

run it FREE OF CHARGE in the

SPRAGUE TRADING POS

_A FREE Buy-Exchange-Sell Service for Radio Men

gt \ i

URGENTLY NEEDED—For war indus-
tries  training program, Hallicrafter's
SX-24. S-20R or SX-25 roceiver. Edward
lg)ullﬁmvg,kl, 192 N. Henry St., Brooklyn

-,

WILL TRADE—Eight transformers, Want
Rider manuals from 1930 up, and small
speakers. C. M, Rebelein, Kiester, Minn,

URGENTLY NEEDED—1000-ohm.
volt V-O-M. Frank Prezyna,
New York,

por-
Cowlesville,

WANTED—Superior channel analyzer. Na.
1230 sig. generator, dynarometer or similar
glstrgments. Geo. II. Morse, Aerial, Alta.,
anada.

WILL TRADE—Hammarlund Comet-pro 8-
tube short-wave receiver, a-¢, band spread,
speaker in cabinet, coils for 10, 20, 40,
and 80 meter bands, for standard broad-
cast portablo receiver, AC-DC and battery.
Herman| Fischer, 626 Carlton Ave., Brook-
Iyn 17, |N. Y.

URGENTLY NEEDED-—Ncw and good
used radiy tubes—1 to 25 of each type—
for new radie shop. Milton Graham, 3321
Davis St., Charlotte, N. C.

FOR SALE--G.T.C. Porta power 1% v,
bak, audio transformers, chokes, and 6—
0lA, 3—46, 3—83, and 2—1G1 tubes:

Edwin T. Larason, Martinsburg, Ohio.

WANTED—Copy of operating chart for
Simpson tube ‘checker No, 333. Robert
Grimm, 208 Crescent Bend, Macon, Mo,

WANTED — RCA ‘television receiving
chassis, less power supply. Walter Mordes,
854 Driggs Ave., Brooklyn, N. Y.

URGENTLY NEEDED—Late model all
Wwave sig. generator. Michael Kopulos,
Three Hills, Alberta, Canada.

FOR SALE — Telegraph sen
(bug), chrome-plate, $16.75; black crackle
bagse finish, $14.75. L. ¥. Sechman, 16
O’Meara St., Winnipeg, Man., Canada.

WANTED FOR CASH—Hallicrafters’ Sky
Buddy or Echophone EC-1. C, H. Miller,
2221 Ave. D., Kearney, Nebr:

FOR SALE—17-tube Meissner television
recolver No. 10-1153, less cabinet and
tubes, 1940 model. Also 1941 Echophone
commercial receiver, No. EC-1. Both in
good condition. Lester T. Grove, 400 White
Horse Pike, R. D., Egg Harbor, N, J.

WANTED—Carborundum Co. crystal de-
tector No. 30, in perfect condition, State
price. Lee B. Walroth, Davenport, Nebr.

URGENTLY NEEDED—Professional Te-
corder and turntable, preferably 16” over-
head cutter, either dual or single speed
(78 r.p.m.) Priority rating available. Lake-
wood High Radio Club, Lakewood High
School, cor. Bunts and Franklin Aves.,
Lakewood 7, Cleveland, Ohio. !

FOR SALE — 2A3 Thordarson amplifier,
15 watt, with excellent Jensen speaker and
100’ cable. Berg Henninger, Beloit, Kans,

ng machine

YOUR OWN AD RUN FREE! ——

For over two years now, the Sprague Trading Post has been helping
radio men get the materials they need or dispose of radio materials
they do not need. Literally thousands of transactions have been made

Hundreds of servicemen have expressed their
sincere appreciation of the help thus rendered,

Write PLAINLY-—hold it to 40

words—or less—confine it to radio materials. If acceptable, we’ll gladly

first available issue of one of the

five radic magazines wherein the Trading Post appears every month,
HARRY KALKER, Sales Manager

.
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REALLY LEARN
RADIO - ELECTRO
and TELEVISION

" YOU CET g s ‘a O _ﬁ(CNHON&(L:IE\[L)GE
A COMPLETE Y el )4 t"'“ﬁz’nn‘;
RADIO SET

A TRAINED TECHNICIAN

JusT OUT! FREE!

There’s only one 7‘1z'ght way to learn Radio Electronics. You must HOW TO HEADSHAN'?LDIAGHAMS

get it through simplified lesson study combined with actual “shop”

practice under the personal guidance of a qualified Radio Teacher. R al valuable n'?w book whlnc'l: explains

It’s exactly this way that Sprayberry trains you . . . . supplying n simple, non:technical English how to
. . R A d d -

real Radio parts for learn-by-doing experience right at home. Bﬁ:m “’;‘»rm‘,‘.'h‘l"s’i&i"‘.’,uﬂ';{ k':yad(l: asn‘;f.y?]fﬂ,
Thus, you learn faster, your understanding is clear-cut, you a'fly ﬁad;‘o dq:rcu:t. bIrlncludses dtra;lslat{'o‘ns
f - “ T - . f of al adio symbols. Sen or is
acquire the practical “know how”’ essential to a good-paying Radio FREE book now while supply lasts and

job or a Radio business of your own. along with it | will send you another

big FREE book describing my Radio«
A Electronle training.
A Bright Future
Now’s the right time to start training. Because Radio is surging

forward, expanding at a rapid pace . . . . with the promise of
spectacular opportunities in Television, Frequency Modulation,
Industrial Electronics . . . . in the vast Radio Service and Repair

business. When You train with Sprayberry, you need no previous
experience. The Course starts right at the beginning of Radio,
even shows you how to make spare time profits while learning.

I'll Show You a New, Fast Way to Test
Radio Sets without Mfg. Equipraent

The very same Radio parts I supply with your Course for gaining
pre-experience in Radio work may be adapted through an exclusive
Sprayberry wiring procedure to serve for complete, fast, accurate
Radio Receiver trouble-shooting. Thus, you do not have one cent
of outlay for manufactured Test Equipment, which is not only

SPRAYBERRY ACADEMY OF RADIO
F. L. Sprayberry, Pres.
Room 2045
Pueblo, Colorado
Pleagse rush my FREE copies of “HOW TO MAKE MONEY IN

RADIO, ELECTRONICS and TELEVISION,” and “HOW TO READ
RADIO DIAGRAMS and SYMBOLS.”

expensive but scarce. In every respect, my training ls practical, Name ........... EERREEE B R IR Frieeniaas Age......

complete . . . . tested and .proved for results. It will give you the

broad, fundamental principles so necessary as a background no

matter which branch of Radio you wish to specialize in. Add\'ees ................ L I N T T e Tehaseanen
(AT o0 600 6 I b, OB vk Bl (s ST R e S N Stabe............... o

Tear off this coupon, mail in envelope or paste on' penny postcard.
Ly R P R P R r R R ErErEr s rr rr R i rrrrrf ryryEgry.|
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Skilled fingers check every connection before this Meissner
electronic equipment leaves NMt. Carmel, 111, its destination
—“Somewhere with the Armed Forces.” This “precision-
eering”’ may malke the difference between a successful mili-
tary operation or a defeat, and Meissner’s “‘precision-el”’ are
working for victory.

Precision testing in Meissner Laboratories proves the precision
quahty of the work of Meissner ‘‘precision-el.” It means new
highs in performance when you specify Meissner precision-
built electronic equipment for your product.

Concentration on the production of finer eléctronic equipment
is characteristic of the men and women of Meissner. This
devotion to quality production makes *precisioneering”’ out
of even the most routine jobs — gives even greater skill to
technicians like these.

402
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THIS IS PRECISIONEERING

by Mt. Carmel’s famed “‘Precision-el”

Precisioneering isn’t just another word for precision quality.
It means that pride and skilled craftsmanship are repre-
sented in every product. To the men and women of Meissner,
precisioneering means that they are maintaining the same
high standards of workmanship that earned them the name
“precision-el”—highest standard of an exacting industry.

To you, the users of Meissner precision-built electronic
equipment, it means that these precisioneered products give
you added quality, greater dependability.

“Step Up” Old Receivers!

These Meissner Ferrocart I. F. input
and output transformers are getting
top results in stepping up perform-
ance of old worn receivers. Special
powdered iron core permits higher
“Q” with a resultant increase in
selectivity and gain, now available
for frequency range 127-206. Ask
for numbers 16-5728 input, 16-5730
output. List $2.20 each.

//E/XX/VE/?

MANUFACTURING COMPANY » MT. CARMEL, ILL.

ADVANCED ELECTRONIC RESEARCH AND AM/W/FA&’T”RE
Export Division: 26 Warren St., New York; Cable: Simontrice :
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PREPARE NOW FOR THAT BETTER JOB IN

DeFotest's Training {3 an effective. interesting stepping-stone
toward good jobs, good pay. By actually using Radio parts and
assemblies to build experiments described in your Loose-Leaf
Lessons, you “LEARN-BY-DOING"—by using Home Movies
to bring Radio's fundamentals to life in your own home, you
LEARN-BY-SEEING, " Vouget BOTH features withDelorest’s.

4= BUILD THIS “*SUPER-HET”

DeForEest’s unique “Block System” makes assembling this Superhetero-
ol ha >, dyne and many other Radio-Electronic circuits--simple and easy. In
Above: " . P fact, you work oul— ; :
Working ant = :
experiments Nos, . .. 133 INTERESTING EXPERIMENTS USING -
celving Kit No, 7. - AT : THESE RADIO PARTS &

1.2 3, A—after re-

PREPARE FOR A FIELD RICH IN “LEARN-BY-DOING" AT HOME!
PRESENT AND FUTURE OPPORTUNITIES  ioiorcrcc s diferont tymor of Readio Rossmes ioeniva Somuenct

Telephone—Public Address System —Electric Eye devices— Wireless
Microphone—Light Beam Transmis-
sion and many other projects—all in
Your Own Home. Set up your own
Electronic Laboratory. Enjoy this
fascinating way to learn.

Just ConsipEr—in the U. S. there are around 50 million Home
Radios, 7 million Car Radios—900 Broadcast Stations—6,000
Police Transmitters—30,000 Retail Radio Outlets and 1,000
Radios and Radio Parts Manufacturers. Think of the number of
TRAINED men needed in a field Tris Size! Then—think of the
expanding fields of “FM” Radio, Motion Picture Sound and
other new and interesting branches of the Electronics industry.
Yen’t it reasonable to believe that TREMENDGUS FUTURE OPPOR-
TUNITIES exist for TRAINED men and women? Can’t you see
yourself climbing the ladder of success toward a Good Pay Job,
or in a Sales and Service Business of your own in this newer,
expanding industry? GET THE FAcTs about this great field of
Radio Electronic opportunities! Mair tHE Couron—Now!

SEND FOR BIG FREE BOOK

Write today for DeFonrest’s Bic, Free Book, “Vicrory For You!” See what
the growing Radio-Electronic field offers you—and How DcForest’s prepares yon
at home in your spare time without interfering with your present job. Get com.
plete facts about DeForest’s exclusive “A-B-C' combination of home training
advantages that includes (A) the use of 8 big kits of Radio parts and assemblies,
(B) the use of a genuine DeVry Movie Projector and 12 reels of training film
revealing hidden eircuit actions, (C) 90 well-illustrated loose-leaf lessons prepared
under the supervision of Dr. Lee DeForest, often called the “Father of Radio” —
PLus an cffective EMPLOYMENT SERVICE that has long-established contacts with
many employers. You “LEARN-BY-SEEING” ... you “LeARN-pY-Doing”. .. you
GET RESULTS AT HOME. . .the modern DeForest’s Way. You be the judge.

LEARN BY SEEING—AT HOME! |

~ DeForest's Home Movies Help You Learn
_ Faster—Easier at Home /

DeFOREST'S
| p7 . Training also offers instruction in' Motion: Pic-
? ( : o ture Sound Equipment, FM Radio and Television

I E. B. DeVry, President
. {” - - ‘ DeFOREST’S TRAINING, INC.
Ll ’ X 2535-41 North Ashland Avenue, Dept. RG-B4
PR G < Chicago 14, Illinois, U, S. A.

Please send me your “VICTORY FOR
YOU” book and KIT FOLDER, FREE.

SEE Radio Circults in Action . . | JENLT T NSNS B 1.
Elecirons on the March—with this genu- | [ ;
ine D.v,'y PI’OIQC'OT and 'rqin[ng fil '. Addreas.. ....... A R A R |

D F R y TRA'N'NG, [N C. L U TUUROURRRUTIr R e :
e CHICAGO 14, ILLINOIS O If under 16, check here for special information,
| Y N T.) O If a veteran of World War II, check here.
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Z0) STANDARD, MIDGET

@® For more than two decades the name
CENTRALAB on a volume control has been a'
synonym for QUALITY.

The long wall-type resistance sector, the smooth
performance and the satisfactory operation of
these controls are in no small measure responsi-
ble for the fame of Centralab. Whether for orig-

inal equipment or replacement always specify

CENTRALAB Radiohms

Division of GLOBE-UNION INC., Milwaukee

Producers of VARIABLE RESISTORS — SELECTOR  SWITCHES — CERAMIC CAPACITORS,
"FIXED AND VARIABLE — STEATITE INSULATORS — SILVER MICA CAPACITORS
RADIO-CRAFT for APRIL,
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You men already in Radio know how great the

demand is for trained, exgerienced servicemen, oper- Here's Just a Few of the In-
ators and technicians. You know how fast the field tef'::t?ngus F:ctse you Learn
is growing and how important it is to keep up with with the FREE MANUAL,
developments — F.M. Receivers, Electronics and . . . di
Television. You know, too, a fellow cannot learn & ?.‘3:,‘,}{,'}25, fa Wisghosing wHato
too much about any industry for REAL SUCCESS. 2. Preliminary Inspection of Re-
Whether you have experience or are merely INTER- 3 ‘;f"’“’:rib Check Power Supply.
ESTED in radio as an amateur, you must recog- 4. How to ldentify Various Stages
nize the WONDERFUL OPPORTUNITY right . ?I Rett:eiv_ie_r,ae I g
within your grasp to cash in on your natural abil- i P"W o ‘i °DI"' [
ities. Make them pay dividends. Get into the EX- 6. How te TSeis(te ;tnodn Mea’;?,'ri"'vou.
PERT RADIO SERVICE FIELD. Be an F.M. and ages. . .
TELEVISION specialist—OWN A BUSINESS OF 7R Sy o TestiSpeaker fini Audio
YOUR OWN, if you prefer. Fill out and mail the 8. How to ‘Fest Detector, I.F., | *
coupon below for all the details of our plan. R.F., and Mixer Stages.

9. COmplet:I Reffren:g Taé;le for
Get the Latest Inside Information—Short O syl (Cutatingl Receives
Cuts—Trade Secrets by

and

LEARN BY DOING

Work with Real
Experimental Equipment
Furnished without Extra Cost
as Part of Your National Training

Experience 18 the best teacher. You learn by
experience with the exclusive National Shop-
Method of Home Training. In the course of your
study you actually build various types of receivers
—a powerful superheterodyne, a signal generator,
) an audio oscillator and others—You make tests and
, conduct experiments that show you the why and
how of things. You understand what makes the
various elements of electronics operate because you
actually see them work for you. Not only do you
gain marvelous experience by this method of learn-
ing but you receive valuable equipment you will use
on the job in the practice of your profession as an
electronics expert. Mail the coupon and learn what
this means to you.

Examine the exclusive National Shop Method of Home Training.
See for yourself how sound and practical it is. Be convinced that
you can learn Radio, Electronics, Television—quickly and easily in
your spare time. You ecan’t tell until yvou try. This trial is ABSOLUTELY
FREE. Fill out the coupon immediately while you are thinking about it
and drop it in the mail at once.

Mall the coupon here for the books that tell you the complete story
of the marvelous new system of training in Radio. Electronics and Tele-
vision. Learn the facts of this exclusive shop-method of home training.
See for yourself! DECIDE FOR YOURSELF! . i ~ pld

This {s the MODERN SYSTEM OF TRAINING: matches e Ta
gro ess_constantly being made in Radio, Television and Electronics, It is

HE TESTED, too. Natlonal Schools has been_ training men for more
than a third of a century. It [s the very same training that has helped
thousands to more pay and greater opportunity.

You owe it to yourself—your future—to read the book ‘‘Your Future in
Radio. Electronics and Television’’—FREE to you when you send in the

coupon.
,Dﬁ!'O-CRA'FT for APRIL, 1945

FROM A REAL ESTABLISHED RESIDENT SCHOOL
Now the famous National Schools brings its exclusive Shop-Method of training
right into your own home., You can learn the most up-to-date, approved : =
projects, systems and circuits step by step in your spare time. This B
is the sotung practical téaim'ng you want and v
ment of experienced instructors working with th
students right in shops, NEW FIV% broadca?;‘.sasr;g?ligg

SCHOOLS—one of the most advanced trade edu-

need—the develop~

experimental laboratories of NATIONAL
cational centers in the world,

National Trained Men Now Making
the Best Money in History

The real value of National training shows up
O?OIt"l‘\e quick progress our men make on the
Incomes that ‘'seemed fantastic only a

short time ago are now heingj reported

R g .M.,

allied subjects. National is proud of

the progress its graduates are mak-

ing all over the world. Read the

- facts—the .actual proof in the
books we send you FREE.

Be Sure Of Your Success And Security After The War

Don’t let your post-war ambitions lag. Don’t let 'YOUR future depend
on others. Build a career for yourself. Never in all history has the return-
ing serviceman, or war worker been confronted with such a great future
if he reaches out and grasps it NOW. Here is a new world opening before
you. Get ready now while you are still in uniform—while you are on your
war job. Then you can soon step into an essential, well paid position or,
with little capital, GET INTQ BUSINESS FOR YOURSELF. It isn't a
bit too soon to start now. Radio men are vitally needed. Fill out and mail
the coupon immediately and examine the NATIONAL SHOP METHOD
HOME. TRAINING COURSE carefully. without obligation.

NATIONAL SCHOOLS /i.

MAIL OPPORTUNITY COUPON FOR QUICK

Send the
Coupon and

prove to
yourself what
YOU can do
in RADIO!

(Mail in envelope or paste
on penny post card)

National Schools, Dept. 4-RC
4000 South Figueroa Street, Los Angeles 37, California.

Mail me FREE the books mentioned in your ad including a sample lesson of your course, I
without obligation. I understand no salesman will call on me.

AT DRE S Saars = st s alle T el o oo L ir-allh i 5 51851 8} asd¥’s (65b 5" s asia sl o s @ 3o = o o amlEFile ¢ s e eieie o oo Feieie o 0ie = -

(AN (' b o e hoer o G o B =i TEAE Lo o a0 i R e S TR R STATE ... - coccncoons I
Inciude your zone number
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' "HE WANSTA KNOW
A\ WHY THEY CALL THIS
» \\ THA' PACIFIC
“ THEAYTER”
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The Radio Industry Replies

e S

a long war,

in the end.

S 000

““War Will Have Little
Bearing on Receivers”

OR CROSLEY, I have on

numerous occasions talked
down the fantastic illustrations
and descriptions about post-war
radios and major appliances, and
both J. H. Rasmussen, our Gen-
eral Sales Manager, and myself
have appeared on a number of
programs and have written vari-
ous articles trying to get people
to be realistic about what could
properly be expected in the way
of new developments immediate-
ly following the war.

As president of the Radio
Manufacturers’ Association I
have had Theodore R. Sills and
Company, Publicity Agents for
RMA, get out a number of
articles which have had very
wide publicity on this same sub-
ject.

We in the radio industry are
all tied up on war contracts and
have had practically no time for
post-war thinking.

Qur war products are in the
‘areas not covered by domestic
receiving sets and much that has
been created during the war will
have little bearing on domestic
receivers. -

On frequency-modulation there
has heen some accomplishment,
but on television, in my opinion,
outside of tube development and
- a few other items, little has been
accomplished during the war in
adding to the store of informa-
~ tion available before.

I agree with you that all of

 RADIO-CRAFT for

APRIL,

this dramatic presentation on the
part of artists and designers, not
only on radios, but on kitchen
cabinets, homes and major ap-
pliances, has caused the public
to expect more than they will get
and hence develops sales resist-
ance.

THE CrosLEy CORPORATION,

R. C. Cosgrove,

Vice-President & Gen’l Mgr.

“Let Us Not Sell Our-
selves Short"’

E at Emerson Radio &
Phonograph Corporation
want to congratulate KRadio-
Craft for the splendid editorial
in its February issue regarding
some of the exaggerated claims
that have been made for post-
war radio and television. We
have always felt that it is a
mistake to talk about “fantasy”
radios for the reason that such
talk arouses the question of
probably obsolescence in the
minds of prospective customers.
As you have so aptly pointed
out in your editorial, the resump-
tion of civilian production of
radios is still a long way off. As
the war with Japan draws to
its climax, the needs for radio
and- electronic equipment will
increase rather than diminish.

Moreover, when the radio in-
dustry has finished its war job
and the War Production Board
finally lifts its restrictions on
civilian output, there will be a
period of transition during which
the supply of raw materials will

1945

.. T £ i '

IN the February, 1945, issue RADIO-CRAFT went on record and stated editorially its belief that this would be

RADIO-CRAFT had voiced in the September, 1943, issue the belief that if we had extraordinary good luck,
the war might be over by the end of 1946. It is felt that this was an optimistic forecast. Even with Germany
finally out of the struggle, the war with Japan would still tax the efforts of the radio industry severely.

Another belief was that radio manufacturers would not be permitted to build huge quantities or radio and
television sets for the public consumption until Germany is completely out of the war. Even that would not
mean the end of hostilities in Europe.

Another belief was that as long as the Japanese war is in progress, facilities of all radio manufacturers
would be so heavily taxed that the civilian radio output for radio sets would be moderate. Even the termina-
tion of the war with Japan would in RADIO-CRAFT’S opinion not bring full-scale civilian radio set manufac-
ture immediately. RADIO-CRAFT believed that civilian radio sets are not just around the corner and that
radio manufacturers should stop publicizing fantastic post-war radio sets calculated only to hurt the industry

RADIO-CRAFT felt that in as much as these beliefs were its own, the magazine should ask the leaders of
the radio industry for their individual opinions pertaining to the above.
The expressions from a number of the foremost leaders of the radio industry follow:

continue to be tight. The short-
ages created by four to six ycars
of war will not disappear over-
night.

During this period of transi-
tion, radio manufacturers, as
well as producers in other fields,
will probably find it expedient
to resume production on the
same models that were offered
to the public just before the war,
with whatever improvements
that can be made without delay-
ing too long the flow of goods
to the consumer. We have no
doubt that within the next dec-
ade or so our most extravagant
dreams will come true—bhut they
will be realized through evolu-
tion, not revolution. Meanwhile,
there are millions of Americans
who are waiting to buy what the
radio industry will have to offer
immediately after victory is won.
Let us not sell ourselves short.

EMmEerson Rapio

& PuonoGrRAPH CORP.
Charles Robbins,
Vice-President

““Win War First — Post-
war Radios Second’’

OUR hopes are still running
high for an early end to the
war in Europe but we are not
going to let our hopes influence
our actions. Qur first business is
to produce for the armed forces
and this we are doing. We will
continue to go all-out on produc-
tion of Motorola Handie Talkies,
Walkie Talkies, Radar and other
military FM equipment until we
are definitely advised that we
may turn our efforts to neace-
time production of radios and
radio-telephone equipment.
Furthermore, we are not mak-
ing any definite predictions as to
when Victory will be won nor
how soon thereafter radios and
other badly needed electrical ap-
pliances will once again return to
dealers’ shelves. After our mag-
nificent break-through at Saint
Lo, too many optimistic state-
ments were given as to when the

wWww.americanradiohistorv.com Al 4N
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war would end, by those who
should have known better. The
letdown which followed and,
later, the Ditter realization that
the war in Europe would not he
over quickly, cxerted so many
deleterious effects it must not be
repeated.

Two ways have been listed by
General Eisenhower to win the
war. “LEither with lots of man-

power and little material or .
overwhelming supplies of ma-
terial and a minimum of our
precious boys’ lives . . .” Nat-
urally, we prefer the latter way,
which is why we will make no
promises and hold out no hopes
for a definite date on which pro-
duction of civilian radios will be
resumed.

This does not mean that we
are not looking forward to get-
ting back into our normal stride,
but it does mean that we are
following the quickest way we
know to help bring victory on
the battle front.

Only one thing I will predict.
In our production and develop-
ment of military radio-radar
equipment, for which we received
the Army-Navy “E” production
award five times, we have learned
many important things in elec-
tronics and in radar-radio engi-
neering. When peacetime pro-
duction of radios is resumed, our
new line of AM and FM Radios
will include many of these war-
time improvements, Our dealers
will be able to offer the finest
radios anywhere and their sales

(Continued on page 424)
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opment and expansion of television into

many new fields were outlined by Lewis

M. Clement, vice-president in charge of
research and engineering, the Crosley Cor-
poration, when he addressed the Men’s Club
at Middletown, Ohio, last month.

“In the {future, television, to be commer-
cially successful, must provide a service to
the public and revenue to station owners.
It is admitted that advertising by television
is many times morc effective than hy radio,
as the merchandise can be shown and dem-
onstrated without stopping the program to
make a commercial announcement,

“Automobiles can be shown and dem-
onstrated under all conditions, on the road,
over the proving ground course, etc. Elec-
tric stoves can be demonstrated in actual
kitchens and clothing can be shown to great
advantage in stores, hotels, theaters, etc.

“It is conceivable that an operator in a
control room may be able to control a bat-

POSSIBILITIES for the future devel-

TELEVISION CAMERA

OPTICAL ICONOSCOPE
SYSTEM

KINESCOPE

H iy LOW
HLariin

RECEIVER

tery of lathes, punch presses or other ma-
chines. IFloormen can be dispatched to load
and unload machines at the direction of the
dispatcher in the television control room.

“Since the television eye can be placed
in a furnace, in a cold room, under water,
or in fact, anywhere, television is likely to
find application in processing, manufactur-
ing, and industrial operation. It is possible
to use television in the dispatching of trains,
ships, aircraft, by placing the pick-up eye
at the desired location and the receiver at
the dispatcher’s office.

“Television will be an important adjunct
to theaters. Sports events and events of na-
tional or local importance can he shown on
theater screcns. Theater television chains
will obtain rights for important events and
will provide ringside seats for the audience
at an extra charge.

“Receivers will produce useful pictures
in normally-lighted living rooms. It will not,
therefore, be necessary to sit in a dark room
to enjoy a television program. Receivers for
home use have been built which project the
image on a screen and produce a picture
18" x 24", The brilliance is sufficient so that
1t is not necessary to turn off the floor lamps
in a normal living room. It is generally
believed that a 7” x 9" picture is the mini-
mum size that will be satisfactory in the
home, even in a table type set.

“For a projection type of receiver in
which the brilliant image on the end of a
5” tube is projected on a screen by means
of a reflective optical system, a 157 x 20”
or 18" x24" picture is believed to be as
large as will be required,

“Experience has shown that the proper
viewing distance of a television or motion
picture image is between four and eight
times the height of a picture. Thus, for a 7”
picture, the viewing distance should be 214
by 5 feet; for an 18” picture, 6 to 12 feet,
and for a normal motion picture screen of
15 feet in height, 60 to 120 feet.”

408
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Items I nterestz’ng

ment and a 360-page Master Index in

the seized enemy chemical patent ab-

stracting program has just been an-
nounced by Alien Property Custodian James
E. Markham. This was undertaken volun-
tarily by the Chicago Section of the Amer-
ican Chemical Society and the Science-
Technology group of the Special Libraries
Association.

The complete publication provides ready
access for American chemists and business-
men to some 8000 seized United States
chemical patents, the bulk of which were
1ssned to Germans. Covered are such broad-
ly diversified fields as sanitary and agricul-
tural chemistry, metals and alloys, heavy
and fine chemicals, foods, oils and fats,
textile and leather processing, explosives,

PUBL'CATION of a 388-page Supple-

.and plastics,

A description of a number of these seized
tronics was published in last December’s
Radio-Craft under the title, “Alien Enemy
MAGNET which supports itself in
air above a super-cooled lead plate
member of the USSR Academy of
Science, according to a Science Service
The probable explanation is that the mag-
netic field of the magnet sets up incessant
turn, repel the magnet. This ability is mani-
fested in a ferro-nickel magnetized bar one
In the experiment, the lead plate had been
cooled to 269 degrees below zero Centigrade,
zero. When the tiny magnet was thrown
on the plate it bounced into the air and
the plate rose three degrees, when it settled
on its surface.
low temperature to which the lead was sub-
jected. Scientists have known for years that
sistances of some metals drop very greatly.
When cooled to this condition the metal is
super-conductive at 266 degrees below zero
Centigrade, and mercury at 269 degfees. A
a superconductive lead ring continues to
flow for hours after the starting force is
INFATURE tubes will result in
smaller home radios, according to
a paper read by Messrs. Kelly and
of America at the recent convention of the
Institute of Radio Engineers.
authors of the paper, complete the necessary
complement for the home receiver, which
fier to output tube. The space saving over
modern midgets may be as much as 40 per

enemy patents relating to radio and elec-
Patents.”
has recently been reported by a
account last month.
induction currents in the lead, which, in
centimeter long.
approximately four degrees above absolute
remained floating until the temperature of
This action is dependent upon the very
at very low temperatures the electrical re-
said to be superconductive. Lead becomes
current started by an electromotive force in
removed.
Green of the Radio Corporation
Tubes developed during the war, state the
can now use the small “bottles” from recti-
cent, it is estimated.

RADIO-CRA

permit safe automobile driving even in
v fog so leavy the driver cannot see the
road, are the objects of experiments |

by British motor car manufacturers.

Sir Miles Thomas, chairman of the in- ’
dustry’s Public Relations Committee, speak-
ing last month about the automobile of the
future, declared: ]

“Safe driving even when it is impossible
to see the road is indeed a possibility.

“Curb beacons, operating with dashboard
receiving sets, will guide driver s in fog.”

This would mean that motorists would be
employing the blind-landing technique used
to bring planes on to an airfield in the dark.

The driver would have some method,
either by a system of lights or buzzers, of
knowing whether he was “too far left” or
“too far right.”

“In addition,” added Sir Miles, “a buzzer
would call the driver’s attention to a change
in traffic lights ahead,

“Another possibility is the use of minia-
ture radiolocation sets, which would guide
the motorist in a similar way.”

PRAlSE from the new head of the FCC

RADAR and other electronic devices to

for the movement against objectionable
advertising blurbs in radio news pro-
grams was reported last month by the
St. Louis Post-Dispatch. According to the
report, Paul Porter, chairman of the Com-
mission, complimented the Post-Dispatch as
a “representative of the public in taking the
lead in questioning program standards.”
Pointing out that the FCC has no au-
thority over the content of programs, he
stated that the commission had received
complaints from listeners about the exces-
sive use of commercialism in newscasts.
“Unquestionably,” said Mr. Porter, “the
ingenuity of broadcasters has developed a
kind' of new dimension in the reporting
of news, starting with the accounts of the
spectacular broadcasting of the Austrian
‘Anschluss’_seven years ago. In rural areas
particularly a large segment of the popula-
tion depends primarily on radio for news.
This is both a great opportunity and a great
responsibility, and the Post-Dispatch, for i
one, has recognized that. '
“The issue is whether radio stations will
cry out advertising wares indiscriminately
in news broadcasts or temper them in good
taste. Listeners, as our mail shows, are be-
coming disturbed by the increasing trend’ 2
to the former practice. Tf public-sentiment -
mediums: are successful in getting the radio
industry to impose voluntary standards in
the broadcasting field, then these mediums
will have performed a fine service to lis-
teners and broadcasters alike.”

ECESSITY of increasing receiver
N tube production to 3,000,000 per
month was impressed on the Industry
Advisory Committee at a meeting
last month with Army and Navy representa-
tives. Military demands are still increasing
due to emergency programs, battle losses
and the increasing number of electroni
devices used, it was stated.
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seen by Brigadier General Sarnoft as

television’s contribution to future peace,

in a speech accepting the Wendell Willkie
memorial “One World” award. General
Sarnoff, who received the award for his
expansion of radio as a medium of popular
education and. entertainment, his work on
the final reparations settlement in 1929 and
his contributions to television, spoke at the
“One World” dinner on the anniversary of
Willkie's birthday, February 18.

“Let there be no doubt that the world
eventually will have international televi-
sion,” said General Sarnoff. “It will be a
new educational force with a doublg appeal
to eye and ear, put at man’s disposal by
science, to give him a new and more inti-
mate understanding of his neighbors. Pic-
tures are an international language. They
convey clearer and quicker impressions than
words spoken in a foreign tongue, or writ-
ten in a foreign language. Nations will then
see themselves as others see them, for the
world is destined to go sight-seeing by radio.
People everywhere will understand, as
never before, how {reedom functions in
democracies.

“Radio’s great role in the establishment
and perpetuation of peace,” General Sarnoff
said, “is found in the fact that science has
given to the essential Freedoms the wings
needed to reach people everywhere—simul-
taneously. Because of science,” he said,
“Europe’s relation to America is no longer
the ‘detached and distant situation’ that
George Washington noted in his farewell
address.

“Today, radio and the press are insep-
arable in the defense of freedom of speech
and expression. Liberty is the watchword.
To this end, America must have more
powerful and effective international broad-
cast programs to serve a world at peace.
We must have sufficient world-wide radio
circuits to carry news and pictures freely
to and from all corners of the earth.

“To the Four Freedoms, I would add a
Fifth—Freedom of Science,” said General
Sarnoff. “It is essential to the maintenance
of world unity. Political and social limita-
tions and expediencies must not fetter the
application of scientific knowledge, nor stop
the quest for it. Man must be free to think;
free to conduct research, free to develop his
ideas—free to invent and to produce.”

CHARLES F. BURGESS, chemical

INTERNATlONAL understanding was

engineer and founder of the Burgess
Battery Co., died last month in Chi-
cago. His age was 72.

Mr. Burgess was Professor of Chemical
Engineering at the University of Wisconsin
for many years, resigning in 1913 to become
a manufacturer. Among his many inven-
tions were an electrolytic process for the
purification of iron, a building brick which
would float—weighing only one-fifth as
much as the ordinary type—a large number
of processes in connection with dry cells,
and inventions in the iron-alloy field. He
took out more than 40 patents in the course
of his life.

:ﬁp'lo-CRAFT for APRIL,

war against Nazi Germany and her re-

maining satellites are rapidly increasing

in number, according to an RCA report
last month. Twenty-three short wave trans-
mitters have been sent overscas during the
past 23 months, the réport says, and three
more will be shipped within the next thirty
days. The transmitters are of the powerful
50,000-watt RCA 50-SW type.

First to “invade” the Axis and satellite
nations, with words for weapons, short wave
radio transmitters helped to pave the way
for the physical invasion now in progress.
Keeping up a constant bombardment of
news, education, and counter-propaganda
that is heard and felt around the world, they
arc helping now to consolidate Allied gains
and facilitate further Allied victories,

First of the list of 23 to he installed was
a transmitter purchased by the Brazihan
government for Radio Nacional, goveru-
ment-operated station at Rio de Janeiro,
which went on the air during the winter
of 1942-43. The installation was supervised
by John Dawson, RCA field engineer,

Next came Rodiodiffusion Nationale
Belge (the *“Voice of Frec Belgium”) at
Leopoldville, in the Belgian Congo, and
Radio Brazzaville, operated by the Ifrench
National Committee for Liberation, in
Brazzaville, Irench Equatorial Africa.
These transmitters went on the air in the
spring of 1943, Leopoldville preceding the
I'ree French station by about a month.

Rectifier, audio, and control circuits of
the RCA 50-SW are much like those de-
veloped for the RCA 50-E Standard Broad-
cast Transmitter. The radio-frequency cir-
cuits, however, are naturally quite different,
since the requirements of international
broadcasting present problems that are not
ordinarily encountered in domestic medium-
frequency transmitters.

The inclusion of two separate and com-
plete R.F. channels is a feature of the
50-SW which experience has proven very
valuable as a means of quickly setting up
or changing frequencies to any point in the
range from 6 to 22 megacycles. The trans-
mitter is laid out with power supply and
modulator units in the center, so arranged
that they may be switched to either of the
R.F. channels,

TRANSM[TTERS waging active radio

e
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tions was described by Paul von

Kunitz, former chief cnpineer of

WINS, New York, in an interview
last month,

Mr. Kunitz, on duty with the OWI in
Algeria, was informed that diathermy treat-
ments would be heneficial i treating iter-
nal injuries received some time ago while
erecting a station in Africa. Having no
machine at hand other than the OWI's
50,000 kw transmitter, he put it to work.
Two tin pic plates, attached to plywood
panels, were connected to the end of the
rhombord antenna nsed by the station, The
plates were held against the patient’s back
and chest by Italian prisoncrs of war.

“Not only were the results excellent,”
reported My, Kunitz, “but 1 could hear
clearly every word of the OW! programs
beamed to Germany and ltaly during the
treatients.”

DlATHERMY under  jungle condi-

over radio broadcast stations a mis-

demcanor and to make ULroadcasters

and stations subject to prosecution
i such cases, was introduced last month
in the Ohio Senate, according to a Radio
Daily report.

The measure defines group lihel as “A
malicious publication by writing, printing,
picture, efhigy or other representation, or by
any form of radio hroadcasting, which
tends to expose persons designated, identi-
ficd or characterized therein by race or
religion to hatred, contemipt, ridicule, or
obloquy, or tends to cause such persons to
be shunned or avoided, or to be injured it
their business, profession, or occupation.”

LEG'SLAT'ON to make group libel

tions of radio parts which could readily

be assembled into receiving sets were

suspended hy the [{’ar Production
Board last month, it was announced by
R. A. McGovern, \WPB regional manager
for the New York City district.

Doing business as the Radio Dealers
Supply Co., the two partners sold 118 of
these radio combinations during the period
from July 1 to the end of October. 1944,
although WPB's general limitation order
L-265 states that combinations of various
radio component parts may be sold to pur-
chasers only on certification that they will
use the parts in their business of radio
service and repair to replace defective parts
in receiving sets.

Mr. McGovern states that Radio Dcalers
Supply Co. was familiar with the terms of
L-265 and has admitted the violation, as a
result of which consent order C-262 was
issued today and remains in effect until
December 31st of this year. Under the
terms of C-262 the company can sell com-
binations of electronic components only to

a government department.
ﬁ'f‘??/‘
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e50.000-iiowaﬂ transmitter is along the wall at l. the control desk at center
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Left—The television-controlled tank in action. Round turret is a very heavy revolvable ball of toughest armor steel with a wall more than ten Inches thick. This

turret revolves continually, giving the television eye a 340-degree vision.
arrangement of recessed lenses and iconoscopes and ball bearings of the
from which the tank is directed. Operators continuously watch the t
screen gives the view in a horizontal plane. Thus the operators are enabled

boar

COVER FEATURE:

In the top there is another lens so that overhead planes may be spotted. Insert shows
revolving turret. Our cover shows a variation of the turret. At right, the remote control
wo screens. The left one shows what the tank sees through its upper eye. The rig
to conduct the tank from the safety of their dugout just as if they were actually inside it.

ht-hand

Robot Television Tank

tunate in the present war. The cas-

awalties suffered by our men in all

branches” of the services have bcen
remarkably small compared to other na-
tions. This has bgen particularly true in the
war with Japan where our losses have been
all out of proportion to the Japanese killed.
The main reason for this is not so much the
quality of our armament as the quantity.
Army publications and military experts ad-
mit frankly that we have only a very few
arms that are superior to the enemy’s. Qur
airplanes, tanks, guns and other armament
are not always as good as the enemy’s, and
the only weapon in the small arms field
which is superior to theirs is the Garand
rifle. These are facts that may easily be
checked and are not the writer’s opinion.

In tank warfare, up to very recently we
had nothing as good as the German Tiger
tank which raised so much havoc among
our troops on.the Western front. The arma-
ment of our own best tanks was woefully
inadequate and in many cases the German
type of bazooka raised fearful havoc among
cur tanks. That we have won battles, as
military experts see it, was simply because
we had more tanks and won through by
sheer numbers, but not by quality.*

It has always been the policy of the
American Army not to sacrifice soldiers in
any action—oparticularly during an offensive
action. But by massing a superior weight of

THE United States has been very for-

* See particularly articles in New York Times,
issues of January b and 6, by Hanson W. Bald-
win, military expert.
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By HUGO GERNSBACK

inferior armament, the enemy still exacts a
heavy price from us at present. Even with
the European war finished—which may take
an appreciable time—there remains Japan
to be reckoned with. Here we have a foe
far more blood-thirsty and cunning than
even the Germans. Cocoanuts lying under
trees, but filled with explosives, the new
so-called “castration” mine, and other nasty
}ricks are being evolved right along by the
aps.

In our December 1943 issue I spoke of
expendable tankettes which are easy to
manufacture, cost little, and can be ex-
pended without sacrificing lives. They are
radio controlled and are supposed to clear
the mine infested road or terrain without
killing our men. This suggestion was made
by me long before the Germans started us-
ing almost identical radio tanks, but so far
we have done nothing to put such sacrificial
tanks into use.

The robot television tank illustrated on
the cover of this month’s issue is another
proposed idea to safeguard the lives of our
men. These tanks are also radio controlled.
There is not a living being inside the robot.
To operate such a tank from a distance, the
operators at headquarters must however
know where it is going. Obviously it cannot
be directed once it is out of sight of the
distant control operator. Up to very recent-
ly a remotely-controlled tank was not feasi-
ble. Now that television has sufficiently ad-
vanced, it becomes a rather simple matter to

RADIO-CRAFT for

direct .a tank—or a number of tanks—sev-
eral miles right into the enemy’s positions
without sacrificing a single life. These tele-
vision controlled tanks can be turned into a
mighty powerful weapon if produced not

only in sufficient quantities but also built to

survive battle conditions. In the first place,
such tanks must be much better protected
than our present types, which are too vul-
nerable. For that reason it wil} be noted
that the.television tank has a much better
tread protection consisting of very heavy
steel plate armor—a steel apron—which
protects the fragile treads in front, side and
rear. The armament of the tank can take
many forms. It can have the usual anti-air-
craft guns, if desired, or it can be equipped
with armor-piercing cannon, or as shown
on our cover it can also be rocket firing
if this should be desired.

The television element is housed in a
shell-proof turret made of case-hardened
steel, which can withstand everything but
the heaviest enemy shells. The twin tele-
vision transmitter is housed deep enough
within the solid steel turret that only a
direct hit right on the lenses will put out of
action. This is a remote possibility because
the lenses are located from 10 to 12 inches
inside of the solid steel turret and a shell

would have to squarely hit into the re-

cesses. This would only happen once in a
great while and it would have to be a very
lucky shot to accomplish it. y

The television tank is operated by re-

mote control, by well-known means which

(Continued on page 437)
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V.H.F. Radio Range

Improved Service with 125-Megacycle System
By RAYMOND LEWIS

HE Civil Acronautics Administration of

the United States Department of Com-

merce is installing a system of very-

high-frequency radio ranges throughout
the airways. They will operate in the land
extending from 119 to 126 megacycles. Sev-
eral different types of VHEF range are
planned; the four-course aural range; the
two-course visual range; the combined
visual and aural range consisting of two
visual and two aural legs and the omni-
directional range.
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Fig. 1—Field of a VHF aural loop antenna.
Fig. 2—Field pattern, 2-course visual range.

Two basic reasons underlie this change-
over from low frequency range operation to
the very high frequencies. Geographic sepa-
ration on the low frequencies has not pre-
vented serious interference, especially after
dark, from reflected signals skipping over
hundreds of miles. The result has been a
complete saturation of available low fre-
quencies at a time when the demand for new
facilities is increasing.

The second rcason has been instabilities
of the low frequency range resulting in
multiple and bent courses, course swinging
and extreme sensitivity to atmospheric in-
terference such as static. Most of these
shortcomings have been overcome on the
VHF, while new problems created by the
transition have been of lesser importance.

The theoretical horizontal field pattern of
the four course VHF range is shown in
Fig. 1. It is composed of a modified clover
leaf which has concentrated the maximum
signal energy near the “on-course” position.
This has been made possible by the adop-
tion of a five loop Alford system. The Al-
ford loop has largely eliminated the vertical
sensitivity of a horizontal dipole. Alternate
transmissions are made along each pair of
loops, while the fifth remains connected to

the transmitter through a phase shifting net-
work which keeps it 180° out of phase with
the field produced by the other tour loops.
The usual A or N is heard to identify re-
spective quadrants, while the overlap forms
‘the continuous “on-course’” signal. Similar
to the low frequency range, but of a sharper
character, a-cone of silence exists over the
center of the range antenna. As a positive
identification of this orientation point, the
75 mc. Z marker is still important.

‘An important requirement on the VHF's
is that a constant field of polarization exists
for all points of the A and N pattern. Vari-
ations in received signal strength with a
changing angle of incidence are considerably
greater with a vertically polarized wave
than with horizontally polarized waves. Pure
horizontal polarization is definitely superior
to vertical polarization.

The compact VHF antenna system elimi-
nates the 125-foot five-tower low frequency
Adcock stations. The most practical tower
structure for VHF has been between 20 and
30 feet with a 30 to 45 foot counterpoise, with
the antenna located a half-wave above the
counterpoise., While an increase in the effec-
tive coverage can be obtained by raising the
height of the tower, the introduction of mul-
tiple lobes due to reflection from the ground,
with the resulting surges, fades, course
discontinuities, and false cones-of-silence,
nullifies the usefulness of the range as an
aid to navigation. The antenna is fed by con-
centric copper transmission line separated
by ceramic insulators in a nitrogen filled
conduit.

The two-course visual range and the
visual legs on the four-course VHF range
will operate in much the same manner. The
theoretical field pattern is seen in Fig. 2.
A pair of diagonally opposite corner radi-
ators and a center radiator comprise a com-
plete antenna system for a two course range:
The four-course range is similar to the two
course range since -4t uses a cominon center
radiator and two pairs of corner radiators,
one sct for each type pair of legs. The an-
tennac used for the visual indication are
excited 180° out of phase by side-band en-
ergy. This energy is caused by modulation
of the carrier frequency by a 90 and 150
cycle signal simultaneously, but from which
the carrier frequency itself is suppressed.
The center element is used to radiate the
side bands and the carrier frequency. The

s e AR A ﬁ
The 22-foot tower station and transmitter
house for a very-high-frequency radio range.

energy from the center tower and the corner
clements combine vectorially to produce the
clover leaf pattern. On one side the 90
cvcle modulation predominates, while on the
other side the 150 cycles predominates. At
their point of intersection the two modula-
tions are equal, forming an “on-course” sig-
nal. In the on-course area there is a 1020
cycle tone, keyed in two different characters.
This tone is separated in the receiver output
by an appropriate filter and gives an aural
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Method of feeding 5-loop radio range antenna.

identification whether the planc is approach-
ing or has passed the station. The principal
difference between the visual and aural range
is the substitution of the keyed A and N
signal for the tone modulation.

The aircraft receiver for-use on the aural
and visual VHF range is a convential de-
sign. It has separate output circuits for
the 90 and 150 cycle signals and for the
keved tone frequencies and voice. The 90-

(Continued on page 453)

Block diagram showing complete detail of the 125-mc transmitter.
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The above close-up of the five-loop antenna system shows a great
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difference in size as compared with low-frequency transmitter systems.
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Future Aspects
Of Television

By DR. LEE DE FOREST

around New York had convincingly

demonstrated that, after long, brave

years of scientific research and techni-
cal development, it was actually ready to
make its public bow. Its latest refinements,
the 525-line picture, removal of blackheads,
freckles and flashes of dizziness, had con-
vinced hundreds of viewers that we had at
last reached the longed-for stage of develop-
ment when advertising sponsors could be
hopefully invited to invest in television pro-
gram time. They could even look at trans-
mitted color pictures.

During these three years of war, despite
the imperative demands made on all research
laboratories and engineers, some further
progress has been made, just how much is
not fully known. But the clever adaptation
of the Schmidt reflector-telescope principle
has brought acceptable sized projection pic-
tures measurably nearer the home and the
theatre. Advocates of far advanced new
standards, pictures of 630 or 840, or even
greater numbers of lines
(the latter especially for 3-
color transmission) have
been emphatic in crying
the obvious advantages
of such post-war stand-
ards, even arguing

BEFORE Pearl Harbor television in and

-0 L
a——— { =,
P
One of the transitional 7
features predicted by -
Dr. de Forest — dual v

broadcasting of high- and low-
definition television. Difference is
seen in the two inserted screens.
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the wisdom of postponing the renewal of
public television for one or two vears after
V-day, to enable the construction of new or
the renovation of existing tele-casting trans-
mitters, and the manufacture of a sufficient
number of the new type receivers to meet
the overwhelming public demand for’ the
greatly improved television which they fore-
see.

A sagacious and just-minded Federal
Communications Commission, however,
seems inclined to go along with the majority
of television interests who strenuously advo-
cate a V-day resumption of television em-
ploying the pre-war standards with such
proven improvements as might then be
actually ready to send down the production
lines.

The Commission however agrees that
space in the ether “upstairs” must be as-
signed, to enable the never-satisfied labora-
tory pioneers to work out new—even radi-
cally new—ideas which may be introduced
as improved standards in years to come.
There seems no sound objection to the idea
that such improved methods of television
transmission and reception can be gradually

introduced, without in

any way interrupting

the daily, nightly flood

of television pro-

7 grams, Exactly this
gradual transfor-

mation

Loy ¥ Ly,

Dr. Lee de Forest, "The Father of Radio"

is occurring today, as FM transmitters,
sending out the identical programs as their
larger A M. associates, enable the public to
gradually shift from their old to newly-
purchased radio receivers, but only as they
feel the.urge to discard the old for the more
costly new,

Thus in, say, five years hence, alongside
of a 60 megacycle tele-casting transmitter
we may see erected an additional array of
smaller “bays”, radiating on 600 megacycles
a 630-line (or an even finer-grained picture
in 3 colors) both on the same program. Thus
those of the then vast audience who desire
something decidedly finer and more capti-
vating on their enlarged viewing screens—
and are willing to pay for the improvement
—need not be for a single night without
this indispensable television program, The
makers will exchange sets, for a price.

This gradual evolution will work hardship
on no one. The broadcaster will promptly
obtain increased audiences, larger revenues
from his advertisers; the set manufacturers
a renewed demand for the improved receiv-
ers; the public greatly enhanced home enjoy-
ment.

So much for the technical aspects of the
near future of this new magic, Radiovision.
I have the greatest confidence that the many
remaining engineering and servicing prob-
lems will be, for the most part, neatly solved.
Thesc are in the hands of skilled and highly
trained experts. As the home-returning
troops disband we shall find tens of thou-
sands of additional helpers already trained
in the new intricacies of ultra-high-fre-
quency and radar techniques. And thousands
more fresh from the air-craft industries,
who are already eager to learn of this fabu-
lous new thing, television, of which they
have heard and dreamed,

Be sure that some problems will still
plague us in this soon-awakening dawn—
that of ghost images, intervening shadow-
casters, auto-spark plug smears and similar
iconoclasts. Even the ever-growing flocks of
airplanes, threading the low skies, wil] at
times induce fleeting profanity—especially
where our picture comes long distances over
a link, or several, of automatic relay stations.
The local telecast program will at least
avoid many of the flickers which will afflict
the aerial networks’ product, and I predict
that for a long time to come our most satis-

factory entertainment will originate close at
RADIO-CRAFT for
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Large-screen television can be viewed with complete freedom from strain. ...

hand (except as it comes to our transmitter
in a tin can from some distant television film
studio.)

No—the main problems still facing our
young “pride and joy” are, and will remain,
economic ones.

Here in America television, like radio,
must needs earn its own keep, pay for itself.
Here then comes the old problem: how to
sustain television programs of sufficiently
high quality to arouse sufficient public inter-
est to build up an adequately large audience
to induce enough sponsors to buy sufficient
high-priced program hours to make the
show self-suporting?

We have, most of us, simply shrugged
shoulders and assumed that the televisors
who will erect our transmitters will possess
financial resources, or backing (and dogged
determination), to continue to grind out
first-class nightly programs, for an indefi-
nite period, probably years long ; while John
Q. Public decides—one here, one there—to
invest several hundred dollars in a kine-
scopic gadget, until hundreds of thousands
of those strange consoles are in nightly em-
ployment in every large-sized community.
The three or four pioneer telecaster organi-
zations extant today are optimistic enough,
and sufficiently courageous, to avow that
they can and will carry on until their utopia
shall arrive. Moreover the orders already on
the books of four or five manufacturers of
tele-transmitters is good proof that there are
lots of other broadcasting—or avould-be
broadcasting—institutions willing to sim-
ilarly carry on. Radio, they say, did just
this. It grew up in 10 years from a cats-
whisker, headphone shoestring, to be one of
the richest paying gold-mines in industrial
history. Once an acorn—now mightiest
among oaks. “O.K.—let’s go”!

But calm yourselves, brother optimists.
Twenty-four years ago we were unused to
etheric miracles. The very wonder of hear-
ing human voices and music through the
air, without wires, fired us to pay first $20,

- then $200, for a questionable parlor adorn-

ment, beside which we could sit and listen
to an expanding universe. Thus our audi-
ence grew from zero by leaps and bounds,
until sponsors realized in very few years
that the radio broadcast was the best paying
form of advertising in sales history. Radio
set manufacturers mushroomed everywhere,
and most made huge profits (some by the
blue-sky route). Early programs were rela-
tively cheap—by today’s standards almost
~ costless. In less than tour years these pro-
grams began to pay upkeep and show attrac-
tive profit, until today the Radio Broadcast-
ing Industry is one of our fabulously
wealthy American wonders.

ADIO-CRAFT
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But today conditions are basically unlike -

those oStaining in the early '20’s. Today our
public has becomt spoiled. We have alto-
gether different standards as to what to
expect, what to demand in the way of radio-
borne and picture-theatre entertainment.
Not now will satisfy such cheap and simple
programs as sufficed to build up broadcast-
ing to a richly paying institution, Not long
will television gazers be satisfied with the
half-hour close-ups or the simple little
dramas by ill-trained aspirants for screen or
radio. fame. For a brief season of novelty,
until the public mind becomes again accus-
tomed to this new miracle, yes. But such
ephemeral interest will not build up, nor
meet the demands of program sponsors for
sustained and continuing gigantic nightly
audiences.

The televisers must early begin to con-
ceive and execute programs of such com-
pelling interest that the public will demand
receivers, more and better television receiv-
ers, in insatiable demand. They must demand
large projected images too—the 8 x 10 pic-
ture cannot long endure. Eyestrain and its
utter inadequacy for much more than close-
ups will prevent its sale in the hundreds of
thousands. Even if multitudes of small-
screen sets are cheaply sold, they will—as
the months pass—Dbe seldom (not nightly)
turned on.

We have therefore two requirements, un-
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in sharp contrast to the effort required to view a small screen,

deniable and inevitable, which must he satis-
fied before television audiences will satisfy
the sustaiuin~ sponsors: (1) really interest-
ing programs, long sustained; (2) projected
pictures. The first demands large and sus-
tained financing by the telecasters; the sec-
ond, expensive receiver instruments—i{rom a
problematic minimum of $200 to five times
that figure. .

It is this latter requireinent which is most
menacing. On its solution depends the suc-
cess of the entire American television en-
tity. Because not {or indefinitely long peri-
ods will the Telecasters be able, or willing,
to continue to stay deeper and deeper in the
red.

Can the post-war public be expected then
to buy outright sufficient quantities of pro-
jection-type receivers to build up sponsor-
paying audiences before the Telecasters tire
of holding the bag? I don’t believe they will.
Economists predict after the war a quick
flash of prosperity, followed by a prolonged
period of deflation. If this latter strikes be-
fore the required millions of good television
receivers have been sold, they won't be sold
—not for years.

But don’t lose heart! This future need
not be dark—quite the contrary. The solu-
tion of the audience build-up problem has
already been found, in pre-war Britain.
There the manufacturers of television re-

(Continued on page 439)

Among the problems
to be solved are those
of interference. lgni-
tion from automobiles,
electrical apparatus
and even low-flying
airplanes can break
up a television image.
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Fig. I—Reflection and refraction due to different medijums. Fig. 2—Position of a target can be determined by this means, byt not. its

distance or range. Fig. 3—This method of measuring speed of light

can be applied to distance measurement if light speed is known.

RADAR PRINCIPLES

By R. L. SMITH-ROSE, D.Sc., Ph.D., M.ILE.E, F.ILR.E.*

described as the art of using radio

waves for the detection and location

of an object, fixed or moving, by the
aid of the difference of its electrical prop-
erties from those of the medium adjacent
to or surrounding it. An intrinsic feature of
the art is that no co-opcration whatsoever
is required of the object being detected.
It is in this particular sense that radioloca-
tion, as it was formerly known, differs from
the long-established practice of radio direc-
tion-finding. The technique of direction-find-
ing is coniined to the determination of the
direction of a primary source of radio waves.
The source of the radio waves may be on
the one hand an illicit sending station, the
position of which it is required to deter-
mine; on the other hand, it may be a friend-
ly radio beacon transmitter for the use
of ships or aircraft fitted with direction
finders to assist the navigator in determin-
ing his own position,

The new art of radiolocation, however,
requires no such co-operation, on the part
of the object under examination; the latter,
be it aeroplane, ship, building or human he-
ing is merely required to reflect or scatter
some of the radiation which reaches it from
a radio transmitter forming part of the
whole Radar installation. The detected ob-
ject is thus merely a source of secondary
radiation which results from its being 1l-
luminated, as it were, by the incident radia-
tion from the primary sending station. With
this definition of the subject with which we

S

* National Physical Laboratory (Great Britain)

RADIOLO('ATION or Radar may be

Fig. 4—How radio pulses or modulated beams
(P,-P,) can be used to determine the distance
of a target T from sending and receiving
aerials A; and A, by measuring the time
taken for a pulse to travel from A, to the
target and return to the receiver, A,.
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are concerned, we may now proceed to an
explanation of the fundamental principles
forming the basis of this new application
of radio waves,

When electric waves, of whatever length,
impinge on the boundary separating two
media of dificrent electrical properties, the
path of transmission of the waves is altered;
some of the wave energy passes across the
boundary, but in doing so its path is bent
or refracted; another portion of the wave
energy is turned back from the boundary
and forms the reflected portion of the waves
on the same side as the incident waves (see
Fig. 1). The relative magnitudes of the re-
flected and refracted waves depend upon the
electrical properties of the media on the
two sides of the boundary, the angle of the
incidence (% in Fig. 1), and the frequency
or wave length of the waves. If these quanti-
ties are known, the reflecting power of the
surface of separation of the two media can
be caleculated ; and in many practical cases,
this calculation is made easier by the fact
that the first medium is air under normal
atmospheric conditions, when its electrical
conductivity is very small and its dielectric
constant is approximately unity. If the sec-
ond medium is a sheet of copper, of which
the conductivity is very high, nearly all the
incident energy in the arriving waves will
be reflected; this is the result of the re-
radiation from the conduction currents set

up in the copper sheet by the arriving waves.
Alternatively, the same result will be ob-
tained with radio waves if the second me-
dium consists of fresh water; for although
in this case the conductivity is low, its per-
mittivity is high and thus strong dielectric
currents will be set up, particularly at high
radio frequencies. In the case of soil or
earth, which has both a moderate conduc-
tivity and an intermediate value of permit-
tivity, a portion only of the incident wave
energy will be reflected, the remaining

N
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encrgy passing into the medium to form the
refracted waves.

From these considerations it is seen that
reflection of radio waves is caused at a
discontinuity or boundary between two me-
dia, and when waves in air strike a surface,
which may be either a metallic conductor
or an insulating medium, the waves are re-
flected in some degree by the surface. If
this surface is smooth in the sense that it
is free from irregularities of a size ap-
proaching the wave length, then the reflec-
tion is of the specular type such as we
meet with in light waves; and in such cases
if the waves impinge normally on the sur-
face, they will be reflected back along the
original direction towards the source of the
incident waves. If the surface is not suf-
ficiently smooth the reflection will take place
in various directions, or the incident waves
are scattered, as it is termed; and in this
case only a portion of the reflected or scat-
tered energy is returned along the path of
the incident waves.

LIGHT WAVE MEASUREMENTS

It is thus easy to understand how light
reflected from solid or liquid media enables
us to see the existence of these objects, and
Fig. 2 illustrates the manner in which a
searchlight enables a target—aircraft or
cloud—to be seen by an observer situated
at R, who can then determine its bearing
and angle of elevation. This is an art which
is well known and has been practiced for a
long time; but it suffers from one serious
drawback; this simple combination of a
searchlight and an observer does not enable
the distance of the target to be determined.

In order to make this valuable addition

to the observation, it is necessary to inter-

rupt or modulate the beam of light in such a
way that the time of transit of the waves
between the source and target and then back
to the receiver may be determined. This
important addition to- the technique of vis-
ual observation was actually made as long
ago as 1849 by Fizeauin his classical experi-
ments to measure the speed with which
light waves travel. Fizeau used a mechan-
ical method of measuring the time of transit
of an interrupted beam of light over a re-
turn path about three or four miles long.

At that time, the distance was accurately -

measured and so the velocity of the waves
determined ; but if, as is the case nowadays,
a knowledge of the wave velocity is as-
sumed, then the length of a path with a
refléctor at its end can be determined,

A possible arrangement of this method
of determining the distance of a reflecting
object by the aid of light waves is iljus-

(Continued on page 454)
for APRIL,
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Tank Communications

Render New Equipment More Effective

Design Features

ANK warfare is decisive in the present
Tltrugglc. Not even the airplane is as
effective a winner of battles or taker of
territory. This was conclusively demon-
strated at the beginning of the war in Po-
land and France, later in Africa and now on
the East Front. For full effectiveness, the
tank arm must work in close co-ordination
with the air arm as well as the artillery.
Communication is thus more vital to the
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Fig. 1—The BC-604 radio transmitter. Crystals
are seen stacked in holders near center.

tank than to any other weapon of the serv-
ices. Radio equipment to provide contact be-
tween mobile units and between tanks and
fixed positions such as headquarters or ar-
tillery emplacements, must be highly efficient
to permit the tank arm to realize its full
})otemialitics. Standardization, versatility,
reedom from interference and jamming,
and simplicity; these have been the design
considerations which have resulted in the
present tank radio.

Standardization is especially required in
combat apparatus, to keep down the number
of replacement parts. The tank radios here
described were designed by Bell Labora-
toriés. They are put out in four basic units,
a transmitter (BC-604) receiver (BC-603)
jnterphone amplifier (BC-605) and a mount-
ing common to all these units, and to which
combinations of themn can be attached. By
selecting from these units, three standard
sets are made up: the SCR-508 which in-
cludés a transmitter and two receivers; the
SCR-528, a transmitter and one receiver;
and the SCR-538, a radio recciver with an
interphone amplificr.

i ' P

Usefulness of the sets is extended by
special interphone control boxes installed at
points in the tank out of reach of the radio
set. Each control station has jacks for
microphones and a headset, a volume control
and a switch. The switch is set normally at
RADIO, and permits the listener to hear
anything received on the tank recciver,
When a switch on the transmitter is turned
to INTERPHONE, the officer at the trans-
mitter can talk to the interphone stations.
They can reply by pressing the TALK
switch on their microphones.

The RADIO-INTER switch on the con-
trol boxes is normally set at RADIO. Only
in battle cmergencies may the person at
the remote station switch it to INTER-
PHONE. When this is done, the radio is
automatically switched off.

Versatility is provided by this multiple-
station hook-up. The tuning system is also
exceedingly versatile, making available ten
frequencies at any one time, out of a large
selection. /A compartment in the upper leit-
hand corner of the transmitter (I7ig. 1) car-
ries all the crystals which may be needed.
The ten required for the current operation
are taken from this compartment and
plugged into sockets in the vertical compart-
ment to the left of the control panel, which—
after a brief tuning operation for each crys-
tal—provides push-button selection of any
of the ten frequencies.

FREQUENCY MODULATION

Frequency modulation adds both to versa-
tility and simplicity. A lower noise level
and greater freedom from interference is
obtained, as well as less complicated circuits
in the transmitter. A further simplification
in the system of modulation made the usual
electron-tube modulating circuit unneces-
sary, further reducing the number of parts
and reducing maintenance.

Simplicity is scen in the control panel as
well. At the left is the series of push-buttons
mentioned. To the right of them are the
ON-OFF switch, the RADIO-INT switch,
and two others, which with the meter at
the top are used only when tuning or servic-
ing the transmitter. There is also a switch
for changing the microphone circuit gain to
take care of the noise level difference be-
tween tanks and the relatively quiet com-
mand cars.
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The receiver, shown in Fig. 2, also uses
push-button control for ten frequencies, and
may be tuned manually as well. The set
requires a brief pre-tuning to each of the
ten frequencies beiore the commencement
of a mission, after which push-button con-

Fig. 2—The BC-603 receiver. Lamp above vol-
ume control lights when signals are received.

trol alone can be used till the crystals are
changed. The receiver incorporates a speak-
er and two headset jacks. Controls other
than tuning include the OFF-ON switch,
volume control, a beat-frequency oscillator
switch (the beat-frequency oscillator is used
in tuning up) a SQUELCH switch, to re-
duce volume at the headset when no signal
is being received, and a scnsitivity control.

Fig. 3—Crystal and
mounting used in the
BC-604 transmitter.

L. PRt s

The headset switch has a RADIO-INT
position, which set on INT disconnects it
from the receiver, so that only interphone
signals are received. The speaker is attached
directly to the receiver output and is not
affected by the switches. The interphone is
equivalent to the voice amplifier of the
transmitter, and is installed as a separate
unit only in sets which do not include a
radio transmitter.

Push-button control for transmitter and
receiver depends on crystals for frequency
control. Considerable work on the part of
Bell Laboratories resulted in a crystal only
about seven millimeters square and less than
a millimeter thick. The temperature coeffi-
cient is zero within the operating range.

(Continued on page 441)
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THE VISIE-TALKIE

By GREGO BANSHUK, L.LR.A.; RS.V.P.*

E PRESENT what is undoubtedly the biggest development in television u

to now—the Visie-Talkie. As its name implies, it is a portable television

handset over which you can also talk at a distance. A counter-part of the
Walkic-Talkie and the Handie-Talkie, now something new—vision—has been
added. Of importance is the development of non-scanning television which will
simplily television to a greater extent than has been possible up to the present.
The Visie-Talkie is described exclusively in this issue of Radio-Craft.

il
il

ary 1, 1945 that the Editor-in-Chiel of
Radio-Craft called me into his sanc-
tum. The air scem clectritied and there
was a notable tension in the ofhce.
The Chiel asked mie to sit down and much

Fv:x b )

IT was a nienorable morning on FFebru-

Keystone DIhoto

The Visie-Talkie is extremely simple to operate. Mere-
by opening the little door, the set begins func-
tioning. Ordinary dry cells are used for power.

to my surprise handed me a cigar, which
I immediately took with suspicion, because
usually he doesn’t hand out cigars, at least
not during wartime. The Boss glared at nre
without a word for scveral long seconds as
if he were searching my soul and then he
delivered the following ultimatum in a
high-pitched voice, eyeing me fiercelv, now
and then pounding the desk in front of him
in great animation.

“Look here, Grego” he began in high
strident tones, “this television husiness
has exasperated me no end. The road the
radio and television engineers are now
pursuing is all triple-plated nonsense. The
present television apparatus is no more tele-
vision than Leonardo da Vinei’s airplane
was in the middle ages. Sure enough, we
transmit and receive impulses which we
later translate into light, hut at what a
cost! \We have to scan at the transmitter
and scan at the receiver. The correct word
should not be scan hut scat. I have talked
myself hoarse for thirty years trying to get
engineers to forget all about the silly scan-
ning and I have vainly pointed out {o them
that animal vision,—far better than present-
day television,—gets along very nicely with-
out any scanning. Two billion years ago
when the first creatures began roaming this
earth, equipped with the animal eye—that
was television and so far none of your
engineers have been able to duplicate the

*International Radio Association ;
ciety Veteran Physicists.
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animal or human eye. Take your own eye
and what do we find? The eye is equipped
with a lens the same as your television
transmitter, but where is the scanning ap-
paratus? There isn’t any. The light im-
pulses fall on the retina which has the so-
called wisual purple, then there are a num-
ber of so-called rods and cones. These are
connected by means of nerve conductors
through the optical nerve with the human
brain. Scientists now know that we see
by electro-chemical means.

“Now then, it should be possible to dupli-
cate, or at least approach the optical ele-
ments of the animal eve and translate all
this into a modern up-to-date non-scan-
ning televisor.

“But damn it all, your engineers will have
nothing to do with it, so it is about time
that Radio-Craft did something to show
the television people what really can be
done. 1 have here a number of sketches
illustrating how the problem can be solved.
I have slaved long and laboriously on it
and I have worked out all the theoretical
elements as you will see when you inspect

TRANSMITTER

TOP VIEW:

LENS (/MAGE TO BE
TRANSMITTED
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L COMMON CONDENSER PLATE
SECTIONAL VIEW AND SCHEMATIC

Simplified view of transmitter tube. A—Electro-
chemical (photo-electric) layer; B—Ends of collec-
tor ring; C—Glass tube envelope; D—Plastic block in
which wires are imbedded. Below, the Condensonator.
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the sketches for which a Potent has been
applied, to safeguard this revolutionary in-
vention. You will notice that I am using
as the transmitter an electro-chemical layer
spread over a special disk of plastic into
which thousands of fine wires have been

Keystone Photo

The Visie-Talkie can be used by anyone—no radio
knowledge is required. It works on centimeter wave-
lengths, and has a range of about 5 miles.

embedded, leaving aqnly the ends of the
wires projecting.

“The end of each wire in turn goes to a
new instrument which I call the condenson-
ator. This condensonator is made up of dif-
ferent sizes of tinfoil or other material
and in this, manner each wire connects
with a sort of condenser, each having a dif-
ferent capacity from that of the next one.
There is a common return for the opposite
plate as shown in the diagrams. Thus each
wire has a different potential charge from
the other. By a simple special means
shown in my plans, each electrical impulse
thercfore is preserved and transmitted, be-
cause each wire end modulates the con-
denser circuit in its own way.

“This is made possible by development
of a new plastic, which has a minus dielec-
tric constant of very high absolute value.
Thus the thousands of fine wires can be
bunched very close together with no more
effect on each other than if they were an
inch or more apart. You will note that
the lines are of different lengths, and that
they are further end-loaded with special
ceramic condenser-type units. These have
the effect of tuning each wire to a slightly

different natural frequency. In the Con-

densonator a variable-frequency oscillator
sweeps the gamut of the frequencies of
these tuned leads, and is modulated in am-

plitude according to the strength of th "

light falling on the part of the chemjcaiq
layer connected to the wire tuned to each

for
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Hellmich Photo
part of its cycle. The condensonator units
are also discharged as the heat frequency
oscillator passes their frequency, by an
adaption of fairly conventional means,

“The complex wave thus produced is
both amplitude and frequency modulated.
The frequency modulation sets the position
of the exciting area in the image—the
amplitude modulation, the strength of light
falling on that area. Thus without scan-
ning, we are able to transmit in a single
super-complex wave the necessary impulses,
fixing both position and strength of light
to permit us to transmit an image.

“At the receiver we have a similar
means, only reversed. Here we have a
fluorescent gas in a special tube so that
each wire end has a different potential;
therefore it gives rise to a varying lumi-
nosity—either intense or weak, with all the
other light intensities in between. As each
condensonator plate at the receiver works on
a different frequency we therefore repro-
duce the same mosaic, or paftern, from
the original light impulses transmitted at
the transmitter. This gives us a complete
television image at the receiver, Wwithout
ony scamming whatsoever. The amplifier
circuits making all this possible are shown
in a diagram 1n my drawings.

“Now then,” bellowed the Chief while

pounding the desk in front of him, “I
have worked out all of the theoretical
considerations for you. Take the drawings
along, study them carefully, and if there
is anything you don’t understand don't
hesitate to call on me for further illumina-
tion of the problem.”
- Here there was an ominous pause. Then
the big Boss, lighting a huge black cigar,
scowled fiercely at me, took a deep breath
and said:

"“And I want a complete set of models
in exactly 60 days—or else.” With that he
threw the sheaf of drawings and imstruc-
tions at me and I scampered out.

DIO-CRAFT for APRIL,

Left—The Visie-Talkie closed for carrying.
Right: Chief elements of the Visie-Talkie are:
A—Television receiver. Recessed Shadow-box
and ground-glass screen is visible. B—Tele-
vision transmitter with lens. C—Microphone.
D—Sound control. E—Visual control. F—
Power switch. G—Telephone Receiver. H—
Extension Antenna.

Here I draw a merciful curtain over
what transpired during those eventful 60
days that followed.

1 need not tell you how difficult the work
was, but once I got the hang of the Chief’s
Visie-Talkie I picked up enthusiasm as
my assistant and I went on with the work.
Sure enough, the scheme worked out just
as imagined by the big Boss. In about 40
days we actually had results and could see
cach other in the crude laboratory model.
By this time the Old Man had produced
the general mechanical design of the
Visie-Talkie also and we galloped nicely
along on the ‘home stretch.
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Simplified block diagram of the Visie-Talkie.

On account of the great importance of
the invention we worked behind locked
doors all the time. We had been admonished
never to leave the plans out in the open
and we had a big burglar-proof safe in the
laboratory where the drawings were always
safely cached whenever we had to be
absent. This was not often, because most
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Exploded and cross-section views of Visie-

Talkie receiver. A—Fluorescent screen. B—

Fluorescent gas layer. C—Collector ring.
D—Plastic block with imbedded wires,
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of the time we slept in the laboratory and
took turns on the cot provided for the pur-
pose. During the last few remaining days
we put the finishing touches to the Visie-
Talkie and we even found a way to project
the received image on its ground-glass
screen in full natural colors, just as is done
by the human eye. This was a little wrinkle
which my assistant and I threw in for good
measure.

There was also the little matter of static
which we had to take care of so that the
image would not flicker from static bursts
from nearby automobiles and other man-
made static annoyances. This problem we
finally licked on the very last day.

Came the big moment when I marched
triumphantly into the Big Chief’s office and
placed the now completed Visie-Talkie on
his desk. My assistant stayed in the outer
office and when the Old Man picked up the
set (which automatically turns on the cur-
rent when you open its little door) my
assistant started to talk and his image and
voice came over perfectly, much to the
Chief’s delight.

“I knew it was easy to do it,” said he,
“and now we have something that we can
show these half-baked television engineers
and teach them a non-scanning television
lesson. As I figured it, the Visie-Talkie
can be marketed for $29.85 a pair, in the
post-war period. There’ll be millions in it!”-

The big Boss beamed his full satisfaction
and he must have been particularly happy,
because he gave me fwo  cigars, one for
myself and one for my assistant. This was
indeed mighty praise from the Great
One. He insisted on keeping the two in-
struments on his desk and his parting state-
ment was that he was much pleased that I
came through exactly on the dot of the
60th day. As T backed my way out of his
office I -could not help noticing the historic
date on his big wall calendar. It read:

APRIL 1st.
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Craft have inspired me to build my

own signal tracer. As is usually the

case now-a-days, parts specified were
not immediately available. I did, however,
have a two-stage TRI' midget receiver on
hand with a burnt-out 25Z5 rectifier which
looked promising. From the demand for
25Z5’s many such receivers must be laying
around.

SEVERAL recent articles in Radio-

Photo 4, above—Under-chassis view of tracer. 5 and & Construction of the signal prods.

A Signal Tracer
and Multitester

As 1 wanted more than just a signal
tracer I decided to substitute a 60 Ma
transformer with an 80 rectitier to provide
a small power supply for other testing work
I wanted to carry out. The tester as it now
stands contains a signal tracer with an
R.F. and AF. pickup as well as an A.F.
output for application to any audio section
of a radio under test. It also containg a
Volt-Ohmmeter and a condenser tester.
Sonfe future day I expect to add a Vacuum
Tube Voltmeter,

The tester is housed in a sloping front
cabinct made of I4-inch plywood, 1214
inches high, 11 inches deep and 9 inches
wide. The front straight drop at the bot-
tom is 4 inches. This allows for a sub base
with the tracer under it. The front panel
1s made of masonite 9 x 12 inches.

When the tracer is used as an A.F.
generator, a tuned coil and condenser is
connected to the grid of the 6K7 by means
of a SPDT switch loéated at the back of
the tester, and an aerial is connected to the
aerial pin jack in the front of the recciver.
The available A.F. signal can now be

6K7

Photo 2, left—Exterior

By HAROLD T, GLENN

applied to any audio tube grid or glate of
the set being tested. If the receiver’s audio
section is OK the signal will appear in the
receivers loud-speaker. If not the probe
can be moved from tube to tube and the
trouble isolated.

THE R.F. TUNER

In order to avoid controls the regular
2-gang tuning condenser was removed and
an old oscillator padder condenser inserted
across the secondary of a regular TRF
coil. The padder was adjusted to a strong
local station and once set need never be
readjusted. This assures a signal at all
times in the A.F. output jack. '

The untuned 6J7 is wired as a biased
detector. This gives much more gain than
the diode circuits mostly used for detectors.
It handles the signal very well without
overloading.

As one of the photos show, another 6K7
was tried, to boost the R.F. gain. The
oscillation problems were difficult to sur-
mount and most of the extra gain was lost

(Continned on page 448)
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Transitron Oscillators

Negative resistance oscillators have special advantages

SCILLATORS as commonly used
in signal gencrators, the mixer
stage of superheterodynes, genera-
tors of audio tones, frequency me-
ters, and other electronic devices, have seri-
ous defects. The ideal oscillator would main-
tain absolute frequency in spite of changes in
the supply voltage or load; would not
“drift” in frequency because of changes in
tube temperature; would produce a pure,

NEGATIVE
RESISTANCE

L———ill]l[l}—-1

Fig. |—Typical negative resistance circuit.

[

harmonic-free output; and would preferably
have a two-terminal coil, without taps or
tickler windings.

These desirabte features have not yet all
been realized in any one instrument. The
negative-transconductance Dynatron and
Transjtron oscillators approach the ideal
more nearly than any others.

All oscillating circuits depend on the
phenomenon (inexactly) called negative ve-
sistance. A “negative resistance” is a circuit
component which acts in the opposite man-
ner to a resistance. If the voltage across
it is reduced, current through it rises. An
increase in voltage across it causes a re-
duction in current. A resistance absorbs
power from the circuit—a ‘“negative resist-
ance” supplies power to the circuit in which
it is inserted.

A circuit which contains a ncgative re-
sistance—such as that of Fig. 1-—may be
made to oscillate. A slight increase of volt-
age across- NR (such as might be caused
by battery fluctuations) = will cause still
further increase till the whole battery volt-
age is across it. Another slight change—
necessarily in the downward direction this
time—will continue till the whole voltage
is across L.C. In practice the fields built up
across the coil L and the charges produced
in the condenser C reverse the current or
voltage immediately it reaches one extreme

]
Fig. 2—The Dyna-

tron oscillator. This

circuit uses the sec-

ondary emission phe-

nomenon to produée

the negative resist-
ance.

or the other and the circuit oscillates at
the natural frequency of LC. (A detailed
description of oscillation is given in the
article, Electron Power Pack, in the August
1944 Radio-Craft.)

THE DYNATRON OSCILLATOR

The negative resistance, or power-gen-
erating device, may be an electron tube. A
circuit using such a device was first discov-
ered in 1918 by A. W. Hull, and named by
him the Dynatron oscillator. The circuit is
seen in Fig. 2. It consists of a type 24
tube with the screen operated at a higher
voltage than the plate. '
RADIO-CRAFT
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By FRED SHUNAMAN

When an electron strikes the plate of a
tube, several more electrons may be jarred
loose by the force of the impact. The Dyna-
tron is a special circuit in which advantage
is taken of this secondary emission.

Consider a circuit like that of Tig. 2, in
which the grid may be sct at zero voltage
or a little below, and the screen at (for
example) 70 volts. A milliammeter in the
plate circuit will show us the effects of
changing the plate voltage. At zero plate
voltage, very little plate current will flow—
due only to those electrons attracted by the
positive screen which have passed through
its meshes with such speed as to reach the
plate by their momentum,

If the plate voltage is raised in small
steps, the plate current increases accord-
ingly, as more attractive force is exerted
on the clectrons which approach it. The
rising voltage also increases the velocity
with which the clectrons strike the plate.
As we approach a voltage around 10, the
numbers of eclectrons knocked out of the
plate increcases, and the plate current ac-
tually starts to fall instead of increasing as
the voltage increases, \We have a negative
resistance. The electrons are attracted to
the more positive screen, and reduce the
plate current. As the plate voltage is still
further raised, drawing the electrons toward
it with greater velocity, a point may be
reached when the number of electrons
knocked loose exactly equals the number
reaching the plate, and the current drops
to zero. IFurther increasec in voltage causes
the current to reverse. As the plate voltage
approaches that of the screen, the current
again rises rapidly and at slightly above
screen voltage reaches an almost steady
state, taking most of the electrons emitted
by the cathode. Fig. 3 is a plate voltage
vs. plate current curve of a typical screen-
grid tube. Any slight change in the voltage
across the combination LC of Fig. 2 will
cause a change in the plate current which
will drive the voltage still further in the
same direction as the original change, thus
setting up stable oscillations.

DYNATRON VS. TRANSITRON

The Dynatron, with its milliammeter con-
nected in the cathode instead of the plate
circuit, is a very reliable oscillator. It is
only necessary to adjust it to a fixed value
of cathode curfent to assure correct fre-
quency in spite of changes in the supply
voltage or other variations which might
cause another type of oscillator to depart
far from the frequency to which it was cali-
brated. The Dynatron output is low in har-
monics, almost a pure sine wave being ob-
tainable under’ certain conditions.

In spite of these advantages, the Dyna-
tron did not become popular. This was be-
cause of its dependence on secondary emis-
sion, a very uncertain phenomenon which
varies widely from tube to tube, and with
increasing age in any one tube. It is used
to some extent in laboratory work, but the
electron-coupled oscillator displaced it
where slightly less accuracy and a much
higher harmonic content could be tolerated.

A newer type of negative-transconduct-
ance oscillator might have become more
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popular in much commercial and experimen-
tal apparatus had not the war intervened.
First described in 1935 by E. W. Herold,
it was neglected till 1939, when it was
again brought out into the light and given
the name 7 ransitron. Its action depends on
the relation between the effects of the
screen and suppressor grid of a pentode
on the screen current. If these two voltages
are correctly chosen, increasing them both
together will decrease the screen current,
while decreasing them will increase it.
The circuit action can be seen with the
help of Fig. 4. Screen and suppressor are

[

/| SCREEN GRID _|
J VOLTAGE =80

Fig. 3—"Dynatron kink" of a tetrode tube.

connected with a condenser so large that its
reactance at the frequency of oscillation is
low. A moderately high voltage is placed
on the screen, a negative voltage on the
suppressor and a low positive voltage on
the plate. Now a sudden increase in the
screen voltage will also increase the sup-
pressor voltage. At its former low voltage
it was turning practically all the electrons
which approached it back to the screen. As
its voltage rises it permits morc electrons
to go through to the plate, thus reducing
the screen current. A sudden decrease of
screen voltage would drive the suppressor
more negative, turning back more electrons
and increasing the screen current. The
screen circuit of the tube becomes a nega-
tive resistance.

It is desirable that the cathode current
be practically constant, if changes in screen
voltage are to be faithfully reflected in
screen current. This can be assured by keep-
ing the control-grid slightly negative, thus
reducing the cffect of changes in the screen-

(Continued on page 439)
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Fig. 4—Circuit of a Transitron oscillator.
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Voltage Divider Design

HE design of a voltage divider is a
fundamemal thing. Firet, we may start
o with a hasic circunt as that

shown in Fig. 1. The amount of current
that flows through the load R is equal to

¢ 1 ¢ Sa 3
of a series circuit, but note that the voltage
drops need not, necessarily, be the same. The
voltage acro 1 mFig 115

= IR,
The voltage acruss R2 1s,
S RZ
The sum of the drops equals the source
voliage,
= EB] £ B2

Let us return, for the moment, to another
simple circuit. This circuit is shown in Fig.
2. The current flowing into a terminal equals
the current flowing out of the terminal,
according to Kirchoff’s First Law. In Fig. 2,
suppose we have 10 milliamperes flowing
through R1 and 10 through R2. The total
current through 1 or through 2 (the com-
mon ternunals for R1 and R2) will be 20
milliamperes. As current flow is propor-
tional to resistance, (assuming constant
voltage) we see that making R1 lower than
R2 in ohmic value in Fig. 2 will mean that
more current will flow in Rl than in R2.
The opposite also holds true, of course, that
if R2 is made lower than Rl that the
greater amount of current will flow in R2,
since current always takes the path of least
resistance.

With the above fundamental concepts
thoroughly understood, we can take another
step forward. Referring to Fig. 3, let us
make the assumption that R3 is very high
in value, so high in fact that the amount of

By JACK KING

current flowing in it can be neglected for
practical purposes. Then, the voltage drop
across R1 will be due primarily to the cur-
rent flowing through R1 and R2 in series.
As these values of R] and R2 are changed,
the voltage drops across Rl and R2 are
changed. The voltage across R2 will also be
the voltage across R3. In view of the fact
that we have assumed R3 to be high in
vaiue, we are primarily interested not in
current flow but in voltage drops in this cir-
cuit, or in voltage divider action. Let’s refer,
now, to Fig. 4. This i1s one of the most com-
monly encountered circuits in radio work.
Yet surprisingly few men have ever stopped
to think about its basic action, having more
or less taken it for granted for years. As the
arm of the voltage divider is moved from
its resting point at the center in the sketch
to a point nearer point X, the amount of
resistance between Z and X is reduced. This
means that Rl in Fig. 3 is reduced. At the
same time, the. resistance m shunt with the
load is raised in value (equivalent to raising
the value of R2 in Fig. 3). Since the total
value of R1 4 R2 is constant, increasing
R2 results in a lowered voltage drop across
R1. More voltage is then available for the
load R3 and R2. That is,

E = Ex: + Egz..
There’fore, Eg: = E — En

VOLTAGES AND AMPLIFICATION

In an audio grid circuit, where the voltage
divider would be termed a wvolume control,
the current is unimportant and the voltage of
greater importance. In a receiver power sup-

Fig. 1—Basic divider circuit. Fig. 2—The parallel connection. Fig. 3—R1 and R2

the
bleeders. Fig. 4—A common radio circuit. Fig. 5—An R.F. divider. Fig. 6—A dandud_&*

such as may be found in practice. Fig. 7—Another bleeder. Fig. 8—VYoltage
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ply we are interested not omly in current
flow and voliage, but also in power. In an
RF. stage we may be dealing with signal
voltages and impedances, but in whatever
circuit we encounter, the basic idea of volt-
age division will come into the picture. Let
us, for purposes of illustration, take the case
of an R.F. amplifier tube which is feeding
into a tuned plate tank circuit This is shown
in Fig. 5. This is a very simple form of
voltage division. The tube supplies a signal
voltage to the tank circuit. We may assume
the cathode by-pass condenser Cl has zere
impedance and that the plate return by-pass
condenser (2 does have some impedance.
The amount of signal current that flows
through the tank impedance which appears
between terminals 1-2 is governed not only
by the source potential furnished by the tube,
but also by the voltage drop across Z2, If
Z2 is a high impedance, due to the fact that
the radio has developed a defect, the voltage
drop will be high and less voltage will be
available for Z1, assuming that special ef-
fects such as oscillation and regeneration do
not play a part in the action. Assuming that
Z2 is low and normal, the amount of voltage
across Z1 will be dependent on the imped-
ance value of Z1, and a larger voltage di-
vision will result; a greater voltage will be
built up across Z! as Z1 is made larger in
ohms. This is important in understanding
why we can get maximum voltage amplifica-
tion in an amplifier stage by using a high
plate load resistance. In Fig. 2, suppose Rl
1s the tube plate resistance and R2 the reson-
ant resistance of the plate load; increasing
R2 will decrease the amount of current
drawn from the source. The voltage across
R1 will go down because of less current
flow ii R1 (Emi = I X R1) and the relative
voltage across the load will rise.
Suppose, however, that we want maxi-
mum power in the load. Then, the values of
R1 and R2 must be equal. This concept is
fundamental and applies whether the desi
is that of a power supply or of an audio
outgut stage which supplies audio instead of
D.C. power to a speaker load.

THE POWER PACK DIVIDER

In a radio we may have plate voltages of
250 volts and screen grid voltages of 100
volts. Suppose that we have a number of
tubes which draw various values of plate
and screen currents. In series with the
cathode of each tube we may assume that we
have a biasing resistor Ru. A typical stage is
shown in Fig. 6. The grid is made negative
with reference to the cathode because of the
voltage across Rx which is a D.C. volta
Let us assume the screen current is 1 milli-
ampere and that the plate current is 4 milli-
amperes. These figures are only am'
and reference should be made to a
to determine actual currents. The total cur-
rent in the cathode circuit will be ‘l&s 4
or 5 milliamperes. This is equal to am-
pere. (Divide milliamperes by 1,000 or move
the decimal point three places to the left.) -

Now, suppose we want a bias of 10 ;
on the tube. The drop across the resistor Rx
will be 10 volts and the value of Ry is, ,

Ea 10 10000 _
R et = 2000 obm
L .005 5
- We know that if we make the bleede: I
rent th C ;;'.. ' .n... risor h
(Co on page 450) 4
?H-‘ r - Sy
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RADAR, BATS

and

SUPERSONICS

By DR. ROBERT GALAMBOS
University of Rochester, N. Y,

ested chiefly in electronics as it applies

to human problems—it may seem

strange to find an article on bats. If
anything is far removed from radio tubes
and circuit diagrams, certainly it is this odd
mammal which flies by night. Yet electronic
advances have been instrumental in finally
solving a puzzler which for 150 years defied
the best of scientific brains. The problem is,
simply : How do bats avoid obstacles in the
dark? As they cruise about in the warm
summer night, how do they keep from hit-
ting trees, fenceposts, the sides of houses,
etc.? Under these conditions there may be
moon and starlight to see by, but even this
small quantity of light is absent in the caves
deep in the earth where bats are known to
spend the winter. Yet they almost never
bump into walls or other objects as they fly
about in utter and total darkness. Despite
the saying “blind as a bat,” these animals
can see fairly well. But it is obvious that
their eyes can be of no use when there is
absolutely no light to see by.

The first attempt to solve this problem
was made in 1794 by the Italian naturalist
Lazzaro Spallanzani. He and his colleagues
performed certain fundamental experiments
verified by every succeeding investigator.
The bat, like man, has 5 primary senses:
sight, touch, smell, taste, and hearing. So
Spallanzani eliminated each one of these
senses in turn, to see if it made any differ-
ence to the flying bat. Blinded bats, bats
covered with varnish, bats with nostrils
stuffed up, and bats with tongues cut out
—all of them, in the experimental room,
avoided branches and threads with astound-
ing precision and accuracy. But bats with
their ears plugged up were helpless. They
flew erratically, collided with the walls and
other objects, and behaved as if with no
knowledge whatever of where obstacles lay.
Therefore, the scientists of 150 years ago
argued, the bats directed themselves by ear.

BATS ‘“SEE” WITH THEIR EARS

Now, this would suggest that they hear
sounds by which they direct themselves. To
anyone who has observed bats flying, this
does not seem reasonable. Flying bats rarely
make sounds audible to man, and they
perform beautifully in a sound-proof room,
in silence. Do they, then, produce sounds we
cannot hear, and guide themselves by echos
which to us are completely inaudible?

It was with this question in mind that
Dr. D. R. Griffin and the author approached
Prof. G. W. Pierce at the Cruft Physics
Laboratory at Harvard University. Prof.
Pierce is a specialist in supersonic sounds
and has pioncered in the development of
many widely used electronic devices. Dr.
Grifin and the author are biologists, with
little training in electronics, and we found
Dr. Pierce happy to lend us equipment for
detecting and recording sounds in the fre-
quency range above the 20,000 cycle upper

limit of the human ear. These instruments

TO the readers of Radio-Craft—inter-

~are described in detail below.

We found these fly-
ing bats to be produc-
ing a constant stream
of short cries in
which f{requencies
around 45,000 cycles
were most intense.
When we plugged up
the ears, the cries
continued much as
before, but the bat &

could not avoid ob-
stacles (we used a
barrier of steel
wires), and was as
likely as not to crash
into a wall. When we taped the mouth
shut, leaving the ears untouched, the cries
were greatly diminished in intensity, and all
the animals floundered about, bumped into
whatever lay ahead of them, and behaved
exactly as if their ears were plugged.
From these experiments an obvious con-
clusion can be drawn: the flying bat pro-
duces supersonic cries in its voice-box ; these
cries enter the space through which the
animal is about to fly, and are scattered by
objects lying in the direction of flight; some
of the scattered sound returns to the ears
of the animal as an echo and is interpreted
as coming from an obstacle. The animal
then changes its line of flight so as to travel
only through space from which no echos are
received. The bat thus locates objects at a
distance by the echos they produce—an in-
genious method which work amazingly well.

THE FREQUENCY SPECTRUM

The probing signal used by the bat con-
tains frequencies between about 30,000 and
70,000 cycles in which, as stated above, fre-
quencies around 45,000 cycles are most in-
tense. The cry is of very brief duration—
between .005 and .01 second. The astonish-
ing feature about the cry is the variation in
its rate of production. Bats which are on a
wall, preparing to take off, produce 5 to 10
cries per second. As they cruise about, they
produce about 30 cries each second. And
when an obstacle looms ahead, the rate rises
to as high as 50 or 60 for brief periods

Photos Courtesy Cruft Laboratory, Harvard University

The tuned amplifier. The large horn is actually a microphone. Speaker
grille is at right of cabinet. Means for using a recorder are provided.

while the animal is accurately exploring the
area for a safe fly-away. On general prin-
ciples, many echoes, 50 or 60 per second in-
stead of 30, would give much more precision
in locating objects, and this seems to be
exactly what the bat has found out by long
experience,

TECHNIQUE OF HEARING TESTS

The critical reader may ask at this point
for proof that the bat hears the supersonic
cry it produces. The fact that bats with
plugged ears can’t avoid obstacles is a par-
tial answer, but an even better one can be
supplied. We have been able to show by the
so-called cochlear potential technique—
hased on the minute electrical currents set
up in the ears of an animal by sounds it
hears—that bats ears give responses up to
98,000 cycles. This is in contrast to cats and
dogs, which give responses only up to about
35,000 cycles. These and other facts niake
it fairly certain that the ears of bats are
very delicate and accurate receptors for
supersonic sounds.

Incidentally, the cochlear potential tech-
nique just mentioned is made possible only
by electronic devices, and represents the
most powerful tool possessed by students of
animal hearing. Just 15 years ago, two
psychologists from Princeton University,
Drs. Wever and Bray, placed a wire on
the inner ear of a cat and connected it

(Continued on following page)
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Fig. |—Balanced circuit and magnetostrictive filter are features of the sonic amplifier.
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