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CLEVELAND YELLOW CAB COMPANY
Uses RAYTHEON TUBES

in world’s first taxicabs with two-way radio!

The eyes of the nation’s transportation indus-
try are on Cleveland these days, for it is there
that the world’s first taxicabs equipped with
two-way radio are being demonstrated by the
Cleveland Yellow Cab Company.

Officials say that dispatching has proved so
much more efficient that future fleets similarly
equipped will eliminate millions of miles of
wasteful “dead” eruising. And they also report
that Raytheon High-Fidelity Tubes, used in
both transmitter and receivers, provide clear,
dependable reception—even in the tunnels
under Cleveland’s Terminal Tower.

This application of Raytheon Tubes is just one
of many being planned for the postwar period
by progressive manufacturers in the electron-
ics field.

All Four Divisions
Have Been Awarded
Army-Navy “‘E'°
With Stars

Usten re
MIET YOUR NAWY
Eee, Night

™w.
Caaor te Conny
T8 Sravians

RAYTHEON

Hophs Fonlelity

ELECTRONIC AND RADIO TUBES

If you are a radio service dealer, you, too,
should realize that Raytheon’s combined pre-
war and wartime tube experience will result in
even Detier tubes for all uses. Keep an eye on
Raytheon . . . and watch for a Raytheon mer-
chandising program that will help you be more
successful, in the peacetime years ahead, than
you’ve ever been before!

o e s
Increased turnover and profits . . . easier stock control
. . . better tubes at lower inventory cost . . . these are
benefits which you may enjoy as a result of the
Raytheon standardized tube type program, which is
part of our continued planning for the future.

Raytheon
Manufacturing Company

RADIO RECEIVING TUBE DIVISION

Newton, Massachuselts — Los Angeles
New York — Chicage — Atlanta

www.americanradiohistorv.com
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). E. SMITH,
PRESIDENT
National Radlo
tnstitute
3152 Year bt
Training Men
for Succees
in Radio

You Build These and Many
Other Radio Circuits with
6 Kits of Parts | Supply

By the time you've conducted 60 scts of
Experiments with Radio Parts I supply,
made hundreds of measurements and ad-
Justments, you'll have valuable PRACTI-
CAL Radio experience for a good full or
part-time Radio job!

You build the
SUPERHETERO-
DYNE CIRCUIT
ubove contalning a
preselector oscillator-

’ mixer-first  detector,
You bulld MEASUR- 1.1, stage, diode-de-
ING INSTRUMENT tector-a.v.c. stage and
above ezrly in audio stage. It will

Course, useful for bring in local amd
Radio work to plek up distant stations. Get
EXTRA spare time the thrill of learning
money. It is a vacu. at home evenings in

spare time while you
put the set through
fascinatlng tests!

um tube multimeter,
measures A.C,, D.C.,
R.F. volts, D.C. cur-
rents, resistance, re-
celver output.

Building the A. M.
SIGNAL GENERA- ¢&
TOR at right will give \
¥ou valuable experi-
ence. Provides ampli-
tude-modulated sig-
nals for test and ex-

A SPARE TIME

| WILL TRAIN YOU TO START

OR FULL TIME

RADIO SERVICE BUSINESS

WITHOUT CAPITAL

The men at the right are just a few of many
I have trained, at home in their spare time, to
be Radio Technicians. They are now operating
their own successful spare time or full time
Radio businesses. Hundreds of other men I
trained are holding good jobs in practically
every branch of Radio, ns Radio Technicians or
Operators. Doesn’t this PROVE that my *50-50
Method'* of training can give you, in your spare
time at home, BOTH a thorough knowledge of
Radio principles and the PRACTICAL experi-
ence you need to help you make more money
in the fast-growing Radio industry?

Let me send you facts about rich opportuni.
ties in the busy Radio field. See how knowing
Radio can give you security, a prosperous fu-
ture . . . lead to jobs coming in Television and
Electronics. Send the coupon NOW for FREE
64-page illustrated book, “Win Rich Rewards
in Radio.” Read how N.R.I. trains you at home
in spare time, Read how you practice building,
testing, repairing Radios with SIX BIG KITS
of Radio parts I send as part of your Coursec.

Future for Tralned Men 1s Bright
In Radio, Television, Electronics

The Radio Repair business is booming NOW.
There i8 good money fixing Radios in your spare
time or own full time business. And trained
Radio Technicians also find wide-open oppor-
tunities in Police, Aviation nnd Marine Radio,
in Broadcasting, Radio Manufacturing, Publie
Address work, ete. Send for free book which
pictures your present and future opportunities.

Think of the boom coming when new Radios
can be made! Think of the backlog of business
built up in all branches of Radio! And think of
even greater opportunities when Television,
FM, Electronics, can be offered to the public!
Use only a few hours of your spare time each
week to get into Radio NOW. You may never
again see the time when it will be so easy and
profitable to get started. Mail coupon for com-
plete information.

Many Beginners Soon Make 35, $10
a Week EXTRA in Spare Time

The day you enroll T start sendlng EXTRA MONEY
JOB SHEETS to help you make EXTRA money fixing
Radlos in spare timo while learning. You_ LEARN
Radio pripelples from my easy-10-grasp Lessons—
PRACTICE what you learn by bullding real Radlo
Circults with the six kits of Radlo parts I send—USE
syour knowledge to nuakoe extra money while getting
ready for o good full time Radlo job.

Find Out What N.R.1. Can Do for YOU

MAIL TITE COUPON for your FREE copy of my
64-pare book. It's packed with facts about opportunitles
for you. Read the detuils about my Course. See the
faseinating jobs Radio offers. See how you can train
at home. Read letters from men I trained. telling what
they are dolng, earning. No obligation. Just MAIL
COUPON in an_envelope or paste it on a penny postal.
1. E. Smith, Prosident, Pept, S5EX, National Radio
Institute, Ploneer Home Study Radio School, Wash-

/ ITrained
{ These Men

Ie
¢ ey rag
" o] lo.
dayeg, dicy

That p,
LTS rou,
RED 1t yoar, 18

“y
from . Making
Era Owp

N_ndum shoy

perimental purposes,

Ington 9,

SAMPLE LESSON FREE

I will send you a FREE Lesson, “Getting Ac-
quainted With Receiver Servicing,” to show you
how practical it is to train for Radio athomeinspare
time. It’s a valuable lesson. Study it—keep it—use
it—without obligation! Tells how Superheterodyne
Circuits work, gives hints on —
Receiver Servicing, Loeating :
Defects, Repair of Loud-
speaker, LLF. Transformer,
Gang Tuning Condenser,
etc. 31 Illustrations.

‘ CETTING ACQUAINTED Witk |
RECELWER SERVICING

' My Radio Course Includes
TELEVISION =+ ELECTRONICS

FREQUENCY MODULATION

RADIO-CRAFT for MAY, 1945

J. E. SMITH, President, Dept. SEX"
National Radlo Institute, Washington 9, D. C.

Withnut obligatiny me, mnil your Sample Loason and B4.page book.
FREE. T am particularly Interesfed In the branch of Radio checked bes
loew. {No salesman will call. Please write plalnly.)

T Radio Scrvice Businesa of My O Aviation Radio

O 0 Operating Broadcasting Stations

O Army, Navy Radio Jobs

O Operating police Radio Stations

O Operating Ship and Harbor
Radio

[ Service Techniciana for Radio
Stores and Factories

O Spare Time Radic Servicing
[0 Government cCivilian Radio

(If you have not decided which branch you prefer—mall coupon for
facts to help you decide.)

Name ..... s beperereriarrrarreoncarearnecavoravers ARC s on s

+e++4FR

'--------
ﬂ'-d-.----;;

E
>
~d
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x LAPEL *
Crystal Microphone

Crystal Microphone |
Public Address

Crystal Microphone
Public Address

T =
- .

I|"‘¢-‘-=n e -
- i g ¥
e ISE L5, el
s T e o

JOBBERS

Get your name on the list
now, to receive important
announcements American
will make when the

Crystal Microphone war ting job i don.
Public Address |

Home Recorder
Crystal Microphone§

tiCam MICROPHONE CO.

1915 So.Western Avenue, Los Angeles 7, California

448 RADIO-CRAFT for MAY, 1945
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T et

REAI.I.Y LEARN |
RADIO - ELECTRONICS |
and TELEVISION

-

: SPRAYBERRY ano TRAINING
7 YOU GET
A COMPLETE ¥ ¢

% | ép g0 U ionctnee
RADIO ~FE/4 7RA/N£D TECW”/C'/A”

014 dﬂ]}smum
JusT OUT! FREE!

| -] HANDS
MOW TO READ RADIO DIAGRAMS

There's only one right way to learn Radio Electronics. ¥ou must

get it through simplified lesson study combined with actual *‘shop”
practice under the personal guidance of a qualified Radio Teacher.
It’s exactly this way that Sprayberry trains you . . . . supplying
real Radio parts for learn-by-doing experience rigcht at home.
Thus, you learn faster, your understanding is clear-cut, vou
acquire the practical "know how" essential to a good-paying Radio
job or a Radio business of your own.

A Bright Future

Now's the right time to start training. Because Radio is surging
forward, expanding at a rapid pace . with the promlise of
Bpeetacular opportumﬂes 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 nt 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. Equipment

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, {ast, aceurate
Radio Receiver trouble-shooting. Thus, you do not have one cent
of outlay for manufactured Test Equipment, which is not only

AND SYMBOLS

. . a valuable new book which explains
in simple, non-technlcal English how to
read and understand any Radlo Set Dia.
gram. Provides the gulek key to analyzing
any Rario elrevit. Includes translations
of all Radio symbols. Send for this
FREE book now while s‘ruly lasts and
along_with It | will send you another
ble FREE book deseribing my Radlo-
Electronle training.

SPRAYBERRY ACADEMY OF RADIO
F. L. Sprayberry, Pres.
Room 2055
Pueblo, Colorado
Please rush my FREE copies of "HOW TO MAKE MONEY IN

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

expensive but searce. In every respect. my training is praectical. Name ..oovevnercvcraronnrartinnnroianeees Age

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

broad, fundamental princiPles so necessary as a background, no Add

matter which branch of Radio you wish to speecialize in. ress P L R R R R I R
(0, 17 AR e ¢ JBtatery. .o, qesere e

MAIL COUPON NOW

RADIO-CRAFT for MAY, 1945

Tear off this conpon. mn.il in eh\elopc or pss'-e on Penny postcard. 1§

Tt B £ D e B D U D R O W D e D D e D O R S G
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| ¥ awo POPULAR ELECTRONICS ¥

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

M

IN THE NEXT ISSUE

Receiver for 32-Volt Plants
Television and the Amateurs
A Home-built Code Recorder
Ultra-High-Frequency Tuning
Cathode-Caoupled Amplifiers

4

Publighed by Radcraft Publications, Ine.
Publication Office: 29 Worthington Street,
Springfield 3, Mass.

Editorial and Advertising Offices: 25 West
Broadway, Tel. RE2-3690, New York 7, N. Y.

Chicago Advertising Office: Radio-Craft. 520
North Michigan Avenue, Tel. Superior 7306,
Chicago 11, 111, .
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
8t., San Francisco 4. Calif. Ralph W. Harker,
Manager. Tel. Garfield 2481.

RADIO-CRAFT is published monthly on the
25th of the month preceding that of date;
subscription price is $2.50 per year in U. 8.
(In foreign countries, 76c additional per year
te cover postage; Canada. 50c additional.)
Special rates for members of the Armed Forces
in U. S., or those addressed by A.P.O. or F.P.O.
mail, $2.00. Entered at the post office at
Springfield as secend-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
rench 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 cannoit 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,
EC. 4.

Melbourne—MeGill’s Ageney, 179 Elizabeth
St.. Australia.

Y

Text and illustrations of this magazine are
copyTright and must not be reprodn??l without
permission of the copyright ownerd4

Copyright, 1945, Raderaft Publications, Inc.
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ON THE COVER

The ¢over illustration this month is from Warner
Brothers’ picture “‘Objective Burma.’’ It represents

470
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the Hollywood idea of Radar installations and prob-
ably does not resemble any “real or fictitious™
equipment used anywhere on earth. The cone-
shaped hoods are apparently shades for cathode-
ray tubes and the long racks, directed antennas.
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YOU NEED hallicrafters EQUIPMENT
in high frequency development work

BRI LS e o,

Rail and motor lines, maritime services and
universally expanding aviation are planning
new or improved communications systems to
keep up with the forward pace. In these and
many other fields of science there is an urgent
demand for the latest developments in very
high frequency and ultra high frequency ap-
paratus. In your work in these fields, look to
Hallicrafters for advanced communications and
electronics equipment.

= BOND TODAY!

\m BUY A WAR

e ‘The new Hallicrafters AM/FM receiver, Model $-36, de-
signed for maximum performance on the very high frequencics.
Provides continuous frequency coverage from 27.8 to 143 Me,!
Covers old and proposed new FM bands. AND ELECTRONIC EQUIPMBNT, CHICAGO 16, U. 5. A.

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO

RADIO-CRAFT for MAY, 1945 471
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SPRAGIIE TRADING POST

forces.

impossible to meet all

dependability !

Note that the Sprague Army-Navy E Flag now

contains THREE stars. These stars, coupled with
the original flag presentation, means FOUR scparate citations for
outstanding service in supplying Sprague Capacitors and Koolohm
Resistors to match the exacting demands of the nation’s armed

Such a fact explains better than words why it has sometimes heen
civilian needs for these products.
also shows beyond question of doubt that you can rely on Sprague
Capacitors and Koolohm Resistors for the wtmost in service and

Ask for them by name, We'll appreciate it!

But it

WANTED—Any kind of test eapt. for radio
or electrical work. Wil pay cash. also tubes
and parts. J . Jones. 10-C-1 Upshur
Drive. Wilmington, N. €.

WANTED - Gue Hammarlund 11Q-120X or
Halllcrafter 8X-28 in good condition. list
price. Alfred Btewart. Arapohoe. Nebr.

FOR SALE-—Triplett freepoint tester unit,
latest model. comPl. with adapters and
sockels for all fubes. \Want used CE Ex-
ammeter made hy Solar. Buferd Brown.
Bax 307, Trion, G

URGENTLY NEEDED—Echophone EC-1
in gol condition for soldler. Sammy¥’'s
Radlo Service. Rushville. Il

SALE OR TRADE—Dayrad tube checke?
Series 11, $10: No. 305 Radie Cl b
tester. £15; 5 amp. Triplett meter. &
0-7-140 Weston voltmeter. $5; .008-.1-15
mfd. Readrite capacity meter, $3: 25.000
chm meter, $1.75. Want Rider’s_manuals,
tubes. or parts. Glenn Fessenden. Box 1006
Glendlve. Mot

FOR SALE--12" Atwater Kent dynamie
speaker; Knight power supply 380y, 65ma.
2 hv fil. power (ransformer 295CT, 8.3v
fil. 110v primary 1927 Steinlte 7  tube
receiver with speaker. Also want two No. 26
tuhes. Wayne Larrick. RD No. 1. Box 92.
Cuxahoga Falls, Ohio.

WILL TRADE-—for press or reflex camera:
two G-E meters 2 and 3 amps: 2 Westing-
house meters 1.5 and 10 amps; 3—2" square
‘Triplotts 100-100-200 mills: UTC trans-
foniner 848; Thordarson T-11M70% and
3-HY407Z and 1—B807 tubes, Wm. H.
Brown, Jr., 1003 Ross St.. Allquippa. Pa.

FGR SALE—Two JFM 90 General Flectrie
frequency modulation sets. new, never used.
9 tuhes. 2 limiters each. Receivers without
andio. Retall value $39.50 ea.

E L. Cox,
ﬁ"l!:!ﬁc West Academy 8t., Winston Salem,

WANTED—Cush for Hickok No. 2108 zero
current voltmeter or_any other good V-0-M
;"lll:‘h large meter. Don Y. Yen. Rockford,
ileh.

FOR EXCHANGE—Natinnal SW3 recelver
with tubes and cotls less posver supply and
speaker for Mider’s manuals Nos. 7 and 8.
Farle R. Drake, 790 Cohannet 8t.. Taun-
ton, Mass.

FOR SALE OR TRADE—&erarce tubes such
a8 128Q7, 574, 6RK7, BJ7. ete. Write for
Tist, 8/8Bgt. J C. avenporty, 18025080,
2725 N. 15th A, Waco, Texas.

FOR SALE-—0Z4 tubes In sealed carton
Wollington Radto_ SBervice. er\'in WeI-

Ungton, Oswego, Kansas.

WANTED--Late N.R.I. or Sprayberry ra-
dlo eourse. complete. State Year and price.
Frank Dirks, Hebron, Nebr,

FOR SALE—6VS. 6C5. 6BS. 6Fb. 25A5.
5U4, 684. 5V4, 5Z4. BR7, 82, B4, 6A5,
6N7. 1H4, and many other new tubes, Also
one 127 Jensen P. Ms., Pk. MeDevitt Radio

Service. 17 Monument St.. Charlestown,
Mass.

URGENTLY NEEDED Two 3525 and
5014 tubes. Also_ modern tube tester.
Thomas D Box 247,

Morris, R.F.D. .
Charleston, \W. Va.

WANTED BY EXPERIMENTER—Coils;
condensers; mica, tubular. electrolytic and
varizble tubes and resistors. Andrew R.
Harear. RD. No. 2. Blrdsboro. PPa.

FOR SALE  New tubeg in_cartons. 30%
off ligt price: 1GA. 1PS. 11t5. 185,
1T4. 3Q5. 384. 6F%. GIA 68A7, and many
others, Also new Bogen high fidelily sound
system. completo with speakers and mike.
D. Jarden. 7149 Ardleigh St., Philadel-
phia 19. Pa

WANTED—Two No. 47 tubes: also infor-
matlon on 50L8. 35LA. 117Z6. and GAT.
What have you? Norman C. Hascall, Black
Point Rd.. Bearshore. Me.

WANTED—A-1
preferably varlable s
Box 485, Sterling.

URGENTLY NEEDEDRider's manuale.
W, J. Mitchell. P.O. Box 483. Apeka. Fla.

FOR SALE OR EXCHANGE--1941 Rndlo
Circuit Manual (by ‘‘Radio-Craft’’). in
original carton; Bupreme No. 35 tube test-
er, with octal adaplers; and Lifetime rih-
bon mike with banquet stand. Want Su-

i8 rpm  phone metor,
eed. Gene Shumway.
ansas.

perlor multi-meter No. 1250 and sig. gcn-
erator No. 1230 or_equivalent. L. B.
%’mndy. 09 Talace Bled.. Clifton Forge,
a.

URGENTLY NEEDED-—Late model slz
Fenerator, I'lrs'rera.bu' Phileo No. 010
Triplett; pocket size V-0O- \l’ and SOLG.
7014, 3518, 6A8. ING, T8, and 1A7
tubes. Fred Kagi. 825 M’awnol.la Ave.,
Orlando, Fla

WILL SWAP—1t.C.P. No 312 tube check-
er and cash for Hickok 510 or 155 traceome-
ter. Peters Electric Co., Box 621, Clawson,
Mich.

WILL TRADE—Targe stamp edllection in-
eluding first day covers., censor covers, mint
singles, name blocks of flags, etc., for
communication receiver or recorder. J,
}Vmé:‘. t?tm 8. San Pedro St., Los Ancgeles
3, Calif.

Dept. RC-55, SPRAGUE

Jobbing distributing

WANTED--%4 or % hp. vatlable speed

motor. Willlam Lofstrom, 1302 West Iill

Ave.. Valdosta, Ga,

FDH SALE-Phileo No. 083 voltohmmeter.
Andraselk, 22 Portiand Ave., Clifton,

N

URGENTLY NEEDED-—-Multimeter tester
and signal generator, WIill buy any test
equipmenl ¥ou have for sale. Cash. To be
used for helping the boys In the Pacifie.
Ordis 1. Bradford 81/c. 974-00-54, UFNR,
Fire Statlon No. 3, USNRB Navy No. 10,
% F.P.0O.. 8an Franciseo, Callf,

WANTED—One or moro of following tubes:
1A5: 1AT; 1015: 1ING: 6A8: 128A7;
128K7: 128Q7: 3504; 35Z5: 50LA; 80 and
117M7-GT. Roger F. €aln, Savannah. Mo.

FOR SALE--Rider's manuals. 2
through No, 12, all new, $150; Extra No. 4.
87 50 Weslon No. 663 analyzers. $30:

$50: three No. 301 meters. $7.50 ea..
Supreme 339 dcluxo analyzer, $15; Supreme

333. 83i: Supreme No. 520 universal
AC bridge. tests ves.. capacity, and In
ductance. $50: Clough Bron"lo O-C oscil

lator bukc to 36me. $35; VTVM Sylvania
designed. $35: Jewell analyzet AC 4 ranges
to 166y DC to 600v Ma to 150, $20. Joe
i(tlmemy. 3420 Folland Ave., Saginaw,
Tlch

WANTED—RCA-Rider chanalyst 182-C.
{ash for ysed onc. or one that Needs
repalts. Wm. E. Selby. 761-—Tth 8t.. S.E..
wWashington 3, D.C.

WANTED-—1, 2. or 3 of following tubes:
1A7: 7A8: 253[6GQT; 25Z5;: 3575GT;
50L6GT: 117Z6GT. C. B. Davis, 681

Delmar Ave., Atlanta, Ga.

FOR SALE OR TRADE-_Elcctronlo con-
verter 32v DC to 110v AC, 100 watts. Want
portable record Piayer of G.I. recording
unlt. Phillip H. Birches. IBox 243, Ens
worth, Kans.

URGENTLY NEEDED—-Good used Phllco

or other pood make :ignal Renerator. Pe-

:‘m'lbe fully. W. M. IMinley. Jr.. Norfolk,
rk

FOR SALE DR TRADE-Meter dials.
multiple range volt. ohm. milliamperes.
Any size for 1arRe or small metors. Want
large 0-1 mi! or less meter. bellows camera.
enlarger and other photo eqpt. J. L. Otysen.
Pewaukee, Wlisc.

FOR SALE--Maliory vibrators: Type 4-4,
6v. F200. 32v; 271, 6v; and one very heavy
duty 6v unit: also one 8v wibrator power
transformer for D.p. output tubes, All per
fect. $8.50 for Int. . A. Rosenblatt. I*.O.
Box 905, Hoboken, N. J.

FOR SALE—One ‘iuoeﬂor ch.mnel anal u-r,
new, has_ never been
Schappl, Box 62, Nuela. Colo

FOR SALE—Fhilco 016 push button signal
generator, ¥15. Normah Berg., P.0. Box
183, Hlllsboro. Kans.

WILL TRADE—FEC-3 in good condition
for elther SX-25 or 8X-28. paylng any
cash difference, Howard 0. Whippie, 14-23-
121 8t.. College Pt.. Is L., N. Y,

WANTED—Superior No, 1240 tube tester,

also Knight 7- or 14-wutL amplifier sys-

Lm Cash. H. @. Radecliffe. 1013 High
. Petersburg. Va.

TUBES TO TRADE-—One each: 11726GT:
]Il!b(}T G; ITSGT: 50L6GT;

128 12%070'1‘ 125Q7GT:
12SA7GT; 56; 71; 28, all now or vrac-
tically new. Want late slg. generutor or
wiil trade fubes and pay ditTerence for
SX-28 Buper Bkyrider, Allen Admire, Ji..
aﬁ!{ W. 253. St., Box 1268, Harbor City,

WANTED—Small VOM such as Tripleit
666, Supreme. Precision o Philes. Cash
(N; S.lmkofsky 527 Bedford Ave.. Brooklyn,

WANTED-—Lale emlssion type tube test-
er with instructlons, also 4- o 5-tul;e small
table radlo; 1A7G or GT_ tube.

Sawyer, 2604 Holmes Ave.. Spﬂnzﬂeld .

WANTED—Halllerafter SX-24 or SX-25
recelver. Sgt. Anthony Brocato. Jr.. 393
F.A. Bn, Hq Btry.. Camp Hood. Tezas

FOR SALE OR TRADE—Spragus DeLuxs
Tet-Ohinike No. TO-2. used only a fow
times, in origlnal carton. Tubes Preferred
as_part payment such as 1A7, INS, tHS,

K VR L&, 35Z5. [177Z8 and 12v types
?:I. G. Dozier, 1208 College Ave., Tifton.
2

WANTED—Hallicrafter S-I9R or SX-2%
or National, Howard ot Echophoné No. 1
to 6 receiver. $25 to 375 maximum. Alse

bort. ampllying record player, maximwn,
{?0.3. Carlson, Post Box 601, Lewlstown,
Mont.

FOR SALE—Scott Phantom chassis in fer-
fect condition. 19 tube. I6-walls outbul.
$200. Santor Radlo Servlce. 165 W. 98
St.. New York. N. Y.

WANTED--Superior channe] analyzer and
sig. generalor, late model tube chocker and
.. voltmeter. Rufus I’. Voorhies. P.O.
Box 128, New Iheria, La,

WANTED—50LS; 3525: 12577 Metal 614
or what have you hew of In g used
condltion? Weavers Auto Electrie. Red
Lodge. Mont.

FOR SALE—\Weston voltmeter No. 3601
i Weston Thermo-galvanometer Na
325 Want Phileo or G-E r player,
also 357Z5; 35L6 and 1¢K7 luhn Frederto
H. Perau, 16 Tracy Ave.. Batavia. N Y.

FOR SALE-—8td. brands 7C7 tubes, Per-
fect substitutes for 128K7°s, é5c ea. post-
pald. mlnimunl quantity two W.E 2B
@ $1.50 ea.: 104-D @ 85c ea. Ph, Ros-
bertt, P.O. an 903, Hoboken, N. J.

For over two

SEND US YOUR OWN AD TODAY!

years now, the Sprague Trading Post has heen helping
radic men get the materials they need or dispose of radio materials
they do not need. Literally thousands of transactions have been made
through this service. Hundreds of servicemen have expressed their
sincere appreciation of the help thus rendered.

Send vour own ad to us today.
words—aor less—confine it to radio materials, If ncceptnble we'll gladly
run it FREE OF CHARGE in the first available issue of ofle of the
five radio magazines wherein the Trading Post appears every mopth.

HARRY KALKER, Sales Manager

Write PLAINLY—hold it to 40

PRODUCTS CO., North Adams, Mass.

organization for preducts of the Sprague Electrie Co.

PRAGUE CONDENSERS
KOOLOHM RESISTORS

TM, REGISTERED U, S, PATENT OFFICF
Obviously, Sprague cannot assume agresponsihilitg, or guarantee goods, services, etc., which might be exchanged through the above adveltisemenls
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HE

of Radio-Electronics needs many |
trained men! Let DeFOREST'S show
you how to get ready to take advantage
of the breaks—the good jobs—the satis-
fying pay checks of today—and the
bright postwar opportunities of tomor-
row. Write for DeFOREST’S big, free
book—“VICTORY FOR YOU” and col-
orful kit supplement.

Consider Radio’s Many Fields
See how you may cash in on a vast field
that includes F.M. Radio, Communica-
tion Radio, Electronics, Broadcast Radio.
Motion Picture Sound, Radio Sales and
Service—or a Radio businessof your own.

Start a Business of Your Own
See how DeFOREST'S has helped many
get their start in Radio-Electronics—
helped them to good pay jobs in one of
our most promising industries—others
to preferred military classifications with

fast-moving Opportunity Field gl

For Good Jobs TODAY...

TOMORROW...LEARN

/ 144 FR
A “LEARN-BY-DOING”

ke 133 interesting Radxo;Elect{:r; g

- 8 BIG KI1TSof Radio par

a Light Beam

: rate . . . -
—from 8 I iving Circuits that ope io Telephone . ..
R2 eceiving Circu " .Radio1¢ : E’m- T ﬁ
‘ }'Jl":l&gsmigt‘grl.{. . Wircless l\sc’h(‘;:esopg?n:mer fascinating projects. (=X -""'?n_%

I ic Eye" Devices. gy
= GET INTERESTING, LOOSE-LEAF LESSONS—

90 modern, well-illustrated loose-leaf les-

higher ratings, betterpay. Helped others
to full or part time sales and service
"businesses of their own.

Employment Service!
DeFOREST'S also provides an effective
EMPLOYMENT SERVICE which has
long-established contacts with many em-
ployers who use DeFOREST’S trained
Radio-Electronic men.

Mail the coupon Now—Today!

ons, pre d under the supervision of one of the
fvorlds Iggfnost Radio authorities, Dr. Lee De-
Forest, often called *“The father of Radio!"’

The Billion Dollar Radio-
Electronic Industry, with
its Manufacturing, Servic-
ing, Broadcasting, Com-
munications, and many
other promising fields, in~
vites your careful consid-
eration. See how DeFOR.-
EST'S, helps you prepare
for a good pay job, or a
business of your own in one
of America’s most prom-
ising, interesting fields.

See how DeFOREST'S can help YOU
get started toward this fascinating
work by means of its effective “A-B-C”
Training Method—in your spare time.
VETERANS: Check coupon
below for special information.

DeForest’s Home Training offers instrucs
tion in Motion Picture Sound Equipment,
FM Radio ond Television. Residential
Training in modern Chitago loboratorles
is also avoilable. Write for delails.

o [ -
~ See Rodio Circuits in Action—
 Electrans on the March -~ i
' this genuine DeVRY Projector

READ WHAT THESE MEN SAY ABOUT DeFOREST’S TRAINING

“I cannot impress too strongly an
anyone who may be considering taking
your course the value of both the train-

“I have obtained emplo¥\men! with
the fg. Company. They speak
highly of DeForest's students and state

C USE “LEARN-BY-SEEING” MOVIES

with a genuine DeVRY 16mm. Movie
Projector and Films to help you learn
Radio faster . . . easier. See hi

idden
Radio action come to life! Radio waves

they have had excellent results with
your men whom they have employed."
Ciifferd Taylor, Mass.

"'As a result of DeForest's Training,
I am doing very well. If my income
doesn’t range between $50.00 and $75.00
per week, I figure something is wrong.”*
Lyle Rielly, Wisconsin

“But the credit must go to you and
your employment service for placin;
me in this job when I really ncede
one, I shall always be grateful for the
help and guidance given me by you
and DeForest’s Training. Thanks a
million."” — Earl Eichelberger, Ilinois.

RADIO-CRAFT for

DeFOREST’S

MAY,

ing and the employment service that
goes with it. This service is not merely
an empty promise, but a truly con-
scientious effort that continues until its
job of preparing you is done.”” — Pailip
Cummins, New Jersey.

“I am amazed at the many subjects
I have learned with DeForest's. I also
want to _praise your motion picture
lessons. It is truly amazing. how well
the action of electricity is brought out.
I feel safe in saying that no book could
ever cstablish effectively those princi-
ples and actions so well in my mind.”
—VYale Schorr, Texas.

1945

TRAINING, INC.

CHICAGO 14, ILLINOIS

in motion — Electrons on the march. . .

1 E B. DeVry. President

| DeFOREST’S TRAINING, INC,

| 2535-41 N. Ashland Ave., Dept. RC-B§
| Chicago 14, Illinois, U.S.A.

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

| Name

| Address........

City ... .

0O If under 16, check here for special information.

s o wvn e o — «. [ If @ veteran of World War I, check here.
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We can all see with the naked eye that the
Payroll Savings Plan provides the most
stable method of war financing. Analyze it

under the X-ray of sound economics and
other important advantages are evident.
A continuous check on inflation, the
Payroll Savings Plan helps American In:
dustry to build the economic stability upon
which future profits depend. Billions of
dollars, invested in War Bonds through
this greatest of all savings plans, represent
a "high level’’ market for postwar products.
Meanwhile, “putting over Payroll Savings
Plans fogether establishes a friendlier re-

lationship between management and labor.

To working America the Payroll Savings
Plan offers many new and desirable oppor-
tunities. Through this systematic “invest-
ment in victory,” homes, education for
their children and nest eggs for their old
age are today within the reach of millions.

The benefits of the Payroll Savings Plan
to both management and labor are national
benefits. Instilling the thrift principle in
the mind of the working men and women,
the Payroll Savings Plan assures their
future security—and is a definite contribu-
tion to the prosperity of postwar Americal

The Treasury Department acknowledges with appreciation the publication of this message by

RADIO-CRAFT

This is an official U.S. Treasury advertisement prepared under the auspices of Treasury Department end Wear Advertising Council.
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You men nlrendydin Radio l;:;w how great the
demand is for trained, experien servicemen, oper- Here' F. of the In-
ators and technicians. You know how fast the field te:::lsinjs,z“t!?;ctsewyt)u Learn
is growing and how important it is to keep up witg with the FREE MANUAL.
developments F.M. Receivers, Electronics an 8
Television. You know,. tao, a fellow ¢annot learn bl o T dlagnosima] [Hzdi
too much about any industry for REAL SUCCESS. 2. Preliminary Inspection of Re-
Whether Yyou ha've experience or are mercly INTER- 3 a""‘;"h Gtk PodeTISaatiy.
ESTED in radio as an amateur, you must recog- 4. How to Identlfy Various Stages
nize the WONDERFUL OPPORTUNITY right of Recelver. 3
within your Erasp to cash in on your natural abil- i ow o e b Ieuitliay
ities. Make them pay dividends. Get into the EX- 6. How to Test and Measurs Volt-
PERT RADIO SERVICE FIELD. Be an F.M. and ages. T
TELEVISION specialist—OWN A BUSINESS OF t file g E ol A
YOUR OWN, if you prefer. Fill out and mail the 8. How fo Test Detector. L.F.,
g i = R.F.. d Mi St v

coupon below for all the details of our plan o Com?le}i\s' Ro'{xfcer“:.. a'?:lsrle e
Get the Latest Inside Information—Short ML ccating Nk e e
Cuts—Trade Secrets by N AT

SHOP METHOD HOME TRAINING

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

S projects, systems and circuits step by step in your spare time. This

A is the sound practical training you want and need—the develop-

ment of experienced instructors working with thousands of

-y students right in shops, NEW F.M. broadeast studios

and experimental laboratories of NATIONAL

SCHOOLS—one of the most advanced trade edu-
cational centers in the world.

National Trained Men Now Making
the Best Money in History

The real value of Natlonal tratalng shows up
ouo;,hr.- quick progress our men make on the

Incomes that seemed fantastic only a
short time ago ure how being reported
by Natlonal graduntes. And this is only
a_sample of what the future hoids for
the MAN WHO KNOWS RADIO, ELEC-
TRONICS. F.M TELEVIBION and
Allied subjects. National Is proud of
the progress its gradustes are mak-
Ing all over the worid. RHead the
facts—the actual proof in the
books we send you FREE.

LEARN BY DOING

Work with Real
Experimental Equipment
Furnished without Extra Cost

as Part of Your National Training
Experience is the best teacher. You learn by

experience with the exclusive National Shop- H
Method of Home Training. In the course of your YQael LR ik Be Sure Of Your Success And Security After The War

study you actually build various types of receivers Don’t let your pest-war ambitions lag. Don’t let YOUR future depend
—a powerful superheterodyne, a silg);nal generator, prove to onapthenst Buifdl wifeiicol (R Ivallgelt, aererain fallghiitap dl s IE RIS
. - 4 v VAT WOr
an audio oscillator and others—You make tests and yourself what if ‘he reachcs out and grasps 1t O Eerell e ;:i?:hio‘:w:'rien%nbzrgru:
i < jou. Get ready now while you are st n uniform-——wl 1
how of hings Tou andesstandwnae mny ond  WETTLIEE R

. The i
3 with |ittle capital, GET INTO BUSINESS FOR YOURSELF. It isn’t a
n RAD,O“ bit too to start now. Radio men are vitally needed. FlllI out and mail
4 el h:ul:n?liah:ly and examine the NATIONAL SHOP METHOD

various elements of electronies operate because you bt
ooy
HE’)ME ?I‘GIBAINING COURSE carefully, without obligatlon.

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

o e Job in the practice of your profession asan [N ATIONAL SCHOOLS =

this means to you. LOS ANGELES 37, CALIFORNIA E5T.1905 X .;m:l-uw

- MAIL OPPORTUNITY COUPON FOR QUICK ACTION
FREE LESSON INCLUDED

{Mail In envelope or pasto I

National Schools, Dept. 5-RC N ae Wnny bow card]
4000 South Figueroa Street, Los Angeles 37, California,

me FRE: ¢ books mentlened in Your ad Including a sample lesson Of yOuF coursc. I
o me.

Examine the exclusive Natlonal Sh Method of Home Tralning.
See for yourself how sound and Dructicnl |t Is. Be convineed that
¥ou can learn Radlo, Electronics. Television—quickly and easily in

your spare time. You ean't tell untll you u?v This trial Is ABSOLUTFELY
FREE. Fill out the coupon immediately while you ure thinking about it

and drop it in the mait at once. I

Mall F th
wlul::u; obligation. I understand Do salesman will call on

Mail the coubon here for the books that tell You the complete story AGE.
of the marvelous new system of training in Rndlo. Electronics and Tele-
vislon. Learn thc facts of this cxelusive shop-method of home tralning.

See for yourself! DECIDE FOR YOURSELF!

NAME ..ossrasccsrssrannas .

This 1s th, : STFEM OF TRAINING: it matches tho rapld P 18 D i B P P T S T
nm;!rt\:k :on.&nﬁ’x?"g’o'}.ﬂ- ?rn‘:nh- in Radio. Tclv\‘in?on and Electronics. It is ADDRESS
TIME TRESTED. too. Natlonal Schools hns heen tralning men for more
than a thitd of o century. it i"tho vm’y&amo training that has helped ) =
thousands to more pay and greater opportunity. CITY Eodfoe ok mé @ diapars 2 BRI
You pwe It to yourself—your future—to read the book **Your Future in include your n

Radlo. Electronles and Television”—FREE te you wbcn you scad in the "- apoapemynnme—————y 7§ ¢ § L | -—_——d
coupon, —
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L ~ RADIO SERVICE EDITION

Published in the Interests of Better Sight and Sound

1945

Newest of Sylvania Electric’s technical
bulletins on Tube Substitutions is the
20 page “Aids To War-Time Servic-
ing” that servicemen throughout the
-country are finding most helpful in
these days of radio tube shortages.

The manual is another Sylvania con-
tribution to assist servicemen in meet-
ing the present acute shortage of many
tube types. In addition, it contains
several charts of diagrams showing
adaptor circuits commonly required.

This bulletin is available {ree on re-
quest from your Sylvania distributor,
or from Sylvania Electric Products
Inc., Emporium, Pa.

Sylvania Expands Service Aid with New
Radio Tuk)e Substitution Manual

Full Data Contained in New 20-page

Recognizing, early in the war, the diffi-
culties that would result from tube short-

ages, Sylvania Electric immediately took |

steps to aid servicemen in tube substitu-
tion problems. Early in 1942, Sylvania
published—and distributed free to serv-
icemen—a 4-page bulletin, “Correlation
of Tube Types for Substitution.”

MORE EXTENSIVE DATA

This bulletin proved so helpful to serv-
icemen that Sylvania continued this serv-
ice in the Technical Section of Sylvania
News, and then decided to re-issue the in-
formation in more comprehensive form.
Anenlarged, more fully developed “Radio
Tube Substitution Charts for War-Time
Servicing” appeared in 1943. This was a

Bulleltin Superseding Earlier Guudes

-

- g P Linge > e

6.page bullelin containing information
based in part upon the WPB civilian
radio tubc program, permitting complete
presentation in one convenient folder.

Now, newest and largest of these Serv-
iceman Service charts is a 20-page manual
entitled “Aids to War-Time Servicing”
presenting thc latest in Sylvania Tube
Substitution Charts and containing ¢
full-page charts of 9 diagrams each de-
scribing adaptor circuits.

CONSISTENT POLICY

Publication of this book is the latest
step in Sylvania Electric’s consistent
policy of assisting radie servicemen to
carry on their business efficiently and
profitably.

SYLVANIAN ELECTRIC

SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa.

MAKERS OF RADIO TUBES; CATHODE RAY TUBES: €LECTRONIC DEVICES; FLUQRESCENT LAMPS, FIXTURES, ACCESSORIES: INCANDESCENT LAMPS
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RADAR POSSIBILITIES

. « « Radar is bound to play a prominent radio role in the postwar period.
There will be literally thousands of new peace-time applications . . . .

HUGO GERNSBACK

ADAR is not a new or wartime radio invention
—indeed it is older than radio itself, its instru-
mentalities antedating even early wireless.

Actually it was Henrich Hertz, the illustrious dis-
coverer of electro-magnetic waves, who was the first
one to experiment with microwaves during the 80’s. He
refracted them through a pitch prism, just as we refract
light rays through a glass prism. It is the same micro-
waves to which we have returned during the present
World War, using them in modern radar.

Radar-—which is nothing but a radio echo whereby
microwaves are sent out in one direction and which
bounce back from a solid medium or a water surface—
has many uses besides the present war applications,
whereby planes, ships, warships, etc., ean be detected
at night and through fog; whereby airplane navigators
can detect their objectives at night or during fog and
bomb the object which they cannot see.

For peace-time use the radar idea will find applica-
tions which are not even dreamt of today. First and
most important, saving human life through prevention
of collisions is probably the most urgent need. Radar on
locomotives will prevent not ouly head-on collisions, but
rear-end collisions with other trains as well. Fog, thick
weather and darkness, whether at night or in tunnels,
do not interfere with radar, What is true of trains is
equally true for airplanes, which no longer will collide
with other planes in flight nor run into mountains at
great loss of life, as at present. Ships at sea will not
collide either with other ships, nor will they run into
icebergs or other obstacles, including uncharted, newly-
made voleanic islands. Automobiles can be made prac-
tically collision-proof because radar will stop head-on
and rear-end auto collisions. A driver who has gone to
sleep will not crash into another car, if his own car has
been made. collision-proof by means of radar instrumen-
talities. It is possible even with the driver asleep to
brake his car automatically by a radar system in order
to prevent crashes. These are only a few and the most
obvious uses of radar and any technician can let his
imagination run wild if he wishes to think up new ap-
plications on the radar principle. Anything that moves
anywhere may be radar equipped for safety or other

QT TR L I BN N

purposes if found necessary, practical, or convenient.

This also suggests many industrial uses in factories,
plants, mines, etc., where radar not only will save untold
lives and accidents but also will speed up work.

One of the important uses of radar in the future will
be in a rather unsuspected quarter. As aviation pro-
gresses, long distance travel is tending to move into the
higher strata of the earth’s atmosphere. Now it so
happens, in the upper regions of the atmosphere (where
we are approaching a vacuum) space abounds in meteors
and meteorites which move at the terrific speeds of
between four and seven miles a second. This is a far
greater speed than that at which the fastest bullets and
projectiles move today. Should a small meteorite strike a
plane or rocket-machine, it would go through it with the
same facility as a bullet cuts through butter. So far,
engineers have not had to bother themselves much about
meteorites for the reason that the earth’s atmosphere
protects our planes. Meteorites striking the upper re-
gions of the atmosphere immediately melt and volatilize.
The composition of these foreign bodies—of which
actually several million strike the earth’s atmosphere
every hour is mostly iron mixed with some nickel and
other metals, They may vary from the size of a pea
to the size of a house and larger.

Radar in the future will be able to anticipate strikes
of such meteorites and the navigator will be able to
change his course so that the larger size ones will not
strike the plane or flying machine. The danger to the
machine only becomes acute once we start to fty through
the upper regions of the earth and its extreme atten-
nated atmosphere.

Another new use of radar has just been announced by
the Civil Aeronautic Admuiistration to make postwar
air travel safer than it is today. Radar is expected to
increase the safety factors of tlying in fog, snow, rain,
or when the ground is obscured by clouds. This is called
“instrument weather” by pilots.

The C.A.A. experimental station at Indianapolis is
working on the perfection of two radar devices, one for
airport use and the other a collision warning device used
in the airplane itself. Almost ten carloads of radar
equipment has been lent (Continued on page 507)

Ravio Thicty- Five Pears Ago

i 1IN A THH T TR )

Jin Sernsback Publications

FROM the May, 1910, issue of MobErN
Evectrics—“Special Wireless [ssue”:
Bellini-Tosi Station at Boulogne, by A4. C.
Marlowe.
Directive Aerials, by George F. [Vorts.
Radio Telephone Experiments.
Auxiliary Loose-Coupled Tuner, by I¥al-
ter E. Keever,

Modern Eleetrics

HUGO GERNSBACK
Founder

Wireless Lightning Protector, by i arren
Crane.

Tubular Variahle Condenscr.

Duplex Detector, by J. C. Berchman.

Universal Detector, by Thomas Durry.

Laboratory- Transmitter, by Hearold S.
Nash.

A New Receiving Circuit,. by Milten

Wireless for Dispatching Trains.

A 100-Mile Wireless Station Using the
Duplex Aerial, by Richard H. Foster.

Transmitting Pictures.

New Electrolytic Detector.

New Oscillograph.

Experimenta!
Moore Stuart.

so1.

Wireless Telephone, by

A Further Help to Tuning.
Directive Aecrials, by Bernadotte Ander-

Goodman,
A Duplex Aerial, by Russe! Rankin.
A Simple Sending Condenser, by Willians
F. Crosry.
Wireless with

a Static Machine, by
Moore Stuart.

o
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public and government radio serv-

ices are to be complete by May first,

according to reports from sources
close to the FCC.

It is expected that by this time even the
opposing proposals for FM assignments,
which have been put forth with much vigor
and some occasional heat, will have been
reconciled, probably with the help of in-
{formation on propagation conditions which
may not be permitted to become public
during the war.

The FCC expects to go into the matter
of clear channels for broadcast stations as
soon as the more general allocations are
disposed of—probably early in the second
week of May.

RUBBER curing methods which speed

ALLOCATIONS for all the chief

the process 17 times by the use of

electronics were revealed last month

by officials of the Firestone Tire and
Rubber Co.

Vulcanization—the joining of sulphur and
rubber molecules—is accomplished through
the application of heat. When steam is
used, the heat must soak in slowly from
the outside. The thicker the product, the
longer time required for the heat to reach
the core.

Electronic eguipment, on the other hand,
heats the entire product almost instan-
taneously throughout and brings it up to
the required temperature in seconds or min-
utes depending on size and thickness. The
product to be heated is placed between two
metal plates that are supplied high-fre-
quency alternating current by an electronic
generator, and is raised in temperature by
imternal molecular friction.

The company’s foamed sponge rubber—
Foamex—was cured in 30 minutes by steam
and in four minutes by electronics. After
it is cured Foamex is dried with hot air.
It takes 16 hours to dry foamed sponge
rubber with hot air alone, but if it is
treated electronically for 30 seconds the
drying time is reduced to an hour.

Large hard rubber wheels can be cured
in 18 minutes with electronics, but if the
job is done with steam it takes five hours.
Actually the electronic treatment is applied
only two minutes, then the rubber wheel
is placed in a steam mold for 18 minutes,to
finish the cure and give it shape. Brake
blocks are cured in seven hours by stéam
and in 48 minutes by electronic heat.

A 20 per cent saving is achieved in the
curing time for garden implement tires and
the figure is much greater with larger tires.
Elastic thread can be cured electronically
in 1Y% minutes, while 15 minutes are need-
ed if steam is used.
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RADIO TUBE Task Committee

A has been created to advise on
methods for increasing production
of radio receiving tubes, the War
Production Board announced last month.
Requirements for 1945 are about 25 per
cent higher than the 12,000,000 a month
required in 1944, according to WPB.

The members of the new \WPB task
committee are Peter G. Noll of the Inter-
national Union of United Automobile
Workers of America (A.F.L.) and Elmer
Chamberlain, Charles A. Rackliffe, Alfred
Stern, and Frances Saylor of the United
Electrical, Radio and Machine Workers of
America (C.1.O.).

At the first meeting of the committee,
Harold Sharpe, assistant director of the
radio and radar division of WPB, and
Major William A. Gray, chief of the tube
section of the radio and radar division,
outlined {future production requirements.
The \WWPB officials reported that the Arimny
and Navy are doing all they can to place
orders promptly as an aid to facilitating
increased production this year. The com-
mittee expressed the view that existing
manufacturing facilities, if fully utilized,
are sufficient to increase production to the
extent required, in spite of the fact that
the lower schedules for 1944 were not quite
met.

There is no immediate prospect, however,
it was pointed out, that the civilian tube
supply situation will improve materially.
Rather, it is expected to remain about the
same as in late 1944, approximately one and
a half million tubes 2 month.

. Regarding the availability of tubes and
‘electronic equipment following the end of
the European War, it was said that al-
though certain military requirements may
fall off, much of the electronic equipment
used_ in Europe would either have to be
tropicalized—made moisture and fungus
proof—or replaced by new equipment for
use in the Pacific theater. In either event,
it would appear a continued burden will
remain upon the manufacturers of military
equipment.

Checking adjustments
on the high-frequen-
cy rubber vulcanizer.
A small tire, seen un-
der the disc-shaped
plate at right, is um
dergoing  treatment.
Note the shielding
screen around work
and directly above
the apparatus.
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other than tubes may be alleviated
somewhat through surplusses not re-
quired by military orders, it was un-
derstood from a WPB release last month.

Distributors were advised that lists of
available excess or surplus electronic ma-
terials may be oltained at all WPB re-
gional offices immediately upon publication
each month. Materials in inventory after
the expiration of a 45 day period become
available for civilian supply, it was stated.
Any distributor may request release of
excess material, and if not taken on rated
orders in the 45 day period, release is
usually approved.

Due to the specialized needs of the
tropical Pacific theatre, military require-
ments will not fall off greatly it was stated.

As transformers were reported as be-
coming critical again, due largely to in-
creasing military demands, closer control
by \WWPB is anticipated, although available
production capacity is believed greater than
military needs.

Aluminum phonograph records are “out”
except for high rated orders, it was re-
ported, remaining supplies being available
only to broadcasting stations making master
records, and then only when filling such
orders as would not interfere with military
and O\VI requirements,

SHORTAGES in radio equipment

munications Commission has been

filled with the appointment of

Charles R. Denny to the last un-
filled post. The nomination was greeted
with general satisfaction, as Denny 1s well
known to Congress as Commission spokes-
man at hearings of both the House of
Representatives and the Scnate in the last
two years.

Mr. Denny, a native of Baltimore, was
born in 1912, and is the youngest man ever
appointed to the FCC. He is a graduate
of Amherst and the Harvard Law School,
and was chief of the Appellate section of
the Department of Justice Lands Division
until 1942. Jomning the FCC then as assist-
ant general counsel, he succeeded general
counsel Telford Taylor when the Ilatter
went into the service late the same year,

VACANCY on the Federal Com-

of 60,000,000 home radios—enough to

keep radio production at peak for six

years is made in the stockholders’ quar-
terly report of Westinghouse Electrical and
Manufacturing Co., issued last month.

Five factors .are cnumerated that will
affect the postwar market. They are:
1. Frequency Modulation (FM) radio will
hasten total replacements by outmoding
practically all sets now in use: 2. The
demand for radio-phonographs will increase
the size of the market by increasing the
average sale; 3. Returning service men,
establishing new homes, will represent a
huge new market: 4. The surface has only
been scratched in the market for extra sets
to provide listening convenience through-
out the home; 5. A steady growth in home
television is anticipated.

FORECAST of a postwar radio market

MAY, 1945
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FM signals on the new frequencies

can be constructed for $8.85, it was

proved by experiments made last
month by the engineering department of
the FCC.

Patterned along the design of remote-
control tuning devices and wireless record
players which can be used with a standard
hroadcast receiver, the FCC converter can
be operated from any convenient location
in a room with the present receiver. If
operated from an arm-chair, you can tune
stations in and out without touching your
main recciver, making it a lazyman’s re-
mote control.

The converter was developed by the
FCC as a result of protests from M
broadcasters at recent hearings following
the publication of proposed frequency allo-
cations.

These broadcasters declared that by mov-
ing FM up in the spectrum, thousands of
expensive reccivers now in the hands of
listeners would become ohsolete. The FCC
has replied by offering this converter, that
is capable of converting an FM receiver
geared to the present 42-50 megacycle
band where FM is now located, so that it
can receive the 84-102 megacycle band to
which the FCC ptans to move FAL

Any radio amateur or handyman can
build one of these FM converters, which
is about the size of a cigar box, at a total
cost of $8.85 for parts that are now avail-
able in radio stores. Coinmercial ready-built
converters will also be available for about
$11. No special kuowledge is needed to
install one of these converters. The con-
verter in no way affects the fidelity of tone
and the quality of reproduction of sound in
the FM receiver.

One of the converters demonstrated at
Washington was a one-tuber, the other a
three-tube device with power pack.

It is believed that FM broadcasters tay
take steps to make these converters avail-
able to their listening audience at cost in
the event that FM 1s shifted in the
spectrum.

CONVERTERS to permit reception oi

to take voluntary action against an

alarming trend toward excessive com-

mercialisim, in a speech last month by
Paul A. Porter, new head of the Fed-
eral Communications Commission.

The FCC chairman warned that the
Commission is considering new license re-
newal procedures which would require sta-
tion owners to show that operation of their
stations is actually in the public interest,
as required by communications law.

“In cases,” stated Mr. Porter, “where
commercial opportunities have caused a
complete abandonment of other services
which the broadcaster has agreed to per-
form. . . . Are we of the commission to
assume that the statutory standard of pub-
lic interest becomes a mere negative pre-
sumption and that so long as the licensee
violates none of the specific prohibitions
against obscenity, lotteries and the like, the

BROADCASTERS were called upon

was demonstrated last month by the

Radio Corporation of America in a

series of showings to press representa-
tives staged in cooperation with the Na-
tional Broadcasting Co.

Featuring an image five tiumes larger than
those of pre-war sets, the new rececivers use
the Schmidt optical system with plastic
lenses ( Radio-Craft, December, 1944) and
project a 16 x 21-inch picture on a special
plastic screen. Two different optical prob-
lems had to be overcome by special features
of the new translucent viewing screen. One
problem faced by the designers was a ten-
dency which the screen would normally
have to develop a “hot spot,” resulting in a
glare in the center and insufficient light in
other parts of the image. The other prob-
lem was the need for distributing a major
portion of the transnitied light to the area
which the spectators would occupy in rela-
tion to the receiver.

A new development is the automatic fre-

TELEVISION for the postwar world
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Spherical Mirror

Simplified view of the large-screen receiver.

quency control, which discriminates be-
tween the transmitted synchronizing -im-
pulse and any stray noise impulse, which
otherwise might trigger the sawtooth wave
voltage prematurely, by fixing a time in-
terval for the former and shutting out im-
pulses which do not arrive on schedule.
Without some such control, noise inter-
ference could throw the scanning beam in
the receiver out of synchronization with
the one in the transmitter, causing the

regulatory authority is not to inquire former to “black out” and return on some
further ?” lines of the picture before they were com-
RADIO-CRAFT for MAY, 1945
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Size of RCA's new screen may be seen above.

pleted. “Tear outs” and ragged edge effects
would result. Preventing this form of dis-
tortion, the new system regulates reception
in somewhat the same way that a fly-wheel
regulates machinery.

Brightness of the picture is largely due
to the new high-voltage cathode ray tube,
which is far more effective while substan-
tially smaller and lighter than the pre-war
direct-viewing tube.

Designed to operate at 27,000 volts—
nearly four times the voltage used in pre-
war picture tubes—the new tubes produce
a much brighter initial image. This high
initial brilliance, in conjunction with the
efficiency of the optical systern, makes it
possible to obtain from a tube with a face
diamecter of only five inches a bright, clear
image on the screen that is more than five
times as large as could be produced on a
pre-war direct-viewing tube with a face
diameter of 12 inches.

UPLICATING iu three days a
D German vacuum tube, American sci-

entists made available to Yank

fighting forces strategic telephone
equipment abandoned by the Nazi armies
in their retreat in Belgium and France,
said the Bell Laboratories Record last
month.

In retreat the Germans had left their
communications equiptnent substantially n-
tact, except that they removed ncarly all
the radio tubes.

The Army turned a sample tube and the
problem over to an official of the Othce of
Scientific Research and Development. It
wanted 1,000 duplicates at once. Rushed to
the United States, the tube was examined
by engineers of Bell Laboratories and the
Western Electric Company.

The German tube was a cathode-type
pentode made by Siemens Halske. It was
different from any known American tube
not only in electrical characteristics and in
Jheater voltage but also in the dimensions
of the bulb and bhase and in the arrange-
ment of the pins which fit into the socket
base. Furthermore, as is common in Europe,
the bulb of the tube was sprayed with metal
for purposes of electrostatic shielding.

Within three days eight replicas of the
German tube were designed from avail-
able parts used in American tubes, some
of which had to be adapted, and the tubes
were on their way to the battlefront in
Europe. Within three weeks the entire
1,000 tubes were delivered.
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Klystron Circuits

“Tube of the Future™ as Oscillator and Amplifier

By CAPTAIN EUGENE E. SKINNER*

the author published an article on the
. Klystron, “Tube of the Future,” in

which the operation of the tube was
explained. A reference to that or any similar
article will refresh the reader’s memory of
these basic {undamentals.

In using the Klystron. it should be re-
membered that the positive side of the

B+
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IN the October, 1944, issue of Radio-Craft,
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BASIC KLYSTRON OSCILLATOR CIRCUIT

voltage supply is grounded, and that the
high negative voltage is connected to the
cathode. All the transformers and the power
supply mwust be insulated for this high
voltage, which is usually in the vicinity of
3,000 volts, and the usual safety precau-
tions should be taken as for any high
voltage equipment. For this voltage, a
typical Klystron may deliver an output
of about 10 watts. One of Sperry’s Klys-
trons is rated at 20 watts.

Although tuning may be accomplished
in a number of ways, the Klvstron lends
itself particularly to a simple mechanical
method. A vernier tuning knob, as‘shown
in the photograpl, gives a frequency
change of 1.35 megacycles for each turn
of the knob. This vermer tuning mechan-
i1Sm operates on a micrometer principle,
and operates a wedge which mechanically
varies the distance between the buncher
and catcher grids by changing the overall
length of one of the three tuning struts
used with each cavity, which operate
against a center ring midway between the
two resonators, strengthening the anode end
and the cathode end away from the center,
changing the distance between the buncher
and catcher grids. The end plates are
normally kept firmly against these struts
by tension springs. A second widely used
method of adjusting the frequency is that
of changing the volume of the resonant
cavities by inserting adjustable metal plugs
in the side. A combination of this and the
previously described method will give a
very satisfactory range of frequencies for
most purposes.

Input and output connections, and con-
nections between the two cavities are made
through “antenna seals,” which are the
terminals for coaxial cables, and are con-
nected to single loops inside the cavities,
giving inductive coupling with the flux
inside.

Like the ordinary vacuum tubes, the
Klystron lends itself to a number of differ-

‘Hmdquarters Army Air Forces Triining Aids
Division.
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ent applications. Its widest use is as an
oscillator, but it is also widely used as an
amplifier, and can be applied as a detector,
modulator, mixer, or frequency wultiplier.

The basic Klystron oscillator circuit con-
sists of the Klystron itself, a power supply,
and an antenna (1f radiation 1s desired),
together with the necessary connecting
cables. There is no connection to the input
antenna seal of the tube, and the output
is connected through a coaxial cable to the
antenna, which is normally a dipole type.
The B4 is grounded to the metal shell
of the tube, and the B- is connected to
the cathode. This is the oscillator in its
simplest form, and as such is a transmitter
wnhm itself. In this basic form, the power
s not very great, but when the pertient
facts are considered, it is realized that not

a great deal of power is needed. For ex-
amp]e, for the range of frequencies for
which Klystrons are needed, it is a simple
matter to make a very highly directional
antenna, so that practically all of the power
radiated is beamed right where it is de-
sired to send it. In the second place. due
to the very small bending effects in the
ultra-high-frequencies, the range of the
transmitter is, for all practical purposes,
limited to the line-of-sight distance. Figure
1 shows this basic oscillator circuit, with
the connections fo the power supply and
antenna.

The power supply must be well regulated,
as the tube will not maintain a stable fre-
guency if the voltage is not stable. Also,
there are limitations in the voltages which
may be used, as the tube will oscillate for
a given adjustment only at certain voltages.
This limitation is due to the transit time
characteristics of the tube. Except for these
two points, the tubes act much the same as
ordinary triodes. This tube acts as an am-
plifier, and any amplifier will oscillate if
it has sufficient gamn and enough output
energy 1S returned to the input to over-
come the losses. An equivalent triode os-
cillator circuit is shown in Fig: 2.
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TRIODE CIRCUIT EQUIVALENT TO KLYSTRON OSCILLATOR

As can be readily seen, the resonant
portion of the equivalent circuit is com-
posed of a coil-and-condenser combination
which is the equivalent of the walls and
pair of grids of the buncher cavity. The
added block in the equivalent circuit repre-
sents a circuit which would be necessary
to introduce the transit time phase delay,
but which wounld not affect the circuit as
an oscillator. The output of the equivalent
circuit is another coil which is the equival-
ent of the coaxial cable coupling of the
buncher cavity. The feedhack is accom-
plished by an inductive connection in both
cases—by a few twisted wires. in the
equivalent circuit, and by a coaxial cable in
the Klystron—but by inductive coupling,
nevertheless, even though the difference in

RADIO-CRAFT
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Courtesy Sperry Gyroascope Co.

Cut-away shows Klystron's internal construc-
tion, co-ax leads and vernier tuning screw.

frequencies requires different physical
methods.

The Klystron will stop oscillating if it is
overloaded. In connecting the feedback to
the Klystron for an oscillator, a short
coaxial cable is used. The total phase shiit
must be 2xN radians, where N is any
number except zero. There are several
factors which cause phase shiits, but this
coaxial cable can be cut to the proper
length to allow sufficiently for them and
attain the necessary Z2axlN radians.

When the Klystron is used as an ampli-
fier, the signal voltage is applied to the
buncher by means of the buncher antenna
seal. The output is taken from the caicher
cavity by means of another autenna secal.
The function as an amplifier is accom-
plished when, in addition to the external
source of power of the proper frequency
fed to the buncher, the situation is such

FiG.3
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TRIODE CIRCUIT EQUIVALENT TO KLYSTRON AMPLIFIER
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that more energy is delivered to the catcher
from the electron stream than is needed
to drive the buncher. Efficiencies of about
15% as power amplifiers, and voltage
amplification of about 20 are possible. It
is obvious that the operation of the tube
as an amplifier is radically different from
the conventional vacuum tube amplifiers.
The equivalent amplifier circuit is shown
in Fig. 3

In this circuit, the input is coupled into
the grid through the inductive coupling
from some external source. No coupling
is used between the input and output cir-
cuits, all of the output heing fed to some
other point by another inductive coupling.
The output of the tube and the output
coupling are separated as in the oscillator
equivalent circuit by a transit time phase
delay.

Some Klystrons are provided with a grid
between the catcher and collector which
makes possible the use of the tube as a
detector. This grid is slightly positive so
that when no excitation is applied to the
buncher, most of the electrons emerging
from the catcher reach the collector. When
the buncher is excited, the field builds up
in the catcher, and slows down some of
the electrons so that the collector current
is reduced. By adjusting the bias of this

(Continued on page 513)
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Postwar Citizens’ Radio

Microwave Transmitter-Receivers Will Invade Our Private Lives

HEN the dogs of war have been
quelled, swords may not be con-
verted to plowshares but the
“walkie-talkic” and “handie-
talkie,” as symbols of compact combination
radio transmitters and receivers, will switch
to peace-time uses with the ease of flipping
a coin. These vest-pocket editions of radio
will have applications too numerous to be
computed, too flexible to be defined.

On the basis of recent hearings (extend-
ing over a period of weeks) before the
Federal Communications Commission there
is a 200-page report, amassed by 231 radio
technicians—a forecast of things to come
m radio and electronics. Dryly labelled
“Docket No. 6651,” it may become as
famous for its implications upon the radio
structure of the future as was fafamous
the “little black bag” in the Government's
Teapot Dome oil scandal. This bulging,
brown radio volume is a blueprint of to-
morrow’s radic. Not only has the Fed-
eral Communications Commission turned
prophet, with an unbridled imagination,
but within a single volume it has pieced
together, in jigsaw puzzle fashion, a com-
pendium of radio's varied services, such as:
citizen radiocommunication service, theatre
television, centercasting, general mobile
radio service, facsimile broadcast service,
motion picture radio stations, geophysical
service, or radio prospecting, radio for
electric, gas, water and steam utilities,
police radio service, limited private radio-
telephone service, taxicab radio service,
and bus, railroad and highway radio serv-
ices.

RADIO FOR THE CITIZENS

Of these allocations of frequencies to
various categories of non-governmental
services, in the spectrum from 10 to
30,000,000 kilocycles, there is none so new
and none so challenging to the imagination
as the projected “Citizens Radiocommuni-
cation Service.” Without the usual demands
for frequency assignments in an already
overcrowded spectrum, the Federal Com-
munications Commission did the startlin
thing of voluntarily allocating the banﬁ
from 360 to 470 megacycles to a multitude
of private uses of radio, just over the post-
war horizon. It was a generous gesture of
recognition of *“walkie-talkie’s” war con-
tribution. This government move was as if
to say to all light-weight, portable, short-
range types of radio, “You have performed
admirably on the battlefronts—now the
doors swing wide for peace-time oppor-
tunity of performance” Instead of the

roverbial sky or Heaviside layer being the
imit, the Commission asserts that the pos-
sible uses of low-power, portable trans-
ceivers are as broad as the imagination of
the public itself, and its adaptation is cir-
cumscribed only by the ingenuity of radio
manufacturers in devising equipment to
meet the varied applications.

The vision of a Jules Verne or a Hugo
Gernsback alone could match the Federal
Communications Comimnission in lifting the
veil of the future—forecasting the startling
civilian uses of the war’s walkie-talkic, the
airplane pilot’s throat microphone and the
vest radio with wrist microphone, earphones
under cap, and transmitter in special pock-
cts. Not visionary, but just over the hori-

RADIO-CRAFT for MAY,

By S. R. WINTERS

zon of actual! accomplishment, the war-
converted walkie-talkie will contact a
physician from a central exchange while
e is en route by automobile to a patient’s
home,; the farmer’s wife who formerly
summoned her husband to the noon-day
meal with a clanging dinner bell will call
him on 460 megacycles; hunters exploring
the far reaches of forests or swamps, in
search of wild game and fish, will e in
coutact by radio with a central hunting and
fishing lodge; department stores, dairies,
laundries and similar business concerus will
communicate directly by radio with their
delivery trucks en route; city firemen will
employ the throat microphone, now used
by aviation pilots in detecting speech by
the quivering of the throat; and cowboys
on our western plains will carry vest-pocket
cditions of radios to communicate ‘with
home or ranch.

The Federal Communications Commis-
sion has assigned separate bands of fre-
quencies for urban and rural transit radie
contacts. These voice channels may be used
for communicating with city or inter-city
buses, trucks, taxicabs, etc. Such radio
services may assume the pattern of a com-
mon carrier or on a private basis using
the limited frequencies allotted for such

purposes. Anyway, this citizens' radiocom-
munication hand will be available to taxi-
cabs, delivery vehicles, such as laundry and
bread trucks, and similar mobile units, in
addition to service as incidental communi-
cation between fixed points.

Common carrier operation in the citizens'
radiocommunication channel of frequencies
will not be permitted by the Commission;
no fee can be charged for the sending of
messages and no charge made for the use
of licensed {acilities. Thus the service will
be for the private use of the person licensed
and he will be governed by the regulations
of the Communications Commission. The
460-470 band allocated to the public is said
to be admirably adapted to short range
communication, requiring only feeble power.
However, the government rules are suffi-
ciently flexible to allow the use of “booster”
or automatic relays. The low-power trans-
mitters will not utilize extremely high
antennas, but increased transmitting power
will be permissible in remote rural arecas,
where interference is absent.

Flexible, too, is the design of the com-
bination transmitter and receiver, although
its weight will be kept to a minimum and
preferably mounted in a suitcase. A broad-
cast receiving unit, an alarm outfit, or a
remote control system tmay be incorporated
with the transmitter in the suitcase, variable

(Continued on Nexi Page)

The postwar mother has her master unit right beside her in the kitchen, thus keeping watch
over children in the nursery and communicating with others at camp or husband in the fields.
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as the particular needs may dictate. Fol-
lowing the policy of the service to radio
amateurs, the Commission will not assign
individual channels within the allotted
band. The use of simple circuits, already
known to the radio art, will mean that both
transmitters and receivers will be tunable
over most of the 460-470-megacycle range—
emitting sufficiently sharp signals to pre-
vent any possible interference.

This new public radio service is designed
to scrve the greatest possible number of
users, hampered by only a few requirements
of the Communications Act, and a mini-
mum of traffic rules nced be imposed. No
technical knowledge is required to par-
ticipate in the “Citizens Radiocommunica-
tions Service,” and the operator’s license
takes the simple form of a small card,
remaining in force for a five-year period.
The particular licensees are not cloaked
with immunity from interference; they
have no vestmient in any frequency or chan-
nel—instead, it is a mutual opportunity to
share this new band with others. Radio
technicians assume that the 10,000 kilocycle
width of the band is ample for its purpose.

“VOTES BY RADIO” TURNED DOWN

As a parallel to the Crosley and other
popular polls by sampling the opinions of
select individuals, the so-called “Center-
casting” (See “Votes by Radio,” Readio-
Craft, March, 1945) as “a means of radio
voting or polling” was refused the requested
assignment for radio frequencies. Nonethe-
less novel as an offshoot of radio develop-
ments in the immediate post-war period,
the system and instruments involve tlie use
of a graphic recording device, named the
“audimeter.” It is at present installed in
‘home radio receiving sets, supposedly rep-
resenting a cross-section of homes, deter-
mined by a samipling procedure based on
data obtainable from the Burean of Census
of the U. S. Department of Commerce. The
listening record appears on a continuously
moving wax-coated tape, indicating with
precision the day, hour, and minute that a
particular radio receiver was switched on,
each and all stations intercepted, the num-
ber of minutes of listening to cach station,
the amount of dial twisting, and just when
the receiver was turned off. Possessing such
data, the company sponsoring *“Centercast-
ing” is able to determine the number of
minutes listened to each program. Cur-
rently, this service has been sold to 40
clients, including the broadcasting networks,
commercial advertisers, and advertising
agents.

Realizing that radio affords the only
speedy avenue of communication for the
operation and control of fire-fighting equip-

ment in going to or from a conflagration,
the Federal Communications Commission
has tentatively assigned 15 radio channels
for governing the movement of trucks and
other mobile units, as well as firemen, while
the latter are working in burning buildings
or areas. A home fire is burning somewhere
in this country every one and one-half min-
utes and, startiingly enough, a fire fans out
to 50 times from its incipient stage within
cight minutes. Thus, it is significant that
92 cities with populations exceeding 100,000,
and 890 cities with populations ranging
between 10,000 and 100,000 persons, have
indicated to the Federal Communications
Commission their intentions to adopt radio
as an agency to combat fires. In addition
to thie fixed radio stations required in each
of these municipalities, it is estimated that
128,000 mobile fire department units will
he equipped with radio equipment soon after
the cessation of hostiiities.

The FCC has issued permits for the opera-
tion of eight fixed radio stations, and 175
portable and portable-mobile stations by
transportation companies. These stations
are in operation in Chicago, Cleveland, De-
troit, Fort Wayne, Philadelphia, St. Louis,
Seattle, \Washington, Columbus, Spokane,
Pittsburgh, Boston and New York City.
Stations in Chicago, Cleveland, Detroit,
New York, Philadelphia, St. Louis and
Boston are employed exclusively in con-
nection with transit operations in the re-
spective cities; in the other cities mentioned
above, the radio stations are used jointly
with local power companies. Twenty other
transit companies have indicated their in-
tentions of building radio stations as soon
as the equipment is available.

FOR HIGHWAY MAINTENANCE

Highway maintenance departments are
also utilizing the facilities in speeding up
the prosecution of work incidental to road
upkeep. Excepting the California Division
of Highways (which operates a chain of
special emergency radio stations comprising
23 fixed stations and 36 mobile units), all
of the highway inaintenance agencies use
radio jointly with state police forces. The
Michigan State Highway Departiient, op-
erating a ferry service across the Straits
of Mackinac, is authorized to operate five
ship radio stations and two limited govern-
ment coastal harbor stations.

A “Motion Picture Station” is operated
as an Intermittent service. It functions for
communication purposes in conjunction
with the fitming of moving pictures. Studios
employ radiotelephone signals hetween
headquarters in Hollywood and film col-
onies on remote locations, aboard ships, or
in isolated, rugged areas. Inirequently,
radio may be used by motion picture con-

e Lyon AL

It is doubtful whether this is within the scope of Citizens' Radic or will need a commercial
license. In any case, radio will be widely used for office-mobile unit communications.
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By their very
numbers, Citizen
Radios will make
relisble communi-
cation possible in
time of emer-
gency or disaster,

cerns as an agency to conserve life and
property, when the invisible waves are the
only medium of communication between
studios and locations far removed from
what we of the city call civilization.

With the stringency of gasoline rationing
unrelaxed, the proposal to use radio in dis-
patching Cleveland’s 430 taxicabs augurs
a trend rather than accents an example.
These cabs are now being dispatched by
wire lines, but by way of the ether the
driver, immediately preceding the discharge
of a passenger, would report to headquar-
ters his cab number and the location at
which he was or would be available. His
car would then remain at the designated
location until otherwise instructed by radio.
In this manner, taxicab “cruising” would
be sharply curtailed and the ordinary mile-
age of Cleveland’s 430 taxicabs reduced
from 4,000,000 to 3,000,000 miles.

Electronics, just a continuing process in
the unfolding of the broad aspects of radio,
also will afford limitless vistas in the post-
war world. Tiny electronic devices will
avert automobile and airplane collisions;
traffic signals within motolt cars and
planes will glow as red and green warning
signals. Even the dashboard instruments
will function electronically; electric eyes
will automatically turn on auto headlights
as darkness blankets the arteries of com-
merce ; tourists traveling from New York
City to California will transfer the respon-
sibility of guiding the steering wheel over
to a photoelectric ccll which will scan a
white line on the highway—and follow it
unerringly. Such are the vistas of radio
and electronics—just beyond the horizon—
when the fierce dogs of war bark no longer.

Less than one out of every twenty U. S.
radio-listener families—or less than 2% of
the American public—can be reached regu-
larly by Axis propaganda, even if all short-
wave receivers were capable of receiving
enemy programs. This fact was learned
from a recent survey of radio listeners con-
ducted by Sylvania.

The survey revealed that about 52 out of
cvery 100 sets now in use may be tuned to
short-waves although 37% of them are
never used for short-wave reception. Even
among the short-wave listeners more than
half said they listen rarcly or occasionally
and only ten percent said they listened fre-
quently. Evidently Americans have little or
no interest in what the axis broadcasters
have to say and so much if not all of the
enemy radio propaganda falls on deaf ears.
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Amateurs and =& = ;¥
Postwar Radio

By RAYMOND LEWIS

HEREVER

amateurs gather,
W there is talk about post-war plans.
The war is far from won, but this
can't dampen the ardor of the
dyed-in-the-wool hams. In all these hull
sessions though, there is a new fellow to
he considered . the man who since the
war, first learned about amateur radio.
These willing converts picked up some
knowledge from the jargon of the boys who
knew the game “when.” All the rest they
know about amateur radio is what they have
tead in publications which say very little
about ham radio as we knew it. Once
brought up to date, these men and women
can become a part of a hobby which is a
wonderful world of science and make-be-
lieve. The more people who have post-war
ideas, the better off we all will be.

LICENSES ARE REQUIRED

To be a real amateur you neced a license.
Licensing requirements were then, as they
still are, Class B to operate CW on all
bands and phone on all bands except 75 me-
ters and meters. The Class A license is
obtainable after holding the Class B for a
year and grants the privilege of working
phone on these two additional bands. The
Class C license permits the same operation
as-the Class B. The only difference is that
the Class C is a special affair created for
those individuals who live too far away
from an FCC examining center to take the
tests in person. It is still possible to obtain
an amateur operators license, although sta-
tion licenses will not be issued until after
the war, The Army and Navy take cogniz-
ance of the knowledge required to get the
amateur ticket, making it a highly desirable
war-time project.

Amateur Radio CT2BP,
the Azores Islands. Transmitter at left—Amer-
ican receiver built into wall at right,

located at Horta in
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The station licenses may be different when

the FCC starts to hand them out again. The
old system was to give the threc-letter al-
phabetical combination that was next on the
list in your district. (The United States was
divided into nine districts.) In some of them
they had just about exhausted all possible
combinations, which lends credence to the
rumor that some change may be made in
future licensing. If you happen to hve in
Florida, a 4th district state, you might end
up with a call such as W4RLW. It was
once considered stylish to request special
combinations, but that went out many years
ago when the licenses started to run into the
tens of thousands. A simple little thing like
a call has a lot of angles . . does it have
a good swing on a bug; is it adaptable to
some catchy slogan for phone . . but don't
even give it a second thouglt because it's
your baby from then ot.

NEWCOMER HAS AN ADVANTAGE

The war-born amateur has an advantage
over the old-timer. He is starting from
scratch. There are no boxes of junk which
must be used. All inhibitions are off and
the sky is the limit! The biggest pitfall
to heware of is the mad urge to get going
in the greatest hurry, That invites haywire,
which somehow or other never gets cleaned
up. There is no reason why this should
happen to the newcomer who has already
obtained a background in radio. Starting a
ham station should be done in a logical
sequence of steps. The first move, which
is highly recommended, is to survey the
antenna situation. You may be undecided
as to what frequency you will start out on.
Ii you have a rough idea whether it is
going to be the VHF's or the medium fre-
quencies, plans can be made accordingly. A
good skywire is just as important for re-
ceiving as transmitting, so the ecffort of
doing a first-class job will not be wasted.
Apartment liouse tenants should not be
discouraged since some of the finest ham
work has been done from such locations,
Wherever practical, use a directional array.
There is nothing like a beam to put your
signal where you want it, while causmg
your fellow hams censiderably less inter-
ference.

All amateurs are in the predicament of
not knowing exactly what frequencies will
be available after the war. It is possible
that 160 meters will not be returned to the
hams. The possible creation of new bands, as
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Above—Simple low-power phone and CW

station. At left—Final stage of a medium-

power station. Note QSL cards from all
parts of the world.

outlined in the recent FCC allocations, is
encouraging, but by no means final. After
the United States decides what it will do,
it must go into an international conference.
Amateur ranks are going to increase by
many thousands. The failure to recognize
this with adequate frequency allocations is
unfortunate in light of the war-time con-
tributions of the amateur. We hear the old
line about how the amateur will make out
—developing new methods of overcoming
QRM, etc. But, if they gave us another
few hundred kilocycles, we could put that
many more men to work on the solution.
There will be plenty of QRM for cveryone!
In the interim, some of the commercial sta-
tions could start to share frequencies and
alternate in wearing out each other’'s V
wheels,

SPACE FOR THE STATION

Regardless of the frequencies, vou will
need a place to set up a station. Those fortu-
nate enough to have an entire room can
spread out at will. If you are limited in
space it will require more imagination, but
a complete station can be set up in half a
closet. One important thing to keep in tmind
is safety-first! Working around radio in-
volves voltages which are dangerous. You
may be competent in handling them at all
times ; let’s hope so. Every precaution must
be taken to protect others who might come
in contact with the equipment. Interlocks,
overload relays, screen, guards, fuses . . .
in fact every conceivable salety device
should be incorporated in the well designed
ham shack. Better be safe than sorry!

The receiver you make or purchase should
be your most careful investment. Transmit-
ters come and go, but it generally remains
a fixture over a period of years. A survey
taken before the war showed that the ma-
jority of amateurs had purchased a com-
mercially manufactured receiver. Few hams
were equipped to do the precision job of
building one at as reasonable a price. In
either case, bear in mind that a good re-
ceiver is more important than a lot of money
spent on a high-power transmitter. It is an
old adage in ham radio that vou can’t work
what you can't hear, All the features are
desirable, including a crystal filter, noise
limiter, AVC, etc.. but they may be limited
by vour pockethook or experience in build-
ing. For™ ultra-high frequency operation
most commercial receivers were very ex-
pensive. Home built sets covering the high-
frequency ranges above 5 meters were more
commoiMthan manufactured receivers.

(Continued on page 529)
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RADAR PRINCIPLES

Part II—Historical Development of Radiolocation

By R. L. SMITH-ROSE, D.Sc., Ph.D., M.LE.E,, F1RE.*

for determining the distance of a re-

flecting surface were devoted to demon-

strating the existence of the Heaviside
layer as a portion of the upper atmosphere,
now known as the ionosphere, which is
responsible for the transmission of waves
around the earth. After many years of
speculation with a variety of indirect ex-
perimental evidence, the first direct demon-
stration of the existence of the ionosphere
as a reflecting region was provided by Dr.
{now Sir Edward) Appleton and M. A. F.
Barnett at the end of 1924 and during 1925.

THE first applications of radio waves

Fig. 7—How height of ionosphere is checked.

With the co-operation of the British
Broadcasting Corporation the wave length
of the Bournemouth broadcasting station
was varied over the range 385 to 395
metres over a period of from 10 to 30
seconds, and the strength of the resulting
signals at Oxford, about 100 miles distant,
was measured. It was found that as the
wave length was varied, the received signal
passed through a series of interference
maxima and minima, indicating that the
signal was the result of two sets of waves
arriving by different paths; one set of
waves was transmitted along the ground,
while the other arrived by an indirect path
after reflection from a layer. After veri-
fying that the paths were in the same
vertical plane, a measurement of the num-
ber of interference fringes caused by a
known change in wave length gave a meas-
ure of the height of the reflecting layer in

*National Physical Laboratory.

the region, which later became known as
the iohosphere.

This was the first classical example of
the use of frequency-modulated radio waves
for determining the cxistence and location
of a reflecting layer which had hitherto
remained undetected by any direct experi-
ment. \We may therefore say that the
Heaviside layer was the first object to be
detected by radiolocation experiments.

Shortly after the first of the above
measurements were made, G. Breit and
M. A. Tuve began some tests in the United
States of America, using interrupted con-
tinuous waves which were the equivalent
of pulses of continnous waves ahout 1
millisecond in duration and with a recur-

"~ rence frequency of 500 per second. At the

receiving station a high-speed oscillograph
was used to record the incoming signals and
permit the examination of their wave-form.
In July, 1925, experiments were made over
a distance of 7 miles using wave lengths of
71 and 42 metres, and it was observed that
the received pulses nominally of square
wave-form, were distorted by the atiach-
ment of humps, sometimes in duplicate.
These humps clearly indicated the arrival
of a second wave-train, or echo, by an
indirect path; and from a measurement of
its time retardation in relation fo the orig-
inal hump due to the direct or ground
wave, the path difference of the two sets
of waves could be determined. (See Fig. 7.)
In one of their publications, Breit and
Tuve remark that their experiments on
the above lines arose out of some work
bemg carried out at the time on another
method proposed by W. E. G. Swann and
J. G. Frayne. It is also of interest to re-
mark here that a United States patent
was issued to H. Lowy on an application
filed in July, 1923, for a radio-frequency
counterpart of Fizeau’'s method of de-
termining the distance of a reflector, to
which reference has already been made. In
this patent Lowy describes an electronic
switch used for alternately keying a trans-
mitter and receiver, so that the latter is
only in a sensitive condition after the pulse
or train of waves has been emitted by the
transmitter. It is not known whether
this device was put to any practical use.

In the years following the dates men-
tioned above, a considerable amount of re-
search work was devoted to the develop-
ment and use of tnethods of determining
the height of the reflecting layers of the
ionosphere, using both the frequency-
change and pulse-modulation methods. A
direct comparison of the two methods
showed that they gave substantially the
same result in height determination; and
in a paper published in 1931, E. V. Apple-
ton and G. Builder deseribed certain im-
portant improvements in sending and re-
cording technique which demonstrated the

1a)

Ly e
Fig. 8(a}—Records of ground pulses and tim-
ing oscillations. (b}—Same, with returned ech-
oes. (c]—Same, photo of C-R screen pattern.

advantages and illustrated the possibilities
of the pulse method, in so far as the sig-
nals arriving at the receiver due to the
ground wave and successive reflected cchoes
could be separately received and recorded.
At the sending station a tube oscillator
(Continued on page 524)
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OUR COVER FEATURE “JAPANESE RADAR”

(I'HE Japanese radar, which appears on our front cover this month, is a sequence from the

Warner Brothers® film Objective Burma. This claborate radar installation was located n
the Northern part of Burma and a United States Task Force was charged with eliminating it.
In the movie this mission was successfully completed and the installation blown up.

This fanciful radar, cooked up by the Hollywood technicians, looks most impressive in the
motion picture and is supposed to let the public in on the sacrosanct wonders of radar—still
suppressed by the Allied military authorities.

This particular Japanese radar installation was manned by two operators and was a revolv-
ing affair, the entire framework, transmitter, recciver, and operators rotating continuously.

Spectacular as it appears in the motion picture, modern radar installations do not look
anything like this. Indeed, most modern installations are quite compact, probably not too
many of the cumbersome revolving types heing in existence today.

Nevertheless, the radar principle of transmitting microwaves, which are then reflected back
to the operators, is correctly pictured for a not too technical public consumption.

Needless to say, the Hollywood technicians could reasonably well have shown a modern
radar installation a”t really appears, but in this they were prevented by military censorship.
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Future Aspects of 1elevision

Part II—Will We Have “Live” or “Canned” Television?

television set manufacturers to step

to the front now and lift from the

shoulders of the courageous telecaster
the prolonged and ever-increasing financial
burden. He will do this, not in the spirit
of generous sclf-sacrifice, or camaraderie—
but because his eventual profits will enor-
mously outdistance those to be reasonably
expected from the old sales plan.

If the set manufacturers, ALL of the
set manufacturers, without a single daring
exception, refuse to rent, we shall sec, 1
greatly fear, an cxceedingly slow growth
of television. After the first flash of nov-
elty wears off, those who have purchased
the cheap, small-picture receiver, will losc
their initial interest. Eye-strain and the total
inadequacy of such pictures will not be
long endured.

From these small pictures, moreover,
television will receive a black eye. Invited
neighbors who have viewed the miniscule
show won't be inclined at once to rush to
the nearest sales office for duplicate scts.
And the yen to sign for the purchase of a
respectable projection screen instrument
won’t be too compelling either, not only
from the large cost involved but because
the tiny pictures they have seen can give
them only a wholly inadequate conception
of what television in their own home might
be.

Consequences: A very slowly growing
television audience, a tendency on part of
the watchfully waiting would-be sponsor to
hold off from buying expensive time at
telecasting studio; a resultant inclination by
the station’s backer to retrench on that pro-
gram budget; further deterioration in pub-
lic interest, fewer sales, lessencd total hours
of viewing. Result: general television stag-
nation—which would be little less than a
national calamity.

No—this magnificent instrumentality st
go forward, full speed ahead. And it is up
to the manufaciurers of television receivers
to take the required step to insurc that tele-
vision shall go forward fast, and continue
to grew fast—not flash, falter, and finally
deteriorate. You must not sit advertisingly
by and complacently expect the brave broad-
caster to shoulder all the load. He can’t do
it, he won't do 1t, not for long: not if you
won't take a little risk to swiftly speed the
day of millions of screen sets in nighily
cmployment. Rentals will do just this.

Mr. Manufacturer, the destiny of Amer-
ican Television is in your hands. You may
rest assured that the Telecaster men will
do their {ull share.

Now let’s assume that all this has been
done. John Q. Millions have signed three-
month rental contracts, at $2 per week. plus
a $20 {ee for antenna and installation. They,
family and neighbors, sit expectantly before
a translux screen 24 by 32 inches in size.
Appear in smooth succession a parade of
glamor girls, some singing ; beautiful music
accompaniment. Then a 15-minute playlet
involving 4 or 6 characters, all but the vil-
lain good looking, he handsome; a humor-
ous ending. (Television must abound in
jaughs, be rich in humor, not cleesecake.)
Next an entrancing travelog, entertaining
and instructive. Followed by a trip through
a helicopter factory, the main features of
that craft illustrated, its mode of flight
lucidly explained, ending with an irresistible
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EMPHATICALLY it behooves the

for

By DR. LEE. DEFOREST

urge that Dad buy one of these skybuggies
next summer. A cominercial made so innoc-
uous, so interesting that it is actually more
citertaining than many a spectacle or play.
For here ts reality, real life directly ap-
plicable to your own.

For television offers the advertiser so
rich a medium for telling his tale that no
embeilishment, no nauseating repetitions are
needed—nor tolerable. \What takes a minute
by microplione can herc be scen in a fash
of light. The smart advertisess will sense
this. Effective use of television adver
tising means a maximum cconomy o1 the
viewer’s time, a thinimum drain on his in-
terest. The sinart sponsor will socon sense
that in television he has at his careful dis-
posal the most potent salesinan in all history
—radio or print are not in its class. But, as
Robert’Lee says in his excellent book, “Tele-
vision: The Revolution™ :

“Cheap, lazy advertising methods will be
the kiss of death to television. Sound radio
has proved a hardy specimen despite a
scrofula of spot-announcements and day-
time-serial beri-beri. It has survived these
all too frequent fits of commercial nausea,
occasionally to say something fine and decent
and worthwhile. And these occasional flash-
es of genuineness, out of a welter of sordid
commercialism, seem to justily the system,
although we may pray nightly for the
growth of a more-than-microscopic coni-
mercial conscience.

“Those two prize parasites—spot-an-
nouncements and hitch-hikes—have no place
in visual broadcasting. For nothing will let
the air out of the tires of thé new industry
more promptly than a spewing of spot-
announcements. The ‘station-break com-
mercial’ in an unashamed violation of the
sponsor’s trustceship. The spot advertiser
demands audience attention, but gives noth-
ing in return. He's a chiseler. His message
is a harnacle, sucking its hold on the pro-
grams which precede and follow it. The
spot must go.”

There will be small dissent, on any hand,
to Mr. Lee’s views; at least at present when
our television babe is so spotlessly pure. Let
us hiope that as the child grows to adoles-
cence it may be induced, or constrained, to
avoid the previous sins which the author
liere outlines, so nauseatingly appareant to
cvery radio listener throughout the land
today.

But to return now to our television pro-
gram. It has heen on for a delightful hour.
Another 15 minute drama followed a rollick-
ing comedy. We have had a fleeting glimpse
of how entertaining and plcasantly educa-
tionat it may be made. There was not a fault
in the acting, a single slip in the dialogue—
cvery clement of the entire program was in
its exact place, the coytinuity perfect. Doubt-
less many hours of painstaking rehearsal
were required to insure its 100 percent per-
fection. Such rehearsals now, are genuinely
expensive. Good actors such as these are
not picked up at a town hall meeting ; their

elY| N7 CRs
i

—po= o

Authorities by no means agree that "canned (movie} shows" are equal to spot television.
In the above drawing, the artist compares "live” and “canned" versions of the same action.

“Television, on the other hand. is not so
robust a youngster as his radio brother.
Video is much more seusitive. Sight audi-
ences give much more attention than listen-
ers to sound alone, Impressions reaching
eye and ecar simultancously impinge more
dominantly on the consciousness than what
comes only from a loud-speaker. Most radio
listeners have developed a cerebral relay,
which automatically clicks off the attention
when a commercial becomes boring. Not so
television. The viewer must give most of
his consciousness to the tele-screen ; moronic
commercialism will make him leave his re-
ceiver in disgust. It is apparent that video
broadcasting has a digestive track which
cannot stomach a plethora of cheap ads,
Television will gag on Wheatsy-Flakes.
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salaries may total several thousand dollars.
\What a shame that all this effort, all this
cost, is solely for a fleeting hour, finished
1ow !

These plays can’t be repeated, not in this
community. Lacking a perfect chain hook-
up this troupe of actors must now spend a
day or two rehearsing their next show, or
be transported to another distant studio ior
a repeat, and then on to another—old time
trouping, or stock company stuff. But our
audience won't be satisfied in seeing the
same group week after week as in stock,
nor can the same group appear oltener
than once or twice a week, due to re-
hearsal-time demands. Hence in each tele-
vision studio three or four groups of good

(Continued on page 509)
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Instruction on the Flight Engineer's Panel. The Flight Trainer as viewed from the rear. Instructor sits here and manipulates "Crab."

Electrons Train Aviators

Here is the story of the Navy’s new operational Flight Trainer, which, it is
reported on good authority, can make a 5-man crew for a PBM in something

like 15 to 20 hours of instruction. Technical information on the trainer is now
largely a military secret. Someday this will be released and those interested in

such things can see just how this new marvel of electronic science operates.

mmto our ears. Small points of light on

the flight-control panels cast an eerie

glow over a dozen or more electric me-
ters. Except for the faint gleam the cabin
was dark.

“Steady as you go,” a soft voice said,
through the “intercom” system earphones
we wore. ‘Give her a httle more gas—
you re oﬁ the ground now.’

‘God,” exclaimed a girl just behind the
pilot'’s chair, incredulously, “he said we're
in the air.”

The air-speed indicator climbed rapidly
from 140 miles an hour to 210. A slight
wiggle of the machine indicated bumpy
atmosphere, heightening the illusion. Tug-
ging at the controls, we “saw” the airplane
come back to even keel.

THE roar of mighty motors slugged

By T. R. KENNEDY, JR.

Magically, somehow, we were actually “in
the air.”” Every human sense told us so,
even though the 10-ton mockup of the big
PBM-3 of the Navy’s Atlantic air transport
service—the first “operational flight train-
er” off the production line and now being
seen and operated for the first time by out-
siders; into which our party of newspaper
men and women had climbed a few moments
before—was as earth-bound as so much sol-
id concrete.

We were, in {act, taking part in a unique
demonstration to show exactly how
Navy now trains its 5-man PBM crews
without sending them off the ground in an
actual plane. Results have been revolution-
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Instructor's control desk.

"B"—Electrical computing apparatus.

"“"C"—The #rainer.
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ary—no lives lost, no equipment smashed
by inexperienced men, and millions of dol-
lars and much time saved.

The demonstration had to be on Sunday
because the Navy’s training schedule was
so full. Arriving at the base, our party
was soon being divided into ﬂlght crews
of 5 persons. Each crew was to be “given
the works"—just like regulars undergoing
training.

AS BIG AS A HOUSE

The Navy's big PBM flight trainer 1s.
housed in a building as big as the average
5-room metropolitan apartment. It has
everything ‘for flight except wings and
wheels, Its construction required more than
a year by experts trained in a half-score
of arts and crafts. The scene of its birth
was a score or more of workshop-reoms in
the Bell Telephone Laboratories, New York.
The operational flight trainer was a brain
child, of course, before it became a ma- °
chine. It originated in the United States
Navy's Bureau of Aeronautics special de-
vices division, headed by Captain Luis de
Florez.

Into its actual creation went more than
20,000 manhours of drafting, which resulted
in more than 500 separate drawings com-
prising some 15000 square feet of paper
prints. Fifty completc sets of specifications
were written up before one was adopted.
The work went forward at the Bell Labor-
atories under the direction of project engi-
neer R. C. Davis. Head of the work in the
actual development was E. J. Kane.

Before beginning the actual development
work, however, it was found necessary for
all the laboratory men to become familiar
with the principles of aerodynamics. Then
they spent many hours deriving scores of
special equations covermg all the phases
of actual flight, which in turn had to be
resolved into practicable electrical circuits.
The job was a huge one, but a simplifying
factor was in their favor—the huge mockup

(Continied on page 534)
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Photo |—The 250-watt 118.55 Mc. Motorola trans.
mitter. Lt. Ben Denby, at left of rack is using
handset for monitoring during adjustment.

Photo 2—Mobile transceiver. The small converter
unit is the little box on the sidewall at left.
Photo 3—Aerial on the Dade County Couﬂhouse
is used for both tramsmisting and receiving.

poreny.

POLICE RADIO ON V.H.F.

Tests On 118.55 Mc Show Advantages Over Lower Frequencies

proved to have a number of advan-
tages for two-way police radiotele-
phone service. A series of tests have

been conducted in Miami, Florida, by Lieu-
tenant Ben Denby of the Police Radio-
telephone service, using equipment designed
and manufactured by the Galvin Manu-
facturing (Motorola Radio) Corporation,
Chicago. The purpose of the experiments
was an attempt to overcome the difficulties
in two and threec-way radiotelephone sys-
tems that have confronted practically every
police department throughout the country
using AM in the usual chanunels, or FM in
the 30-40 megacycle channel.

These common difficulties are briefly :

A. Long range skip interference from dis-
tant stations.

B. The presence of static, both elemental
and from human sources.

C. Too long a length for the antennas on
the mobile units. In many cascs, this
necessitated the omission of two-way
radio for detective cruisers in order to
avoid the conspicuous appearance of the
usual transmitting antenna.

When Lieutenant Denby first declared his
intention to utilize the 118 megacycle fre-
quency, many electronic engineers were
skeptical. Several predicted it couldn’t be
done. The waves would bounce off every-
thing they touched. But from their long
and successful experience with automatic
relay stations in the 118 megacycle spec-
trum, Motorola Radio engineers took up the
cudgels and designed and provided enough
units to equip seven Miami patrol cars with
mobile transceivers and onc central control
and one remote control station.

Bothh mobile and fixed station trans-
mitters were of 15 watts power. The an-
tenna for the central station was located on
a telephone pole. After the preliminary
tests showed successful results, in Novem-
ber 1944, the antenna was shifted to the
top of the Dade County Courthouse, 345.9
fect above sea level. The 15 watt fixed
transmitter was discarded and a newly de-
signed transmitter of 250 watts was in-
stalled.

Here are the results of the exhaustive
tests taken operating on a twenty-four hour
basis and in every kind of Miami weather.

RADIO-CRAFT MAY,

COMMUNICATION on 118.55 Mc. has

for

1. On this frequency there is no skip
interference apparent though over 40 relay
stations in the United States operate oni
118.55 megacycles. No bursts of any nature
have occurred which would interfere with
the operations or open the squelch.

2. Excellent operating efhiciency is oh-
tained with the 23 inch antenna. This length
also obviates the hitherto encountered dis-
advantages of using the long length antenna
for detective cruisers. There is no notice-
able difference in either roof-top or side-
top mounted antennas for reception up to
20 mites except that the side top antenna is
less efficient for car-to-car talk and tends to
exert a directional effect after two and one
half miles.

3. Though there were ahways several
dead spots when operating on AM in 2442
kilocycles or on FM when in the 30 to 40
megacycle band, none were encountered in
the 118 megacycle spectrum. Mobile units
were located in and between steel buildings.
in basements of reenforced concrete and
steel structures, in office buildings, under

ramps of various construction, under metal-
roofed structures, inside wood, metal and
concrete buildings fifteen miles {rom the
main station, and also under power lines and
transformer banks; in fact, anywhere and
cverywhere it was thought interference
might result. In no case were there inter-
ruptions or loss of signal strength and oper-
ations were considered 100% satisfactory.

4. The signals definitely fade out at a
certain distance depending on the power
and antenna elevation.

5. Satisfactory car-to-car transmission is
provided up to five miles though up to
eighteen miles has been obtained on level
ground.

6. Any operational changes that may have
heen created hy the weather, hurricanes or
other clements in Miami are not apparent
in any of the tests or recordings made.

Lieutenant Denby is still conducting his
experiments but has already reported to the
FCC: “After actually seeing the operation
as well as conducting these tests, we ieel

(Coniinued on page 513)
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Courtesy Galvin Mfg. Co.

The transmitter used in the 118.55 Mc. tests. A photograph of the set is seen at left, above.
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Sound Units axd
Sound Ratings

By T. H. PHELAN*

ment such as Microphones, Amplifiers,

and Loud-speakers is the Deci-Bel

Since this is fundamental let us study
its origin and value. In the early 1920's and
before, losses or gains in telephone circuits,
attenuators and amplifiers were expressed
in miles of standard cable. As telephone
facilities expanded it was found that meas-
urements in terms of miles of standard cable
was impractical. A new standard called
the Transmission Unit, *“T.U.” was adopted
in 1924. This unit approximately equalled
the attenuation of one mile of standard
cable but had an absolute value. One “T.U.”

THE basic unit applied to sound equip-

B

P 1
= 10 log Ty or 20 log —, where P, and P,
i E

or E, and E. are the jnput and output power
or voltages of the system or amplifier under
consideration.

A new standard called the “Bel” was
adopted in 1929, as a tribute to Alexander
Graham Bell. This is equivalent to ten
Transmission Units. For practical applica-
tions it is too large a unit and one called
the decibel (db) was adopted for general
use. The value of one db is equal to a
Transmlsswn Unit. This today remains
our basic unit of Transmission measure-
ments.

Due to confusion between the major
broadcasting companies and the telephone
company in the measurement of levels and
checking of “Program Peaks,” a new unit
of measurement called the Volume Unit,
“V.U.", was adopted in the year 1939. Nu-
merically one volume unit is equal to one

*Assistant Audio and Video Facilities Engineer
Nationa] Broadeasting Company.

decibel. The term “V.U.” is used only when
measurements are made with a meter hav-
ing the accepted electrical and dynamic
characteristics defined by the volume unit
standards. Use of this unit also denotes
that all readings are referred to the zero
V.U. basis of one milliwatt of power in a
600-ohm circuit.

From the above it can be seen that all
three units, “T.U.”, “db”, and "V.U.” are
numerically cqual.

Thus far our discussion of the various
units has only been concerned with the
purely electrical phases of the db. Each
basic sound system has two electro-sound
transducers, one at the beginning of the
system and one at the end. At the begin-
ning, a microphone is used to change the
sound waves or energy into electrical waves
or energy. At the end of the system a loud-
speaker is used to change clectrical energy
into sound energy. Since we are changing
types of energy, these units must be rated
in a manner which will permit simple cal-
culations of the overall sound system,

ZERO REFERENCE LEVEL

The basi¢ judge of sound is the human
ear. It was logically decided to correlate
the reference “‘zero level” point for sound
computations with the characteristics of the
average ear. Tests have been oconducted
which show that the threshold of hearing
corresponds to a pressure of .0002 dynes per
square centimeter. This reference point has
been established as the “zero” level for
sound measurements or computations. In-
creases in sound pressure above this point
are expressed in db computed by using the
formula previously mentioned. The same

Photos Courtesy RCA

Signal generator and measuring equipment used for calibrating speakers and microphones
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Speaker calibration. Note how microphone is
swung to measure angular sound distribution.

reference level is used in expressing sound
levels produced by a loud-speaker system.
The electrical equivalent of this sound pres-
sure zero line is 10°'® watts per square cen-
timeter.

A few typical sound levels will illustrate
the magnitude of this zero sound level. The
background sound level is approximately
3540 db above zero level in the average
living room of a suburban house. Ordi-
nary conversations in the room would raise
the sound level to a magnitude approximate-
ly 60 db above the zero. A sound about 130
db above zero level would be so loud as to
cause a sensation of pain.

The minimum difference in levels which
can be detected by a person under ideal con-
ditions‘is one db. Under average conditions
the level difference must be 3 db to become
noticeable. The sound level must be in-
creased approximately 10 db before it
sounds twice as loud to the ear.

We must remember that doubling the
power output of a sound system only in-
creases the level 3 db and that if we wish
to make it sound twice as loud we must in-
crease the power by 10 db or ten times.

Now let us take the equipment which
makes up a typical sound system and see how
these ratings utilize the standard units dis-
cussed so far. The microphone is the first
unit in the system and must be rated on a
sound pressure input and an electrical out-
put. A typical rating for a high fidelity mi-
crophone would be a sound pressure of 10
dynes per square cm. which will produce
an output level of —55 db below a standard
zero level of 1 milliwatt. The sound pres-
sure of 10 dynes per square cm. is equiv-
alent to a sound level approximately 95 db
above the zero sound level.

The second unit in the system is the
amplifier. Its amplification characteristics
may be expressed in db of power gain or
voltage gain. Because voltage gain express-
ed in db is the most convenient to measure
and utilize in calculations, there is a trend
to rate the gain of amplifiers on this basis.

The last' link in our system is the loud-
speaker. This is the point at which we con-
vert electrical into sound energy. The ef-
ficiency and distribution characteristics will
determine how much sound energy results
from a given electrical input. The most use-
ful type of rating on this unit is one which
shows the electrical input in watts required

(Continued on page 515)
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OLTAGE REGULATORS

OOD voltage regulation is impor-
tant in many radio circuits. A radio
transmitter’s frequency may shift
if the plate supply voltage swings.
Changes in voltage may cause instability
and oscillation in some receiving circuits.
A few types of electronic instruments re-
quirc supply voltages fixed as closely to
the predetermined value as human ia-
genuity can achieve. This voltage regula-
tion may be attained in three chief ways:
by careful attention to apparatus used in
construction of power supplies; by use of
special voltage regulating and ballast tubes;
and by the use of special power supplies
with built-in circuits which act to oppose
and neutralize any tendencies to change in
the supply voltage.
A basic diagram of a source coupled to
a load is shown in Fig. 1. If the source re-

b— Eo, —
E;
' Ep =i Eg,

FlG./

sistance is kept very low, the voltage regu-
lation will be good. With an incorrectly
chosen source resistance, varying the load
resistance between two limits above and
below the resting value will mean an ab-
normally large swing in the current through
R, (internal resistance). The varying cur-
rent flowing through R, will produce a vari-
able voltage drop across the source resist-
ance. Since the output voltage is equal to
the internal voltage minus the drop in the
internal resistance, 1t will fluctuate too
much. If R, is very low in value, clearly
the variation in potential across it will be
low and the output voltage will be quite
steady for reasonable changes in load re-
sistance. This points to the desirability of
low-resistance chokes and transformer
windings in power supplies.

Voltage regulation may also be tied in
with the storage of energy in a reactance.
In a radio transmitter with the key open,
the load resistance connected to the power
supply in effect. is made much higher in
ohmic value and the load current is de-
creased, Referring to Fig. 2, the circuit

B+

.

Key

F16.2 L=
current through the choke may be low
in value with the key open. The output
voltage across B plus and B minus is then
high, and the filter condensers are charged
up to high values of potential and store
energy.

When the key i