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Building this

A. M. SIGNAL GENERATOR
gives you valuable experience. Pro-
vides amplitude-modulated signals
for test and experiment purposes.

RADIO SERVICING
pays many good money for full time work.
Many others make $5, $10 a week EXTRA
fixing Radios in spare time.

0
i)

with 6 Big Kits
of Radio Parts | Send You

Let me send you facts about rich opportunities
in Radio. See how knowing Radio can give you
security, a prosperous future. Send the coupon for
FREE 64-page book, “Win Rich Rewards in You build this through fascinating tests.
Radio.” Read how N. R. I. trains you at home. Read MEASURING INSTRUMENT
how you practice building, testing, repairing yourself early in the course—-use it for

. . s practical Radio work on neighborhood Ra-
}1,1;1151105 with SIX BIG KITS of Radio parts I send Rios to pick up EXTRA spare tim “

money!

You build this

SUPERHETERODYNE CIRCUIT
That brings in local and distant
stations, You get practical ex-
perience putting this set

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

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

Many Beginners Soon Make $3, $10
a Week EXTRA in Spare Time

The day you enroll I start sending EXTRA
MONEY JOB SHEETS to help you make EXTRA
money fixing Radios in spare time while learn-
ing. You LEARN Radio principles from my easy- GETTING IW"“‘“““'G"
to-grasp Lessons—PRACTICE what you learn RECEVER SERACIN
by building real Radio Circuits with Radio parts i
I send—USE your knowledge to make EXTRA
money in spare time. 64 PAGE BOOK ££

Mail Coupon for Free Copy of Lesson and SAMPLE LESSON

64-page lilustrated Book =
I will send you FREE a sample lesson, “Getting Acquainted

Sample Lesson FREE

Gives hints on Receiver Servicing,
Locating Defects, Repair of Loud-
speakers, I.F. Transformer, Gang
Tuner, Condenser, etc.,, 31 illustra-
tions. Study it—keep it—use it—
without obligation! Mail coupon
NOW for your copy!

]

: A e, . L MR. J. E. SMITH, President, Dept. 5KX ]

with Receiver Servicing,” to show you how practical it is to [ ] K U 5
train for Radio in spare time. With it I'll send my 64-page, § NATIONAL RADIO INSTITUTE, Washington 9, D. C. L
jllustrated book, “Win Rich Rewards in Radio.” Just mail 8 Mail me FREE, without obligation, Sample Lesson and '
coupon in an envelope or paste it on a penny postal. J. E. 1 64-page book, “Win Rich Rewards in Radio.” (No Sales- |
Smith, President, Dept. 5KX, National Radio Institute, Pioneer 8 an will call. Please write plainly.) ’ ]
Home Study Radio School, Washingten 9, D. C. : [
1 Age ivviiesence »
My Course Includes Training in U Name eoeceerennn s ™ g vuvenaneeso e o ST 3
TELEVISION L ELECTRONICS : Address . .......ccicitiiiiiiiaaiiecearissttiaannnes vese '
]
FREQUENCY MODULATION IIEEs, PP rumid ccspaonna: Zome...... State..........4FR '
n &
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WITH FEATURES AND 3
ADVANTAGES THAT MAKE N

THEM THE %lyyj/ N

This new RADIART Line is complete — 3 and
4 Section Models —to fit all cars—all angles
—cowl, fender and under hood types —with
waterproofed leads of new design featuring
lowest capacity — high efficiency construction
—with combination pin and bayonet fittings.

All models are made with only highest quality
Admiralty brass tubing and stainless steel top
section — thereby providing the maximum in

--------

elastic load limit consistent with the utmost in
strength and rigidity.

Newly designed method of mounting provides
simplest form of one man installation — Mount-
ing is completely waterproofed and impos-
sible to short to the body.

And including those well known RADIART
Features of the ""Static” muffler magic ring
and the permanent all-metal anti-rattler.

% Check these RADIART advantages and features against all other aerial
specifications and you will understand why RADIART AERIALS HAVE Al.
WAYS BEEN THE STANDARD OF COMPARISON.

L, 3571 W. 62nd STREET

Export Division
L. 25 Warren St., New York 7, N.Y.

Ask your distributor about deliveries of these new models.

Canadian Office

RADIO-CRAFT for

OCTOBER,

WWWw.americanradiohistorv.com

CLEVELAND 2, OHIO

455 Craig St., W., Montccal, Canada

1945
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F. L. Sprayberry, one
of the country's fore-
most Radio Teachers.

»

| SUPPLY A
FULL RADIO SET

for pructical easy

LEARNING!

%

A RADIO SERVICE
BUSINESS OF YOUR OWN

vision,
Industrial

S 2 The

SPRAYBERRY TRAINING GIVES YOU BOTH

TECHNICAL KNOWLEDGE

There’s only one right way to learn
Radio Electronics. You must get it
through simplified lesson study ocom-
bined with actual ‘‘shop” practice under
the personal guidance of a qualified
Radio Teacher. It's exactly this way
that Sprayberry trains you . . . supply-
ing ren] Radio parts for learn-by-doing
experience right at home. Thus, you
learn faster, your understanding is
clear-cut, you acquire the practical
“know how" essential to a good-paying
Radio job or a Radio business of your
own.

1”21 Show You a New, Fast Way to Test
Radlo Sets Without Mfg. Equipment

The very same Radio Parts I supply
with your Course for gaining pre-experi-
ence in Radio: Repair work may be
adapted through an exclusive Sprayberry
wiring procedure to serve for complete,
fast, accurate Radio Receiver trouble-

i

shooting. Thus, under Sprayberry meth-

® SKILLED HANDS

ods, you do not have one cent of outlay
for manufactured Test Equipment which
is not only expensive but scarce.

Read What Graduate Says

«sOne Job Nets About $26.00"’
“Since last week 1 fixed 7 radios, all
good-paying jobs and right now I am
working on an amplifier system. This
job alone will net me about $26.00. As
long as my work keeps coming in this
way, I have only one word to say and
that is, “Thanks to my Sprayberry train-
ing’ and I am not afraid to boast about
it.”—ADRIEN BENJAMIN, North Gros-
venordale, Conn.

DON'T PUT IT OFF!

Got the facts about my training—now! Take
the first important step toward the money-
making future of your dreams.
are fully explalned in my big, itlustrated FREE
Catalog which comes to you afong with another
valuable FREE book you'll be glad to own.
Mall Coupon AT ONCE!

~_ RADIO-CRAFT for OCTOBER, 1945

www.americanradiohistorv.com

A GOOD JOB IN RADIO &
TELEVISION BROADCASTING

NOW! YOU CAN PREPARE AT HOME IN YOUR SPARE
TIME FOR THE AMAZING OPPORTUNITIES AHEAD IN
RADIO — ELECTRONICS — TELEVISION

3 The offer I make you here is the opportunity
of a lifetime. It’s your big chance to get
ready for a wonderful future in the
swiftly expanding field of Radio-
Electronics INCLUDING Radio, Tele-
Frequency Modulation and
Electronics.
NOW’S the time to start. Opportun-

ities ahead are tremendous! No

previous experience is necessary.
Sprayberry Course starts
ol right at the beginning of
Radio. You can’t get lost.
It gets the various sub-
jects across

master my entire course

All features

SUCCEED. RADIO

A »

s

RADIO-ELECTRONIC

SERVICE ENGINEER

in your spare time. It will not interfere in
any way with your present duties. Along
with your Training, you will receive my fa-
mous BUSINESS BUILDERS which will
show you how to make some nice profits
while learning.
Prepares You for a Business of Your
Own or Good Radio Job

My training will give you the broad, funda-
mental principles 80 necessary as a back-
ground, no matter which branch of Radio
you wish to specialize in. I make it easy for
you to learn Radio Set Repair and Installa-
tion Work. I teach you how to install and
repair Electronic Equipment. In fact, you'll

Be wise!

in such a

clear, simple way that be a fully qualified RADIO-ELECTRONI-
you understand and re- CIAN. equipped with the skill and knowl-
member. And, you can edge to perform efficiently and to make a

wonderful success of yourself.

Just Out! FREE!

“How to Read Radio Diagrams & Symbols’’

., . . a valuable new book which explains
in simple English how to read and under-
stand any Radio Set Diagram. Provides
the quick key to analyzing any Radio
circuit. Includes translations of all Radio
symbols. Send for this FREE book now,
and along with it T will send you an-
other big FREE book deseribing my
Radio-Electronic training.

CILY +eevenvrenstnstsacassnsesnsasssscassssascescs State Liiivaaiae
Tear off this coupon, mail in' envelope or paste on peany postcard
supeppeynpnpepeyepepsrsr Y UL DL P UL L L L L LY

a a
I SPRAYBERRY ACADEMY OF BADIO [l
B F L. Sprayberry, Pres. ]
I Room 20105 i
N Pueblo, Colorado 1
1 Please rush my FREE coples of “HOW TO MAKE MONEY mw A
B RADIO, ELECTRONICS and TELEVISION,” and “HOW TO READ 0
B RADIO DIAGRAMS and SYMBOLS," [ ]
1 ) | |
| 1
B NADO eerevoscinsisassssssssnasessvesssscosncessse AZY savssceoeasn 1§
] ]
[ ] ||
B AdGresS ceeesccesscascscsscscscnessTececescsescsctccsscscsccsccaass
] | |
] ]
] [ |
i s
lc [\
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vV AND POPULAR ELECTRONICS v

Incorporating
SHORT WAVE CRAFT TELEVISION NEWS
RADIO & TELEVISION

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

E. A. WITTEN, Technical Editor

A. PASCALE, Production Manager

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

¥

IN THE NEXT ISSUE

Betatron—Giant Atom Smasher
Hold-in-Hand Signal Tracer

A Dual Tone-Control System
Four-Tube Bicyclist’s Radio
Bridged-T Filter Circuits

b
Published by Raderaft Publications, Inc.
Publication Office: 29 Worthington Street,
Springfield 8, Mass.
Editorial and Advertising Offices: 25 West
Broadway, Tel. RE2-9690, New York 7, N. Y.
Chicago Advertising Office: Radio-Craft, 308
W. Washington Street, Suite 1413, Chicago 6,
1ll. Tel. Randolph 7363.
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.
San Francisco Advertising Office: 582 Market
St., San Francisco 4, Calif. Ralph W. Harker,
Manager. Tel. Garfield 2481.
New England Office: Bridgewater, Conn.,
W. D. Ward, Manager.
Michigan Advertising Office: 10 Highland
Ave., Highland Park 3, Michigan. Harry R.
Lipson, Manager.
RADIO-CRAFT is published monthly on the
26th of the month preceding that of date.
Subscription rates: United States and pos-
sessions, Mexico, Central and South American
countries, $2.50 a year, $4.00 for two years,
$6.00 for three years. Canada, $3.00 a
vear, $6.00 for.two years, $7.50 for three
years. All other foreign countries, $3.25 a year,
$5.60 for two years, $8.25 for three years.
Special rates for members of the Armed Forces
in U. §, or those addressed by A.P.O. or F.P.O.
mail, $2.00. Entered at the post office at
Springfield as second-class matter under the
Act of March 3, 1879. All communications
about subscriptions should be addressed to:
Circulation Manager, Radio-Craft. 29 Worth-
ington St., Springfield 3, Mass,

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

¥

Foreign Agents

London—Atlas Publishing and Distributing
(.'Jo(.:E Ltd., 18 Bride Lane, Fleet St., London,
E.C. 4.

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

v
Text and illustrations of this magazine are
copyright and must not be reproduced without

permission of the copyright owners.
Copyright, 1945, Radcraft Publications, Inc.
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ON THE COVER

Our cover this month shows one of the tests made
on the big B-29’s electronic computing gunsight.
Part of the remarkable computer mechanism—seen
out of its case for the first time—is supported
on the frame at right. The test now under way is

for accuracy of the sight’s “correction circuits.”’
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"RADAR FOR SLEEP-

WALKERS ? £CHOPHONE IS
SURE TO BE WIDE AWAKE ON
NEW GADGETS FOR USE ON THE
CITIZENS' RADIOPHONE BAND"*

HOGARTH’S WIDE AWAKE

Hogarth's well aware of the future new possibilities for Echophone.
There will be Echophone equipment for use on the citizens' radio
‘ , communications service band. It is certain to be low in price, high in
performance and completely dependable. The present EC-1 covers
from 550 kec. to 30 Mc. on three bands . . . electrical bandspread
on all bands . . . self-contained speaker...115-125 volts AC or DC.

Citizens" radio communications service band, 460-470 Mc., recently proposed by the F.C.C.

ECHOPHONE RADIO CO,,

RADIO-CRAFT for OCTOBER, 1945

Rogaen 0110 wiiaaasice to- SRS B e LS bt

540 NORTH MICHIGAN AVE.,, CHICAGO 113, ILLINOIS
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SPRAGUE TRADI

A FREE Buy-Exchange-Sell

Five times cited for
distinguished war-
time service.

. o +. NOW in “Peace

you can count on Sprague—just as the
nation counted on Sprague in war!

FOR SALE-—38, OlA, 57, 1v, 70, 40, 89,
84, 37, 32 50, 59. 34, 82 and 12A boxed
tubes, 50% off lst. C. Cassel, 321 Sixth
Ave., McKeesport, Pa,

WANTED—Good used communications re-
celver. Sgt. ltobert K. Herman, 13114460,
K-197-61, LR.T.C., Camp Blanding, Fla.

SALE OR TRADE—RCA BP-10 camera
type portable radio needs batteries and
slight repairs. Want meters or test eqpt.

Melvin Kelch, 1625 Natura Rd., Towson
4, Md.
FOR SALE—Jackson sig. gen. and 54

tubes, 5016, 3Q05, 3545, 128K7, H5. IN5,
384, 1T4, ete. Also condensers, resistors,
ete., and Kelnor soldering lIron. $100 for
%\(Y)t. Cpl. H. O’Neill, Box 393, Tonopuh,
ev.

FOR TRADE—Older
microscope low &
emersion with case.
loscope.  E. .

0-486849, 1600 S.
Calif.

Bauseh & TLomb
hlgh power plus oil
Want 3” or 5" oscll-
DeLong, Cant. MC,
Third St., Alhambra,

URGENTLY NEEDED
1H5G, 1A5G new tubes. Will trade 1—
128Q7GT/G and 1-3316QT/G for 1N5G.
For sale—3" electro (vnamic speaker with
output transformer. Clarence Goodall, Jr.,
Greenfield, 11l

IN5G. 1A7G,

FOR SALE—Tudio City sig. gen. #702,
$33; and 50 one of a kind tubes. George
H. Horst, 317 Linden Ave., Glenside. Pa.

FOR SALE—Tubes, adapters,
wire, ete. Write for list,
Electric Co.,

condensers,
Finieh Radlo &
Arkadelphia, Ark.

URGENTLY NEEDED — Rider manuals,
service manuals, test eapt.; m 'ters, parts,
tubes, wire, ete. Joseph Schwartz, 118-02
Liberty Ave., Richmond Hill, N. Y.

FOR SALE—Long lst new tubes, 10%
off O.P.A. ceiling. Reuaves Klectric Serv-
ice, Box 246, Bishopville, S. C.
WILL TRADE—Detrola PeeWee in good
condition for Echophone EC-1 receiver.
t._ Samuel Santoro. 33984035, Co. C.
((;;th Bn. 2nd Regt., I.R.T.C. Camnp Gordon,
a.

FOR SALE—Superior #1130-8
6 wave bands, rf & af
modulator, leakage tester
leads, with two GAT tubes, . E.
Derrickson, 422 Marsh Road. North Hills,
Wilmington 281, Del.

WANTED —Late Servicc mags;
Radio Hand Book and Refrig. Manual
ol. 2; Simon's Radio Service Trade
Kinks. Cash or will swap what you need.
Fred Wittich, Middle Village, N

SELL OR TRADE—Triplett master tube
teater #1210, Want ready wired output
meter. Clarence Willlams, 49 8. Nicholas
Terrace, Apt. 26, New York 27, N

sig. gen.

band switeh,

and shielded
$30. J

Gernsback

FOR SALE—Weston tube checker #676R,
12; Supreme tube and set tester #800,
35 and about 85 pieces non-working
radios, chussls, portables, car radios, etc.
Irving_ Tessler, 6B Brooklyn Ave., Free-
port, L. 1.

WANTED —Tube tester and set tester;

sig. gen. Riders 6 to 11 und tools. Robert
L. Weil, 78 West St., Albany 5, N. Y.

FOR SALE Sunreme #5399 tube and
set tester; also 37 new hard-to-get tubes.
I'rank M. I'ulson, 182 Cottage Park Road,
Winthrop, Mass.

WANTED—Philco #1030 dynamic tester.
Edward Vockeroth, 1746 N, Campbell St.,
Chicago 47, IIl.

SELL OR TRADE-—Good used tubes, 1A7,
6A7, 6A8, 6H6, TB7, TBS, TA4, 24A, .
80, etc., reasonable. Radio Hospital, 789
Bank St., New London, Conn.

FOR SALE — BR-44 resistance-capaclty
bridge $30; #4015 Philco dry battery
tester new $8.50. Kling's Radio Service,
Blairs Mills, I’a.

SELL OR TRADE—V-0O-M, miscellaneous
radio parts and hard-to-get tubes. Want
phono oscillator & 117L7GT tube. Don
Spaan, 1308 Muscatine St., Towa City,
Towa.

FOR SALE—RME 69 communications re-
ceiver with crystal filter and nolse limiter
cireuits, 8” speaker with bhaffle, $90 f.o.b.
1’5:111 l}iose, 3906 PInkney Road, Baltimore
15, Md.

FOR SALE—Shure crystal
tinish #70H; 6ADT7, 6J7. 6F6, 1T4 and
1G6 tubes In original cartons.” Georgo
Blake, Jr., 1212 Ann St., Winfleld, Kans.

mike chrome

SELL OR TRADE—Sun-Kraft ultraviolet
ray lamp. Want radio, washing machine,
camera or what have you? Mitchell Met-
zarek, Bensenville, III.

FOR SALE—Supreme #563 audio oscil-
lator, $49.50. C. C. Baines, 912-914 S,
Sccond St., Louisville 3, Ky.

FOR SALE—Used 8”-10” speakers, power
transformers, transmission Jewell
analyzer, etc, What do you need? S. J.
I%Mn}shak. 13 Fulton Ave., Jersey City 5,

FOR SALE—Kenyon T-659 plate trans-
former, T-166 choke, T-510 choke, B-81
audlo transformers; Tavior T-21 ‘tube
and small parts including variable and
mica condensers, RF chokes, als, ete.
F. Sherwood Martin, Greene, N. Y.

SELL OR TRADE—Phileo ‘R tubo
tester with modernizer and RCA station
allocator_ #171. Cash or good sig. gen-
erator, Paul R. French. 128 TUtah
Baytown, Texas.

Dept. RC-105, SPRAGUE PRODUCTS CO., North Adams, Mass.

Jobbing Distributing Organization for Products of the Sprague Electric Co.

NG

Service for Radio Men

WANTED—Pocket V-O-M and other lato
test capt. Have parts, speakers, trans-
formers, etc., to trade. J, W. Landon,
Box 6425, Pittsburgh, Pa.

URGENTLY NEEDED—Three 1246, 1—
IN5G, —I1H5 tubes.  Bob  Porter,
R.M. 2/¢, % F.P.0., San Francisco, Calif.

FOR SALE—Weston d-¢ voltmeter, #301;
and  Weston _thermno-galvanometer. Want
Philco or G-E record player. F. H, Perau,
Batavia, N. Y.

FOR SALE—Ranger pocket V-0-M. Cash
or exchauge for small mantel Superhet.
jeorge Choutnard, 4599 Papineau Ave.,
Montreal, P.Q., Canada.

FOR SALE—Philco H-R-Z home record-
ing attachment complete and 110v rim
drlve motor 9” turntable and pickup for
record player. Chas. P, Tully, 19 Beom-
ley Ave., Binghamton, N. Y.

WILL TRADE—Slightly used radio parts,
condensers, registors, i-f transformers,
tubes, ete., for level winding bait casting
rod and rcel. Ernest F. Johnson., Route
#1, Jonesboro, Tenn.

FOR SALE—One Airline. and one Silver-
tone battery operated radio set with bat-
terles and tubes. Want tube tester. Glen
E. Cruzan, Osgood, Ind.

FOR SALE—1500 new radio tubes. 175
different types for sale as one lot. Harold's
Radio Shop, 206 Maln St., Huntington
Beach, Calif.

SELL OR TRADE—Hearing aid battery
$1.35 or trade for 35Z3 or 50L6 tube.
William Colburn, 3134 N, Odell Ave.,
Chicago 35, IlL

FOR SALE—Three NR30 tubes used, $4.
Ted Dletenhofer, 1060 (‘ockran Ave., Los
Angeles 35, Calif,

WANTED—Recorder _with or without play
back and sig. gen. Wil sell meters 0-200
& 0-500 microamperes 0-5 0-20 milli-
amperes d-c; one 2%-meter transceiver
and 23-watt mobile amplifler. George
Purnell, Box 641, Sandusky. Ohio.

SALE OR TRADE—Philco auto radio
#AR-10 and late sig. gen. Want table
radios, electric drill and antenna for ‘41
Ford. Felix Laurechls, R.F.D., Box 42,
Brooklyn, Conn.

WANTED—New 6N6-G or 6B5 tubs and
used milliammeter, any range, Cash or will
trade 01A, 24A, 36, 1D8 GT, T0L7GT,
27, 80, etc., tubes. Radio Labs, Inec.,
112 West 33rd St., Erie, Pa.
FOR SALE—30-watt P.A.

system with

two 127 speakers, new Turner mike and
stand and hand mike. 3$75. What tubes
do you need?

Academy Radio Service,
1901 Mott Ave., Far Rockaway, N. Y.

Ao

POS

=

FOR SALE—Battery operated sig. gen.
$15° and radio books. Ralph Hunter, 13 _
North St., Catskill, N. Y.

FOR SALE—New Keok-O-Kut 16” turn-
table. Robert Butterfield, R3. Mt Ver-
non, Wash.

FOR SALE—Gov't surplus a-¢ 0-150 volt-
meters, 3” for panel mounting, $1.50.
Kingsley Radio, Chestertown, Md.

WANTED—New or ‘used 12, 25, 35, 50
and 70 volt tubes. Edward Howell, R.
No. 2, Dillon, 8. C.

SELL OR TRADE—Six to 8 watt am<
plifier and comnplete photo electric set
ﬁoorgo Blake, Jr., 1212 Ann St., Winfleld,
ans.

FOR SALE—Supreme sig. gen. No. 5803
oscilloscope No. 535 and diagnometer No.
585; $200 for lot. DeLuxe Radio Service,
221 N, 14th St., Columbus, Miss.

WANTED—128A7,
tube.
Wisc.

958 and a

47 radie
S, M. Watts, Route 3,

Mauston,

FOR SALE—V-0O-M multitester, d-¢ volts
to 500, ma. to 100, a-c voits to 1000, with
instructions $15. C. K. Sharar, 142" View
St., Oakmont, Pa,

WANTED-—National or other good com=
munication recelver. C. Jansen, 325 H
163 St., New York 5¢, N. Y,

FOR SALE — Hallicrafters §-39 with
slightly used 100 hr. batterles. Carl’'g
Radio Service, Jonesboro, Ga.
WANTED—Riders manuals 1 to 13 ex-
cluding 9. Brown’s Radio & Electrio
Service, Childersburg, Ala.

FOR SALE—51 new tubes and Crosley
1942 table radie. Clyde B. Danfels, Fair-
fleld, Hyde Co., N. Car.

URGENTLY NEEDED—Several 01A, 71A
and 45 tubes. Tom Bassett, 1012 N. Ver-
milion St., Danville, IlI.

SELL OR TRADE—Clough Brengle 0C
sig. gen. ac-de, 6 bands. Want camera,
photo eapt. or what have you. E. Schmitka,

1481 Shakespeare, New York 52, N. Y.
FOR SALE—Rider's 1 to 5 and Utah
Y290E power transformer., $25. R,

Dole, Rutland, Vt.

WANTED—Two inverters 6v d-¢ to 110w
a-c. C. T. Fernald, 24 Alaska St., Rox-
bury 19, Mass.

SELL OR TRADE-—Mimeograph No. 90
with mimeoscope and other eapt. $120 or
will trade for test eqpt. Willlam Raymond,
1 Shady Hill Square, Cambridge 38, Mass.

For three wartime years, the
Sprague Trading Post helped
radic men sell, trade or buy
needed materials. Now, with the
advent of Peace, this free ad-
vertising service will continue
as long as the need exists.

We'll gladly run your ad free
in tke first available issue of one
of the 5 magazines in which theé

YOUR OWN AD RUN FREE!

HARRY KALKER, Sales Manager

Trading Post appears. All we
ask is that it be written clearly
and concisely, that it be con-
fined to radio materials, and that
it fit in with the spirit of this
service,

As always 'we know we can
count on you to use Sprague Con-
densers and Koolohm Resistors—
and to ask for them by name!

SPRAGUE CONDENSERS

KOOLOHM RESISTORS

6

TM. REGISTERED U. S, PATENT OF FICE

Obviously, Sprague cannot assume any responsihility, or guarantee goods,

services, etc., which might be exchanged through the above advertise
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| HUGE POST-WAR MARKET
EOR FM-SETS ENVISIONER

PLANNING I3 HJ

i CRAY USEFOR
“‘ } FLECTRONICS

IR Learn RAI
| \“\\1\E )ELECTRONICS DeFOREST'S

MODERN''A-B-C’’ WAY

Plan your future the way business men do: Watch the
headlines! Pick a field that's “in the news”——onc with many
opportunities for interesting, PROFITABLE EMPLOYMENT
or a good chance for establishing a BUSINESS OF YOUR
OWN with little capital. Pick a field that offers a variety of
interesting opportunities—a ficld with one of America’s most
promising futures . . . . and sce how you may MAKE YOUR
START TOWARD A PLACE IN THIS FIELD BEFORE
JOB COMPETITION BECOMES ACUTE. WRITE FOR
DeFOREST’S BIG, FREE, ILLUSTRATED BOOK—“VIC.
TORY FOR YOU.” Learn how DeForest’s prepares you at
home, in your leisure time—without interfering with the
work you are now doing—then helps you make your start
in the vast BILLION DOLLAR Radio-Electronics field. You
can dlso get full time training in our Chicago Laboratories.

You Get EMPLOYMENT SERVICE

DeForest’'s Employment Serviceoffersyouthe advantage
of long and favorable contacts with some of America’s
foremost Radio-Electronics concerns. ““VICTORY FOR
YOU'' tells you how this Service has helped many to
their start in Radio-Electronics. You’ll see how De-
Forest students and graduates are prepared to win and
to hold good paying jobs—how DeForest students start
businesses of their own, with little, if any, capital.

WELL-ILLUSTRATED
LOOSE-LEAF LESSONS

Propared Under Supervision of Dr. Lee DeForest
DeForest's provides 90 loose-leaf lessons
prepared under the supervision of the
man often referred to as the ‘‘Father
of Radio''—Dr. Lee DeForest, inventor

1k §

1§ You “LEARN-BY-DOING”

'a? ot Home with Practical EQuipment

Enjoy a ‘‘Home Laboratory.”” DeForest's provides 8 BIG
KITS OF RADIO ASSEMBLIES AND PARTS to give
you valuable practical experience at home. Build modern
Radio Receivers and Circuits that operate. Build Electric
Eye Devices, an Aviation Band Receiver, a Public Address
System, a Wireless Microphone and numerous other fas- ]
cinating experiments—in fact, 133 in all, in your spare [ 5 g(f)(;heir:u::t"a"n;rugg'to%':g holder of K‘g:;
time at home. NEW colorful Kit Supplement tells you Or. Lee DoForest PROMPPI‘LY' e lhout aJol [Eat). Jeand
about DeForest’s ‘‘Home Laboratory,’” and how you use Radio the si 5 g, )
e simple A-B-C DeForest’'s

valuable Radio parts and sub-assemblies to- get real way—by Reading by Doing by
practical experience as you learn. Seelng—at Home..m‘l;.til coupon Now !

DeFOREST’S

TRAINING INC., Chicago, IIl.

DeFOREST'S TRAINING, INC,,
2533-41 North Ashland Ave., Dept. RC-B10
Chicago 14, Illinois, U. S. A.

Send me both your big book ‘‘VIC-
TORY FOR YOU' and Kit Supple-
ment, showing how I may make my
start in Radio-Electronics with your
simple A-B-C home training plan. No obligation.

Home Movies Help You
Learn FASTER...EASIER

With DeForest’s, you use a genuine De-
VRY 16 mm. Motion Picture Projector and exciting
training films to help you learn some of Radio’s
fundamentals FASTER . . EASIER.
SEE what happens inside of many cir-
cuits you are working on. SEE
how electrons function. SEE
how RADIO waves are changed
into sound. Get DeForest’s big,
free book! Use it as a key to
show you the way to Radio-
Electronics job opportunities of

‘1_-——_————_

today and tomorrow—the oppor- Name Age
tunities the headlines tell about.
Send for FREEBOOK & | Address
SUPPLEMENT TODAY! ! (. g
0 If under 16, check lere for special 0 1f a veteran of World War II,
information. check here.

for OCTOBER, 1945
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MORE FLEXIBLE « FAR FASTER » MORE ACCURATE -

Three-position lever switching makes this sensational new model =
one of the most flexible and speediest of all tube testers. Its multi- =
purpose test circuit provides for standardized VALUE test; SHORT
AND OPEN element test and TRANSCONDUCTANCE comparison =
test. Large 4" square RED « DOT life-time guaranteed meter. =

® Authoritative tests for
tube value; shorts, open
elements, and transcon-
ductance (mutual con-
ductance) comparison for
matching tubes.

® Flexible lever-switching TR
gives individual control for -
each tube element; pro- R

5
Simplicity of operation provides for the fastest settings ever de- == Udesforroamingelements,  JEREE:
. . . R = multi-purpose tubes, etc. 7
veloped for practical tube testing. Gives individual control of each %% STt ol inte Al LN
tube element. |

control,

® Filament Voltages, 0.75 to
110 volts, through 19 steps.

® Sockets: One only each
kind required socket plus
one spare.

® Distinctive appearance
with 4 meter makes im-
pressive counter tester —
also suitable for portable

Iriplet

ELECTRICAL INSTRUMENT CO. nwursron, onto.

- RADIO-CRAFT for OCTOBER, :
vy B "| < '-1"]] T
= W e | b - _|_.£=i,_ - ,}." :,I

chart 8" x 9" with the simple settings marked in large easy to read
type. Attractively priced. Write for details.
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GET THESE & BIC BOOKS

You men already in Radio know how great the '
demand is for tr.ai.ned, experienced servicemen, oper- Here’s Just a Few of the In- _ w«—r"""""@ ’
ators and technicians. You know how fast the field teresting . Facts you Learn oy b
is growing and how important it is to keep up with with the FREE MANUAL., 4 ; = - _
developments — F.M. Receivers, Electronics and . A - Radi . ; -
Television. You know, too, a fellow cannot learn c $?3;;ﬂgs_ P QIRINCING SEadly
too much about any industry for REAL SUCCESS. 2. Preliminary Inspection of Re-

i 3 ceivers.

Whether you ha've experience or are merely INTER- 3. How o Check Power Supply.

ESTED in radio as an amateur, you must recog- 4. How to ldentify Various Stages

nize the WONDERFUL OPPORTUNITY right of Receiver. - i

within your grasp to cash in on your natural abil- 5. ”,'l?:;mt_g gli(i‘igt;#e D?;‘;_‘;'r;'a"

ities. Make them pay dividends. Get into the EX- 6. How to Test and Measure Volt-

PIRT RADIO SERVICE FIELD. Be an F.M. and ages. A I

TELEVISION specialist—OWN A BUSINESS OF o [P CORET it g [T T

YOUR OWN, if you prefer. Fill out and mail the 8. How to Test Detector, I.F.,

coupon below for -all the details of our plan, R.F., and Mixer Stages.

9. 8om;ialetlfl Reffren:g Tar!{ﬂe Aor ; )
. . . ocal : o

Get the Latest Inside Information—Short QU bles | Y Losating Recetver R s
Cuts—Trade Secrets by — NATIONAL SEHOOLS

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

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

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

ment of experienced instructors working with thousands of

students right in shops, NEW F.M. broadcast 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 National training shows up

orjlott)he quick progress our men make on the

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-

Incomes that seemed fantastic only a

the progress its graduates are mak-
ing all over the world. Read the
fa‘cts_—the actual proof in the
0o0KS we send you FREE.

Method of Home Training. In the course of your W es18]-X-]4] and Be Sure Of Your Success And Secunty After The War
study you fa‘it“ally E‘“ld :’ial‘iOUS types of receivers prove to Don't let your post-war ambitions lag. Don't let YOUR future depend
—a powerful superheterodyne, a signal generator, on others. Build a career for yourself. Never in all history has the return-
1 i ing serviceman, or war worker been confronted with such a great future
a;lngUdéo oscﬂlgtor ?n%hotg‘ler;—You make te}SLtS and YOUfse" Whﬂ' if heGreaches]out ;nd grlasx)ls itr NO\\tI.”IIere isfa new 1\\"(;rl(l opening be}fgdg
Cc uct experiments at show you. Get ready now swhile you are still in uniform-—while you are on youl
Kow- of th?'nys You underst dyouh tthe wky %‘ﬁd YOU can do war job. Then you can soon step into an essential, well paid position or,
) 3 stand what makes e in RADIO! with “little capital, GET INTO BUSINESS FOR YOURSELF. It isn't a
various elements of electronics operate because you mn . bit too soon to start now. Radio men are vitally needed. Fill out and mail

the coupon immediately and examine the NATIONAL SIOr METHOD

actually see them work for you. Not only do you HOME TRAINING COURSE carefully, without obligation.

gain marvelous experience by this method of learn-

ing but you receive valuable equipment you will use > i ‘
on the job in the practice of your profession as an NATI o N AL sc H oo ls T

electronics expert. ]
i p Mail the coupon and learn what LOS ANGELES 37, CALIFORNIA EST.1905 L

this means to you. : bol AT
NITY COUPON FOR QUICK A

TION

(Mail in envelope or paste I
/ li t Ea" Wﬂ”p[p I National Schools, Dept. 10-RC e e
i : et, Los Angeles 37, California. l
SQEx'n;:ln% %g"e:;‘cluslve N(;;tlnnal Shop Method of Home Training. I 4000 South Flgueroa Stre t Los 9 '
Yo: ST Rld?: E?:&ro:{:g. p'l'::?g/citlio*—izsdlcg?y cg:xlnec::m}h?‘: I Mail me FREE the two books mentioned in your ad, including a sample lesson of your course. I
your spare time. You can’t tell until you try. This trial is ABSOLUTELY I understand no salesman will call on me,
FREE. Fill out the coupon immediately while you are thinking about it
mg‘dlrlor;hlt in the mhnll n; on:o. 1 I
a e coupon here for the books that tell you the complete story W L aaer ettt ce it et AGE. ..
of the marvelous new system of training fn Radio. Electronics and 1-913 NAME . ....... Y e =t vt s S 1 ) i ST LR o o) o) 6T, e w e EAELD o o\ AGE. ..
vislon. Learn the facts of this exclusive shop-method of home training. l I
See for yourselfl DECIDE FOR YOURSELF!
This fs the MODERN SYSTEM OF TRAINING: it matches the rapld  H  AppRESS .........civeieiiiiineiiiionneenn, B - o e P gy e - o2 B T T S0 oy o b
progress constantly being made in Radio, Television and Electronics. It is I ADDRESS ..
PIME TESTED, too. National Schools has been training men for more
than a third of a century. It is the very same training that has helped I
thousands to more pay and greater opportunity. (orivw " B0 i .0 5UD SO0 G6 A0 DRI o1 KT SR S SoRtr 0 SO SO STATE .ovecrevoagmagnns

You owe it to yourself—your future—to read the book ‘‘Your Future in Include: Your zone number
BEADRE St ecgics anat T elevislon” —FREE foyou When you send in The o T W S W N W U T NS W W S S WM W U W S S— wal

RADIO-CRAFT for OCTOBER, 1945 9

v T Www americanradioRistonscoma . o e


www.americanradiohistory.com

A two-way radiophone — for lifeboats?

Here’s when a telephone comes in rather
handy . . . when you can “get your party”
and hear “We’ll be there to get you in a
couple of hours!”

With the new RCA compact lifeboat
radio, that’s exactly what happens. A kite,
or a balloon, takes the antenna up 300 feet.

Turn the power-generating cranks and
out goes an SOS—along with a direction-
finder beam so shore stations can figure
your exact location.

But even more amazing, shipwrecked
mariners can talk with the men on their
way to the rescue. They can “pick up” ships,

10

airplanes, and that wonderful place called
“land”—even if it’s 1000 miles away!

Endless research, such as went into de-
veloping this lifeboat radio, goes into all
RCA products.

And when you buy an RCA Victor radio,
or television set or Victrola, you enjoy a
unique pride of ownership in knowing that
you possess one of the finest instruments
of its kind that science has achieved.

Radio Corporation of America, RCA
Building, Radio City,-New York 20. « Lis-
ten to The RCA Show, Sundays, 4:30 P. M.,
E. W.T., over the NBC Network.

RADIO-CRAFT

RADIO CORPORATION of AMERICA

Joseph McDonald and Donald Kolb
(holding balloon) are the Radio-
marine engineers who developed
this lifeboat radio. Here is the bal-
loon that is inflated with helium
and carries the antenna as high as
300 feet into the air.

f,or
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Atomic Energy and Radio

. ... Atomic power which has already revolutionized warfare will change

everything on earth—including radio . .

. . powerful broadcast stations

in brief-cases, “wrist-talkies” and other wonders are on the way . ...

HUGO GERNSBACK

HE coming of the new atomic bomb must be

considered as the starting point of an entirely

new era in man’s history. The changes in our
civilization which atomic power will bring about are so
incredible and breath-taking that they will bewilder
and astonish people for years to come,

The vast and manifold implications of atomic power
will shake our lives and our mode of living as nothing
up to now has ever been able to do. Not even the inven-
tion of gunpowder, the steam engine and electricity,
can be compared to the reign of the coming atomic age.

All our previous concepts of the word “power” must
go into the discard. The reason for this is that atomic
power is so vastly greater than any other form of energy
known heretofore that the mind is not able to grasp the
astronomical figures necessary to describe it. It is as
if we tried to compare the strength of a gnat with the
inherent energy of Niagara Falls.

Scientists for many years have pointed out that if we
could realize the latent energy in a single one-cent copper
piece, we could drive the mightiest battleship across the
seven seas and have energy left to spare. This should
give an inkling of the vast potentialities of atomic
power.

Thirty-five years ago I predicted that some day we
would have “one horsepower in a watch,” meaning there-
by that in the confines of a pocket watch could be stored
the power normally exerted by .one horse. With atomic
power this will be exceeded many thousand-fold. It is
certain that not only a single horsepower, but many
thousand horsepower can be locked in a space as small
as a wrist-watch. Automobiles and other vehicles will
no longer require the big engines and fuel tanks which
we use today. The whole motor will be minuscule, just
as the atomic bomb itself measures only a small fraction
of the size of the usual blockbuster bombs.

Atomic energy built our universe. Our own sun as
well as the myriads of other suns could not function
without atomic energy.

When man first started out, he had-practically no
energy. except his own muscles. Later on, when he knew
how to use fire, he was given a new form of energy which
lightened his work. Much later, fire was used to make

steam, which again helped him in his emancipation from
drudgery. Then came electricity, and the energy of steam
could be converted into electrical current. About the
same time the power of waterfalls could be transformed
into electricity, and by overhead wires the electric cur-
rent could perform important work at a distance. Thus,
the power of Niagara Falls runs trolly cars at Schenec-
tady and other distant cities. Then came the internal
combustion engine, making the automobile possible, and
man again advanced by leaps and bounds. But all this
was child’s play. These forms of energy are as crude
as using mere manpower in building a Boulder Dam.

The unlocking of the atom will change everything
on earth. Future man will have for the first time an
abundance of cheap power which can be used instantly
wherever it is wanted. Instead of burning coal and using
falling water to run our electric motors, a few pounds of
specially prepared material will give us electricity, light
and heat and air-conditioning in our homes—on the spot,
whenever it is needed or wanted. It will no longer be
necessary to subscribe to electric light and power serv-
ice. All this—within a few generations—will be a thing
of the past. You will generate your own power on the
spot, just as you generate power in your automobile
today. The resulting heat and power will cost the mere-
est fraction of present day costs. There will be no smoke,
no quantity of ashes to cart away the next morning,
because your atomic generator will use up its materi-
als and practically no waste will remain—no more than
from your electrical motor today. You will get your heat
and power exactly at the time when and where you need
it. Your atomic generator will be a small compact affair
that can be placed anywhere in the house—even in
the living room if necessary. It will work silently and
there will be no smoke and no smell

Just what substance you will feed into your “atomic
furnace” cannot be revealed now, because it has as yet
not been perfected. The chances are, however, that it
will be a metallic composition. There will be a primer—
the spark-plug of the atomic gemerator. Just as you
need a spark-plug to start your gasoline engine today,
just as you need a detonator to explode T.N.T. today, so
we will need a primer (Continued on page 70)
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Ravio Thicty- Five Dears dAqo

In Gerngback Publications

FROM the October, 1910, issue of Mob- 3 y Automatic Aerial Switch, by H. R. Dar-
ERN ELECTRICS : UGO GERNSBACK ling.
Radiotelephony, by Wm. E. Smith. Founder How to Construct a Non-Inductive Po-
A Variable Slide-Plate Condenser, by T A LG T e 2. e Bh b o008 1908 tentiometer, by William Klaus.
Richard Barker. Elec'trleal Experimenter ......c.ooceve. 1913 Adjustable Slider.
New Electrolytic Detector. e hrties . i< o Muffled Spark Gap.
Egner Holmstrom Transmitter. Radio-Craft ........oeocreevcaneneonss 1929 A New Slider.
Novel Wireless Recorder. ﬁ'?rﬂf‘;ﬁ“zssf:f;&o.;';i"Ar},;;-;é;'2211221333 Construction of a Hot-Wire Ammeter.
Helices, by D. E. McKisson. Simple Detector.

90 Miles With a One-Inch Coil, by Chas.
B! Herrgld, E.E.J

r

Some of the larger librarles in the country still have
coples of Modern Electrics on file for interested readers.

Helix Clip.
Sensitive Detector Stand.
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MATEUR operators are back on
the air! Operation after the en-
forced wartime lay-off was au-
thorized by the Federal Com-

munications Commission at its meeting on
August 22, First to be opened was the
112-115.5 megacycle band, with the expec-
tation that lower and higher {requencies
would soon be declared open to “ham”
aperation.

No permission to operate in bands offer-
ing international contacts was anticipated
in the immediate future at the time the or-
der to resume was issued. Station licenses
which were valid between the dates of
December 7, 1941, and December 15, 1942,
and which have not subsequently been re-
voked are good until the FCC makes new
arrangements for licensing.

ONSTRUCTION of new FM
and ANl broadcasting facilities be-
gins October 7, the FCC revealed
last month. In a statement of policy

issued 60 days before the “thaw-out” the
Commission reported that more than 800
applications are on hand for processing. It
was estimated that more than 1,000 more
would be filed in the 60-day period.

Applications will be granted strictly on
a merit basis, according to Paul A. Porter,
FCC chairman. “FM and television grants
will not be made on a first-come, first-
served basis,” he declared. “We hope that
in most communities there will be enough
channels for all qualified applicants—where
that is not the case, grants will be Made,
after hearing, to those best qualified, not to
those under the wire earliest.”

PILOT'S EYE SEES CLOUDS
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'RADAR BOMBARDIER SEES. TARGETS

o S e e

Radio-Electronics

Items I nterestz'ng

MINIMUM of ten hours
broadcasting daily for FM sta-
tions—instead of the six hours
tentatively proposed by the FCC
in its regulations—was urged last month by
E. I. Godoisky, former president and gen-
eral manager of Radio WLIB, Brooklyn,
in a memorandum submitted to the FCC.
The memorandum also declared that
“ownership, operation or control of both
AM and I'M stations serving the same area
would constitute a concentration of control
inconsistent with democratic objective,” and
suggested that the FCC should issue a
“sense of the Commission statement” to
that effect, meanwhile postponing any regu-
lations on the subject till the 1950 census
would indicate whether the number of FM
sets is likely to exceed or approach the
number of AM receivers in any community.
If such should be the case, Mr. Godofsky
believes that ownership of both an AM and
FM station would constitute dual owner-
ship to an extent exactly equal to the
owitership of two AM stations in the same
community, a practise not now permitted.

This drawing, released
by Philco Radio Corp.
last month, shows
bomber equipped with
radar bombsight fly-
ing above the Nor-
mandy coast 30 min-
utes before invasion
landings. The scene
below is the image on
the cathode-ray tube
screen. The eye of ra-
dar sees a clear pic-
ture of territory be-
neath, invisible to the
men in the plane. It
was due to radar-con-
trolled bombing that
the Normandy coast
defenses were knocked
out entirely before our
men landed.

.
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though this period might depend somewhat

RADIO-CRAFT

ULL-POWER operation of all
broadcast stations was ordered to
resume October 1. FCC order 107,
- which required readjustment of all
United States broadcast transmitters to a
level one decibel below their full output,
has been revoked. Order 107-A, rescinding
the earlier order, stated that “on and after
September 1, 1945, at the option of the
licensee, transmitting operations may be
conducted with full operating power during
daytime hours only, and on and after Octo-
ber 1, 1945, Order No. 107 shall be revoked,
and all licensces shall be required to operate
in accordance with the provisions of Sectjon
3.52 of the Rules and Regulations.”

Order 107, which called for the one-
decibel drop in output, was passed Novem-
ber 6, 1942, with the object of conserving
transmitter tubes and other parts. Since the
War Production Board has advised that no
obstacles now stand in the way of replace-
ments and the parts and tubes will be gen-
erally available, rescinding order 107-A was
issued.

IFT of an FM broadcast station,

. including towers and studio equip-

ment, to the University of Okla-

homa, was announced last month

by the president of that institution, Dr,
C. I. Pontius.

The educational FM transmitter, pre-
sented by W. G. Skelly, owner of Radio
KVOO, Tulsa, Oklahoma, will be installed
in a new radio building to be constructed on
the university campus, bringing the total
value of all broadcasting facilities at the
school to more than $100,000.

This is believed to be the first donation
of an educational FM station to any institu-
tion in the United States.

URAL FM may be detrimentally
affected by FCC regulations re-
quiring directional antennas to ]
"3 avoid invasion of urban areas, de- Y
clared Major Armstrong in testimony be-
fore the Federal Communications Commis-
sion last month,

Such aerials, the Major said, might cut
off as much as 50 percent of a rural sta-
tion’s service area, merely to avoid com-
petition with town or city stations to whom
it would offer no substantial competition,
if the urban stations put out programs with
real listener appeal.

Questions of interference between high-
powered rural stations and metropolitan or
community installations—as well as prob-
lems of adequate rural coverage—could be
solved, Major Armstrong believed, by al-
locating positions on the lower end of the
band to these high-powered country broad-
casters.

In reply to a question as to the length of J
time required to change to the new high
frequencies, he estimated eight months,

on the time taken to develop a new high-
frequency, high-power tube. Meanwhile it
would be necessary to build FM receivers
to cover both bands, he stated.

for OCTOBER,
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Monthly

to the Technicians

Review

OSTWAR buyers of radio receiv-
ers are by no means sure where they
intend to purchase their new sets,
according to a survey released last
month by John Meck Industries. Sixty-four
percent of those queried “Where will you
buy your new radio” said they didn’t kriow,
were undecided. Of those who had made up
their mind, the majority (25 percent of the
total) planned to buy in an established radio
shop. Five percent planned to get their new
receiver in a music or furniture store and
6 percent in department stores.
The survey indicated that there would be
a market of between 250 million and 500
million dollars worth of radio sales. The
opportunity for radiomen to supply the
lion’s share of the undecided 64% of radio
buyers as well as the 25% already secured
to them, was sharply pointed up in a mes-
sage to radio distributors which accom-
panied the survey report,

WO-BAND FM receivers are

not in the public interest, the FCC

informed the Radio Manufacturers

Association last month. “The only
reason that has been advanced for the
manufacture of receivers covering the old
FM band as well as. the new is that by
building such receivers demonstrations of
FM reception to prospective customers will
be possible,” wrote the Commission chair-
man to RMA’s president R. C. Cosgrove.
“This does not appear a valid reason. We
anticipate that very shortly the Commission
will announce its standards for FM broad-
casting in the higher band. As soon as
this is done, FM stations will be required
to take steps to begin operation in the new
band as soon as possible, so that by the time
receivers are available all stations will be
operating in the new band.”

If necessary, the Commission letter hint-
ed it might put an end immediately to FM
transmissions in the old band, to protect
the public from an unnecessary, expense and
to insure that the change to the permanent
FM band should not be delayed.

PPOINTMENT of Justin Mil-

ler to the presidency of the Na-

tional Association of Broadcasters

" was hailed last month as an excel-

lent omen by opponents of “plug-uglies” in

news broadcasts. The St. Louis Post-Dis-

patch, one of the leaders in the national

campaign against middle commercials in

news programs, quotes in its editorial

columns a letter received from Justice
Miller some months ago:

“There is no more reason why a news-
cast should be interrupted for a plug-ugly
than that such ads should be inserted in
the middle of news stories or editorials in
a newspaper; especially when the interrup-
tion—<leliberately or unconsciously, which-
ever it may be—is in nauseating contrast
to the subject under discussion by the
commentator.”

Appointment of a man of such beliefs,
says the Post-Dispatch, implies that station
operators are resolved to remove the abuses
whick have crept into radio.
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RICES of wew radio receivers may
be up 20 to 30 percent, according to
statements made last month by
manufacturers.

Manufacturers were practically unani-
mous in declaring that production of table
models would be stressed at the start, with
possibly a few consoles. FM receivers
would come a little later.

Estimates of price increase range from
“30%,” by Dorman D. Israel, vice-presi-
dent of Emerson, and “one-third higher,”
by Arthur Freed, vice-president of the
Freed Radio Corporation, through “20%”
by Larry F. Hardy, head of the Philco
Corporation’s radio division, to “slightly”
by Joseph B. Elliott of RCA.

An unknown factor which might have a
great effect on prices is the heavy competi-
tion expected in the postwar period. It is
estimated that no less than 50 new receiver
manufacturers will enter the field.

OMPULSORY radar installations
on all ships was urged last month
by Commodore George J. Bar-
endse, retiring skipper of the Nieuw

Amsterdam. As an example of the applica-
tion of radar to navigation, the Comimodore
described a recent wartime arrival at New
York in dense fog, which would normally
have required anchoring and waiting for
clear weather:

“\Ve were traveling in one of the thickest
fogs I have cver expecrienced,” he said. “I
relied strictly on my radar and kept the
Nieuw Amsterdam (a 36,287-gross ton
ship) at full speed. As we approached the
Ambrose Lightship we were exactly on
course. When we rcached the appointed
position for taking on the pilot, there he
was right off the starboard bow.

“The ship continued, picking up the chan-
nel markers, buoys, etc., right on through
the anti-submarine nets and up the Hudson
River. We were off the pier’s head before
the people on the dock were aware of the
ship. It was not luck nor a hit-or-miss
chance, we came in on our radar and knew
exactly where we were every fcot of the
time—and this in a dense fog.”

Savings realized by maintaining schedules
and avoiding accidents would more than
pay for the installation costs and mainten-
ance of ship radar, in the opinion of the
Commodore.

(The use of radar as a navigational aid
is fully described in the article “Electronic
Navigator” on page 10.)

Photo courtesy TIME

Renowned artist Boris Artzybasheff envisions that electronic sniffer, Radar, whose metallic
nose detects enemy planes and ships afar off. Time magazine ordered this picture for its
cover, but Japanese surrender forced it inside and made radar a peace-time instrument.
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Radar—Secret Weapon No.

Its Many Applications Won War for United N ations

ADAR is no longer a (complete)
secret. A flood of information on
the hitherto mysterious war-time
instrument was released on the

eve of Japanese surrender. Many rumors
of near-incredible applications have been
proved facts, and applications undreamed
of by the layman are now openly described.

We learn that stories of “Mickey” or
the “black box” which were supposed to
provide the pilot of a plane with practi-
cally a television view of the country over
which he was flying, were no exaggera-
tions. Rumors of ships being attacked and
sunk at night, in total darkness by means
of radar, without ever being sighted vis-
ually, are confirmed. Radar’s role as the
decisive weapon in the Battles of Britain
and the Atlantic is established.

What was not generally known is that
ground radar installations were also used
as super-efficient acrial navigation aids.
Used in conjunction with VHF telephonic
communication, they guided pilots to in-
tercept enemy bombers without waste mo-
tion in searching for them, steered them
on long runs over enemy territory, and
even signalled the exact moment to drop
their homb loads. Neither was it known
that radar—by mecans of a special elec-
tronic identification device—could dis-
tinguish friendly from hostile aircraft or
ships, a feature without which was abso-
lutely necessary in night attacks.

The underlying principles of radar were
described in Radio-Craft’s April and May
(1945) issues, (Radar Principles, by R. L.
Smith-Rose). These articles detailed the
fundamental type of radar operation, which
has been so improved in some cases as to
be almost unrecognizable from descriptions
of earlier, simpler apparatus. An excel-
lent brief outline of radar principles ap-
peared in the bulletin “Radar,” released by
the British Information Service, under
the head, “How Radar Works,” extracts
from which follow:

Radio waves have many of the properties of
sound 'waves, especially radio waves of the
shorter wave-lengths or higher frequencies, They
travel at the same speed as light—approximately
186,000 miles a second—and can be reflected or
‘‘echoed”” from a great variety of objects—as
Herz demonstrated as long ago as the end of the
last century.

As radio waves travel at a constant speed, the
distance of an object from which a radio echo
is reflected can be determined from the time the
echo takes to return to the peint from which the
original wave was transmitted.

For example, let us assume that we have sent
out a radio wave from a radar station and that
the echo has come back to the receiver in 1/500th
part of a second. We know that radio waves
travel at 186,000 miles a second. Therefore, the
distance out and back from the aircraft must be
186,000—that is 372 miles, If we halve that dis-

500
tance for the single journey, we find that the
aircraft is 186 miles away from that station.

Such short intervals of time are measured by
that well-known instrument, the cathode ray
tube, in which a beam of electrons is made to
sweep across a fluorescent screen in somewhat
the same way as a hand sweeps across the clock
face,

Just as the second hand of a clock completes
its sweep of the face in sixty seconds, the elec-
tron beam can be made to travel across any de-
sired portion of the fluorescent screen in some
predetermined interval of time.

As a simple illustration, let us suppose that
the beam is made to travel across the screen—
leaving a straight horizontal line, of light—in
1/500th of a .second.

This line will represent the time taken for a
radio wave fo travel 186 miles out and back.
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So we can write “0 miles” at the beginning of
the line and “186 miles” at the end. As the
‘waves travel at a constant speed, we can sub-
divide the whole line into a scale of miles.

In sending out our radjo waves we must bhe
careful to keep them in very small bursts or
“pulses’’~—not lasting more than a few millionths
of a second, The reason for this is that, other-
wise, they would “drown” the returning echo.

(If we want to get an ordinsry sound echo
we give a short, sharp cry, so that we can hear
the echo when it comes back. If we keep up a
long yell we shall not be able to hear the echo.
The same principle applies to our radar “shouts’”
or ‘“pulses’.)

The returning radio echo is picked up by high-
ly sensitive receivers and made momentarily to
deflect or dip the electron beam as it sweeps
across the flucrescent screen. This makes a
V-shaped depression or “blip” in the line at a
point representing the time taken for the echo
to return.
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Fig. 1—This radar tube screen shows a "tele-
vision" picture of the surrounding territory.

We have already marked off a scale of miles
above the line of light, so by reading the number
of miles opposite the “blip” we can tell instantly
how far the aircraft is away.

Of course the process is continuous. Many
pulses are being transmitted every second—with
sufficient interval between each to allow the echo
to return from the greatest distance the instru-
ment is designed to measure. The electron beam
is also sweeping up and down the line many times
a gsecond and is being deflected by a constant
succession of returning echoes.

All this happens too rapidly for the human
eye to see anything but a steady, glowing line
of light with a blip in it. If the aircraft is
approaching, the blip will slowly move in the
direction of *“0 miles.” If it is going away it
will move toward *“186 miles.” In this way the
aircraft’s movements can be watched continuously,

In the older types of radar, which used
fixed antennas, special techniques were
necessary to determine the direction and
altitude of approaching aircraft. Modern
“searchlight” equipment uses a rotatable
aerial which is turned to the horizontal
and vertical angle at which strongest sig-
nals are received, thus determining direc-
tion and altitude angle automatically.

Use of “television technique” marked a
great step forward in the versatility of
this new instrument, The use of the very
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high frequency technique for the detection
of low-flying  aircraft had made it prac-
ticable to mount the whole aerial system
(now smaller because of the shorter wave-
length) on a turntable and to concentrate
the energy into a beam rather like a wide-
ly dispersed searchlight. This beam could
sweep the horizon if necessary through
the whole 360 degrees, and by suitable de-
vices on the cathode ray tube line the dis-
play could be made to rotate in synchronism,
If the signal returned from an aircraft
were made to brighten the line instead of
deflecting it, the position of any aircraft
encountered by the beam could be shown in
plan in a bright spot on the circular face
of the tube which could then have a map
of the surrounding terrain superimposed
on it. This technique is known as P.P.I,
(Plan Position Indicators), See Fig. 1.
Moreover, by other almost fantastic de-
velopments, it became possible to project
optically the map, aircraft indications and
handwritten plots all together on a trans-
lucent screen. The dream of many com-
manders is realized in this—the power to
sit in a room at headquarters and see all
the movements of hostile and friendly air-
craft displayed before them on a map,

GROUND-CONTROLLED FIGHTERS

Radar alone made it possible for the
pitifully inadequate RAF to meet the
hordes of German raiders and turn them
back. One of its earlier special applica-
tions was the so-called GCI (ground-con-
trolled interception). A controller at a
fixed installation watched movements of
friend and foe on the screen of a Plan
Position Indicator, sending special instruc-
tions called “vectors” to the plane under
his control. A VHF communications Sys-
tem which employed a shorter wave-length
than any before used was an important
feature in GCL

The ground controller was able to note
the relative positions of the enemy plane
or planes and that of the planes under
his control. By means of the “vector” di-
rections, his planes could then be maneu-
vered directly toward the enemy. The
pilots, informed when and where to ex-
pect the enemy, had a great advantage over
him—so great an advantage that the small
RAF was able not only to turn back vast-
ly superior forces of raiders but to shoot
down what to the Germans seemed to be
altogether disproportionate numbers of
them,

Two months of uniformly high losses
discouraged the Nazi day raiders and they
turned to night bombing. Hitherto the GCI
had simply brought the defending planes

into the path of the oncoming raiders, then
left them to the exercise of their own vision

and judgment. In night fighting, the con-
troller would pick out a particular Nazi
plane as target and bring his controlled
craft up to the point where the pilot could
just see the enemy as a dark mass ahead.

The British fighter could wusually then |

finish off his adversary before being him-
self sighted.

A still later development was the smaller
Al, or Aircraft Interceptor, a short-range
radar which is carried in the plane. Tﬁe
fighter receives ‘“vectors” from his ground-
control station till within AI range of the
enemy, and is then directed to “flash his in-

(Continued on page 50) _ -
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A—Radar crew at work. One calls off
the target's altitude while the other
gives its range. The third man plots
direction. B—A precision radar indi-
cator in use. C—Radar repeater, to re-
produce information from the main set.
D—A mobile "early warning" mobile
radar, photographed to show the di-
rectional aerial.

e e e T ot

E—Clear picture of a mobile radar.

This set-up was able to pick up Nazi

aircraft invisible through overcast, to

be picked off by guns just outside the

picture. Center—Typical pattern of
a radar Cathode-ray screen.

Picture credits—A, D, and E—Signal

Corps photos of Western Electric

radar apparatus. B, C, and Center—
Raytheon Manufacturing Co.
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ELECTRONIC NAVIGATOR

More important to the safety and speed of navigation than
any other single invention is this new application of radar

IRST of the many peace-time appli-

cations of radar is an ‘“electronic

navigator” which can detect thrqqgh

darkness, fog and storm the position
of any above-water obstacles, lighthouses,
shorelines or other ships. The instrument,
which works along the lines of the Plan
Position Indicator described elsewhere in
this issue, 1s so sensitive that it can detect
metal objects as small as ordinary buoys.
A ship, mstead of lyving outside a harbor
for days, waiting for fog to lift, can navi-
gate up the channel by the buoys on each
side, meanwhile “seeing” any other craft in
the same area.

Dr. W. R. G. Baker, General Electric
vice president in charge of electronics, who
had much to do with the development of
television in its present form, predicts that
the new device will revolutionize “thick
weather” navigation, providing the mariner
with an instrument to plot a safe course,
even though his normal visibility is strong-
Iy limited by natural conditions.

A working demounstration of the appar-
atus, held recently in Long Island Sound,
showed how, in the dead of night, it
is possible for a ship to operate safely and
accurately thirough any kind of thickened
overcast conditiut, with the radar mecha-
nism giving the ship's navigator a bird's-eye
view of the surrounding waters, his own
ship being always in the center of the field.

During the demonstration in the waters
off Long Island, such objects as other ships,
channel markers, lighthouses and land
masses were shown in their relative posi-
tions, and both distance and bearing were
automatically plotted on the face of the
viewing screen. The distance of objects
from the ship was shown in true propor-
tion, being measured hy a series of con-
centric “marker rings” electronically super-
imposed on the picture screen. According
to General Electric engincers, the measure-
ment of distance so given is accurate to the
point of one percent

Basis of the *“‘electronic navigator,” is a
rotating antenna, located on the top deck of
the ship and analogous to a searchlight, in
that it sends out beams to locate obstacles
in the ship’s path. The- difference, however,
is that beams from the radar antenna,
which are actually powerful radio micro-
waves, are capable of penetrating fog or
any other atmospheric conditions without
hindrance. They are sent out as “pulses” or
surges of extremely short duration and at
a very rapid rate.

As the radar waves locate an obstacle
in the surrounding waters they bounce off
and are scattered, no matter of what ma-
terial the object is. Some of these echoes—
or scattered waves—will return to the ro-
tating antenna, which also acts as the re-
ceiving antenna during the time intervals
between the outgoing pulses. After being
amplified, these echoes are made to appear
as bright spots on the face of a cathode
rayv tube, which is somewhat similar to a
television screen tube. The image thus
formed gives the operator a “radar picture”
of the obstacle, and the marker rings tell
him how far away it is.

By controlling internal circuits, the oper-
ator may change the scale of the field to
cover either a 2-, 6-, or 30-mile radius.
Thus, when a ship is sailing in the open sea,
the operator will use the 30-mile range
until an object approaches to within 6 miles.
Then, by turning a knob on his radar set,
he is immediately presented with a larger
scale chart, the outer radius of which is
6 miles. For very close work another turn
of the knob provides a 2-mile radius chart
on which objects may be observed down to
about 200 yards,

Radar waves sent out from the ship’s
antenna travel with the speed of light—
186,000 miles per second—and therefore re-
quire only about a millionth of a second to

make a round trip to an object 200 yards
away. Since the measure of distance to an
obstacle is given with extreme accuracy
by the marker circles, the system must be
able to measure time down to one hundred-
millionth of a second.

In 1943, more than four million gross
tons of cargo space were lost on the
Great Lakes alone as the result of fog. Out
of this, two million tons were lost through
serious and hitherto unavoidable accidents
such as collisions and groundings. The
mmajor part of lost cargo space was caused
by fog delays. In 1943, as many as 100
boats at a time were fog-bound at the Soo
Locks. Adverse conditions such as these
sometimes delayed vessels as much as 30
hours at a time.

The new electronic device will permit the
lale navigator to maneuver and direct his
ship with utmost safety—in the thickest
weather, in the heaviest storm and static,
in darkness—or in any combination of all
these. Under any adverse weather condi-
tion, it will enable the navigator to locate
ships, buoys, icebergs, derelicts, and shore
lines. It will help him locate river mouths,
break-waters, docks and bridges. During
storm and blizzard, it will enable him to
hug a lee shore and proceed safely, even
at times when the time-honored method of
echoing the sound of ship’s whistle against
shore becomes ineffective. The cramped
quarters, short runs, and—on the Great
Lakes—{requent fogs or storms, make the
electronic navigator even more valuable for
inland navigation than for deep-water ship-
ping.

Despite the complexity of circuits within
the radar system, which such accurate tim-
ing makes necessary, demonstrators de-
clared that sets are as easy to operate as a,
large home radio receiver. A few minutes’
instruction will enable an operator to grasp
the fundamentals of operation, and in a
few hours of practice he can learn safe
recognition of various types of objects, as
well as their bearing with respect to the
course and position of his own ship.

Left—Using the Electronic Navigator in a demonstration aboard the
"American Mariner." Right—Map of the area on the screen of the
cathode-ray tube, as it appears to the pilot.
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Fourteen transmitters in planes
30,000 feet up can cover the United
and television
programs from metropolitan nets

States with FM

REVOLUTIONARY new plan
which—if found practical—will
cut the number of steps for a
trans-continental television relay
from 100 steps to eight, was revealed re-
cently by Westinghouse. The same plan
would increase the coverage of a television
or FM station from a 50-mile radius to
more than 200 miles. The proposed new
system, originated by C. E. Nobles, 27-

RATOVISION
RANGE

Above — The
United States
covered by 14
airplane stations.
Left — Detail of
one plane's
broadcast service
territory, center-
ing on Pittsburgh.
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useable signal Eﬁ»CZ.MLE;,&-(--WASNN;.TO,'{‘.‘ pa The eight planes 1n
; the Stratovision relay sys-

throughout a 422-
mile wide receiving
area covered by a
plane-borne transmitter 30,000 feet ifi the
sky, would require only one-fiftieth as
much power as 1s needed by a 50 kilowatt
transmitter on the ground covering an
area only 100 miles in diameter.

The Stratovision system would employ

tem would fly over New York,
Pittsburgh, Chicago, Kansas
City, Curtis (Nebraska), Leadville (Colo-
rado), Salt Lake City and Los Angeles,

year - old engineer
from Texas calls
aviation in to help
electronics, and has
been given the name
of Stratovision.
The Stratovision

STRATOVIS

system simply puts

the antenna and transmitter in an airplane
flying in lazy circles 30,000 feet above the
earth, out of sight of human eyes. The
short waves sent out from this airborne
antenna would blanket the earth’s surface
like a great inverted ice cream cone; cover-
ing an area 422 miles across or equal to

about the combined area of New York,
Pennsylvania and New Jersey.
Recéption of Stratovision broadcasts

would be practically free from interference
and distortion, caused normally by reflected
ground waves and the numerous amplifica-
tions or relaying stages required by any
previously proposed system to carry tele-
vision and FM broadcasts over a compar-
‘able area.

As the height of a television or FM an-
tenna is increased, the amount of power
required to deliver a usable signal to a
receiver is sharply reduced. To provide a

RADIO-CRAFT for
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a low-powered ground transmitter to send
television and FM broadcasts to a specially-
designed high-altitude plane circling slowly
overhead. The plane would be equipped
with receivers and transmitters for re-
broadcasting these programs to the earth.
As now conceived, the plan would em-
ploy four television -and five FM trans-
tnitters on cach plane.

A coast-to-coast network for relaying
television and FM programs from plane
to plane between New York and Holly-
wood would simply require
eight such stratosphere planes above strate-
gic areas spanning the continent. To pro-
vide comparable service by ground instal-
lation, it is estimated, would require ap-
proximately 100 costly relay towers and
hundreds of transmitters; or a coast-to-
coast coaxial cable network which would
cost at least $100,000,000.

1945
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stationing

linking logical talent centers in New York
and Hollywood. By adding six more planes
over Durhiam (North Carolina), Atlanta,
Memphis, Dallas, Sacramento and Port-
would be possible
to provide Strato-
vision coverage for
519% of the nation’s
area and 78% of its
population.
be originated in conventional ground studios
connected with plane transmitters by a
special beamed-type ultra-shortwave radio
link, much like those used in radar.
Similarly beamed planc-to-plane connec-
tions would be employed to form the nation-
The advantage of mounting several
transmitters in the same plane is great-
er choice of programs and economy of
operation, since each transmitter would
function as a separate station.
Contributing to economy of the system
vision or FM antenna is increased, the
amount of power required to deliver a
useable signal throughout its line-of-sight
area is sharply reduced. One kilowatt of
power will be sufficient to provide a use-
ful signal throughout the 422-mile range

land (Oregon), it
ON
Programs would
wide high-altitude relay network.
is the fact that as the height of a tele-
(Continted on page 49)
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B-29 ELECTRONIC
GUN CONTROL TESTS

HE “static accuracy” test is one of
many the B-29 electronic gunfire
control system computer must pass
before it is accepted for use by the
Army Air Forces. In practice it is usual to
separate the various component functions
that enter into the total correction turned

el

Electronically-controlled turret of a B-29.

Gunner manipulating the sight. lts adjustments are translated as voltages to the computer.

I8

By T. E. HOLLAND*

out by the computer so that each one may
be tested independently of the others. In
the final tests every effort is made to simu-
late actual operating conditions with a
specified attack problem,

One may easily visualize what is meant
by static correction by assuming that the
bomber and target are at rest on the
ground and subjected to a high velocity
wind. Now if the sighting station js sighted
at the target, the azimuth and elevation in-
put follow-up systems in the computer will
“align” themselves with the sight. If the
guns were fired at this point, the bullets
would muss the target, however, because of
the parallax between the sighting station
and gun turret, the deflection of the bullets
by the- wind, and the drop of the bullets
due to gravity. Thus it is evident that even
for a problem involving no lead correction,
the computer must introduce “static” cor-
rections which vary with azimuth and ele-
vation sight position as well as with wind-
age and range.

In the complete fire control system
aboard the plane, the navigator sets indi-
cate air speed, temperature, and altitude
mto the “Altitude and Air Speed Handset
Unit.” It is evident that the air speed and
air density affect the amount of windage
correction the computer must turn out. Air
density, however, is a function of altitude

a dee 7 e T
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and temperature so that the three quantities
mentioned above furnish sufficient data for
the computer to calculate windage correc-
tion. The “handset unit” combines the vari-
ous inputs, operating a potentiometer fol-
low-up system, thus introducing the wind-
age input signal to the ballistic unit in the
computer. This unit is simulated electrically
in the test panel by calibrating the output
of a potentiometer so that a definite voltage
corresponds to a certain combination of
settings on the “handset unit.” The output
of the potentiometer is, of course, fed into
the ballistic unit of the computer.

The position of the sight and the range
of the target both influence the amount of
ballistic and parallax corrections. In the
complete fire control systen, selsyns mount-
ed on the sight send signals (corresponding
to the azimuth and elevation angle of the
sight) to the selsyn follow-up system in
the computer. This data is fed into both
the parallax and ballistic correction units.
Range information is obtained from a range
potentiometer on the sight which is geared
to the range knob. The gunner rotates the
range knob to hracket the target wing
tips with a movable circle of dots. The
range potentiometer operates a potentiom-
eter follow-up system in the computer
which transmits the range data to the
parallax and Dballistic correction units. In
the test panel, two selsyns are calibrated
to give signals corresponding to the signals
obtained from the azimuth and elevation
selsyns on a sight. Similarly, a potentiom-
eter is arranged in the panel and calibrated
to give signals corresponding to the signals
irom the range potentiometer on the sight
for various ranges.

All of the above inputs are mtroduced
into the coriputer which solves the problem
mechanically and reconverts the correction
into electrical signals in azimuth and eleva-
tion. These signals then position the gun
turret to the point where the bullets would
hit the target if the guns were fired,

In practice the computers are tested at

- several points in azimuth, elevation, and

ranges for specified settings of the altitude
and air speed handset units. The static cor-
rections turned out by the computer are
read on the azimuth and elevation correc-
tion dials and are compared with the cal-
culated theoretical values,

“Aeronautics & Marine Eng. Div., General Elec-
tric Company, Schenectady, N. Y.

RADIOPHOTO IN COLOR

FIRST transmission of a radiophoto in

full color was announced last month by a
Chicago newspaper. The photo was sent
through Army Signal Corps channels from

Germany. Details of the method for making

and transmitting color photographs by
radio were also perfected by the Signal

Corps. The transmission was made by send-

ing three separate pictures, one for each of
the “color plates” used in printing. Colors
transmitted were not the primary light
colors red, green and blue used in g

television, but the “primaries” of the color

printer, red, yellow and blue, u " "‘F ~
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HOW RADAR OPERATES

Resumé of All Technical Information Released to Date

lowing major parts or components:
1-—A modulator; 2—A radio-frequency oscillator;
3—An antenna with suitable scanning mechanism;
4—A receiver; and 5—An indicator.

While the physical form of each of these components may
vary widely from one kind of radar set to another, each
radar must have this complement of parts in order to func-
tion.

1—The modulator is a device for taking power from the
primary power source (which may be the commercial power
line, a special engine or motor-driven generator, or storage
batteries) and formmg suitable voltage pulses to drive the
R.F. oscillator in its bursts of radio frequency oscillations.
In other words, it is the modulator which turns on the radio
frequency oscillator to oscillate violently for a millionth of
a second or so, turns it off sharply and keeps it in repose
until time for the next burst.

2—The radio-frequency oscillator is a vacuum-tube of suit-
able design, or a group of such tubes, which will oscillate at
the desired radio frequency and give the desired bursts of
radio frequency power when connected to the modulator.
The development of suitable oscillator tubes has been one
of the major achievements of the radar art. It is a relatively
simple job to produce a radio frequency oscillator which will
give oscillations of any desired frequency provided one is
satisfied with a power of only a few thousandths of a watt.
In the receiving part of a radar circuit this amount of power
is adequate. A practical radar transmitter, however, must
generate during its momentary bursts of oscillation a power
which -may run into hundreds of kilowatts. Since the oscil-
lator is turned on a small fraction of the time, the average
power is usually hundreds of times less than the peak power,
but even the average power may run up to the order of one
kilowatt. Thus, practical radar equipment requires extreme-

P RACTICALLY every radar set is made up of the fol-

ly high frequency oscillators running at powers thousands
of times greater than was thought possible a few years ago.

3—The problem of antenna design is also one of the ma-
jor problems in radar, incomprehensible as 1his may seem
to the operator of a home radio receiver, who finds a few
yards of wire strung up on his roof adequate for his pur-
pose. A suitable radar antenna must have the following
characteristics:

a. It must be directional; that is, it must concentrate
the radio energy into a definitely defined beam, since this
is the method by which the direction to the objects detect-
ed is determined;

b. It must be highly efficient. All of the generated power
must go into the beam and none must leak off into “side
lobes” in other directipns, since such side lobes may often
be fatally confusing; and,

¢. The radar antenna must be capable of being directed
or scanned from one point in space to another, and on
shipboard and in aircraft it must frequently be stabilized
to take out the motions of the ship or airplane itself.

An antenna may be made directional either by building
it up of an array of small antennas or dipoles, suitably
spaced and phased to concentrate the energy in one direc-
tion, or it may be built on the searchlight principle of spray-
ing the energy into a large parabolic “mirror,” which focuses
the energy into a beam. In either case, the larger the antenna,
the sharper the beam for any given wave-length. Sometimes
antennas may be longer in one direction than the other, giving
a beam which is sharper in the first direction and thus fan
shaped.

The scanning of the portion of space which the radar set
is intended to cover must usually be done by mechanical
movement of the antenna structure itself. This means that

(Continued on page 30)

e 07 E ' | TRANSMITTING]
iﬁ?gg;k | ANTENNA |
\ .

.\ ) - —_Jin L. — '!
TRANSMITTER | . : /
—— | ELEVATION
RANGE } . e |
oschLoscoPE} OSCILLOSCGPE | =
.
FILAMENT TRANSFORMER] . J/ i
- T e 1 =S e S e :—-:Tt: =1
\' 74 \X/ \i 1. | l
2 Y / N
S == g - s e
e e e R W A T T, e W\ ' SR
2 — T NN /N

S N i = \i \ / ! /

L+ N /‘t' ¢ )A < ‘ Z z/ \\J
- ’ : ; o 7[1[ oy AZIMUTH \ = ; - x T— (,_._.__. G 00 W
| e e~ =105 GILLOSGOPE TELEVATION | 1
B REGEIVER ’ o B o RECEWVER ol
i AECNC U, JUNCTION BOX i AR

for OCTOBER, 1945

A fyplcal mobile radar msfallahom Func'hons of the more |mporianf paﬁs are indicated.

ik

A3 Py lELEVATION b '
T —{ANTENNA



www.americanradiohistory.com

A COM

10-TEST PA}

JATIO

By CHARLES H. McELROY*

ACH one of the units used on this

test panel can be assembled and

operated mdividually. The complete

panel can be built a little at a time,
and at such times as it may be convenient
to the pocket-book.

This group of ten circuits are all fed into
one master control or selector switch and
arranged in the order which I believe to be
the most convenient. The whole arrange-
ment is built around a Weston Model 301,
0-1 milliammeter, which uses resistors of
1000 olims per volt.

Three D.P.D.T. toggle switches are con-
nected i the meter circuit. The one closest
to the meter is used as a meter reversing
switch. The two others are used to select
the A.C. or D.C. positions. An instrument
rectifier of the full wave type is used for
rectification purposes. The blades of the
D.P.D.T. switch {furthest from the meter
are fed from the blades on the first and
second decks of the master selector switch.
Whether the top or bottom deck is used as
the first deck is a matter of preference.

THE. INDIVIDUAL UNITS

The first unit is a voltmeter circuit and
will measure D.C. voltage directly and A.C.
voltage through the use of an instrument
rectifier. The ranges are 10/100/200/300/-
400/500/750 and 1000 volts. If these volt-
age ranges do not meet your approval, it is
a simple matter to change them to suit your
needs by using multiplier resistors of 1000
ohms per volt, multiplied by the full scale
value desired. To operate the circuit, turn
the master selector switch to the No. 1 posi-
tion, set the A.C.-D.C. switches in the de-
sired position, and insert a pair of test
leads into the tip jacks for that purpose.
Set the voltmeter range switch to a range
that is fairly high (about 500 volts). If
the pointer of the meter moves the wrong
way, move the meter reversing switch to
the opposite position, or reverse the test
prods at the source of voltage. Then adjust
the range switch in order to bring the
pointer to approximately 34 or 34 full-scale.

The second unit is a milliammeter circuit.
It will measure D.C. directly and A.C.
through the use of an instrument rectifier.
The ranges are as follows: 10/100/200/-
300/400/500/750 and 1000 milliamperes. It
will be noticed that the milliampere ranges

*Department of Water and Power, Los Angeles,
California.
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are identical in value to the voltmeter
ranges, and the operation of the circuit is
almost the same. The master selector
switch is turned to the No. 2 position.

The third unit is an ohmmeter circuit of
two ranges. The circuit was found in
“"Modern Radio Servicing” by Alfred A.
Ghirardi. The first range is from 0 to 245
ohims. The second is from 0 to 100,000
ohms. To operate the ohmmeter circuit, set
the master selector switch in the No. 3
position. To usc the low range close the
S.P.S.T. switch in the battery circuit, and
place the high-low switch in the low posi-
tion. Adjust the meter for full scale reading
by regulating the variable resistance.

The meter can easily be calibrated with
a number of resistors of known value. A
graph can be made of the low-range ohms
scale, or it can be marked directly on the
meter dial. Be sure to open the S.P.S.T.
switch in the battery circuit when through
with the low range. To use the high range,
plug the test leads into the pin jacks num-
bered 2 and 3. Close the S.P.S.T. switch
n the battery circuit and place the high-low
switch in the high position. Adjust the
meter for full-scale reading by shorting the
leads and regulating the variable resistance.
The test leads can now be placed across a
resistor and the value of the resistance read
directly on the high-range scale. When a
3-volt battery is used in the circuit the 2500
ohms point should be located exactly in the
center of the dial. ’

DECADE RESISTANCE BOX

The fourth unit is a decade resistance »

circuit which can be made in several de-
cades if desired. It is easy to build, and
very casy to repair if resistors become dam-
aged due to an excessive current flow. Only
resistors of the insulated and semi-precision
type should be used. The unit illustrated
has a range in 100-ohm steps, from 100
ohms to 999,900 ohms, with a normal capac-
ity of one watt per decade continuous, or
five watts per decade in momentary over-
loads. To operate the decade resistance cir-
cuit, set the master selector switch in No. 4
position. Plug one end of a pair of test
leads into the pin jacks, attach the other
end to the circuit in which the required
resistance is to be connected and operate the
various range switches.

The fifth unit is a decade. capacitance
circuit, and operates in the same manner as

Charles H. McElroy was born in
Liverpool, England, in 1904. Soon
after- moved to Winnipeg, Canada,
where he received his entire educa-
tion. Came to Iwos Angeles in 1923.

From 1923 to 1927 was associated
with Westinghouse. For the next ten
vears with the Los Angeles Gas and
Electric Corporation, first as elec-
trical mechanic, then in maintenance
work on distribution system protec-
tive networks and as operator of
power distribution stations.

Continued with the Los Angeles
Department " of Water and Power
when it took over the electric hold-
ings of the Gas and Electric Corp., 'W
first as power distribution station
operator, then in the Testing Labora-
tories, his present position.

RADIO has been his chief interest
since 1916. Carries on service work
in a semi-professional capacity,
though his main interest is in the
design and construction of test
equipment.

the decade resistance circuit. Condensers
within 5 percent of their rated value should
be used for this circuit. The range is from
001 mf. to 9.999 mf. A S,P.S.T. toggle
switch and a 1000-ohm resistor is used for
the purpose of dis¢harging the condensers
after use on a high voltage D.C. circuit.
Set the master selector switch in the No.
5 position, plug the test leads into the pin
jacks and connect the other end of the leads
across the circuit under test.

The sixth unit is an output meter circuit
using comparative values (not calibrated
in decibel units). It will measure the low
voltages that are impressed across the sec-
ondary of an output transformer in some
one of the.low ranges. The readings are
really A.C. voltage component readings with
values of 1/2/3/4/5/10/25/50/100 and 200
volts, providing the source of voltage under
test is connected to the pin jacks marked

(Continued on page 40)
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decade boxes for resistance and capacity, an output meter, leakage
and a capacity analyzer are contained in this unit.
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MICRO

WAVES

PART IlI—Antennas and Radiators

By MAJOR EUGENE E. SKINNER*

ICROWAVE systems pose rela-

tively sumple antenna problerns.

They can use practically any type

of antenna that has been devel-
oped for any other system, bt in a much
less weighty and cumbersome form. Apply-
ing the same principles, bhut due to the ex:
treme shortness of wave length, a micro-
wave system can use a few feet of cable and
a few iches of metal rod to do what, for a
long-wave system, would require a tre
mendous array, possibly covering several
acres. In addition to the previous types of
antennas, two additional types  designed
especially for microwave applications may
be used. One is the horn, which looks much
like a funnel. The stem is a hollow wave-
guide, and the bowl flares gradually from
this into an opcning that is scveral wave-
fengths across.

Construction problems in an antenna like
this require a greater knowledge of sheet-
nietal worle than of anvthing else. If a
highly directional beam is to be broadcast
or received using the horn type antenna,
an cxponential horn may be used, but
for most purposes, a simple type similar
to that shown in Iig. 1 is satisfactory. In
this type, the directivity can be controlled
by wvarying the flare angle. Using this
method, the beam is wide at 0° (straight
cylinder with no flare), narrows consider-
ably at 20°, and becomes sufticiently nar-
row for most purposes at 60°. At 90°,
however, the pattern is very wide and
somewhat erratic. For the ham, it is sug-
gested that an adjustable horn like that
of IFig. 2 would bhe simple to construct.
Oue fixed at 60° would be yet simpler, and
probably would be very satisfactory, since
beams or radar-type sharpness are not
required.

Fig. 1—Radiation angles for horns of different
{flare angles, all other factors being equal.

Probably the most used form of micro-
wave antenna for present-day applications
is a short dipole, together with a parabolic
reflector of metal, which looks like a large
wash-bowl, but which is very accurately
designed. The more accurate the reflector,
the more efficient the antenna, but an ama-
teur with knowledge of sheetmetal work
and simple mathematics involving para-

Hq. AAF, Office Asst. Chief of Air Staff,
Training Aids Division.
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holas can casily construct a fairly accurate
and very simple refllector. The antenna is
placed at the focal point of the reflector,
and were it of infinitely small size, a sharp
heamn depending on the size of the reflector
could he formed. llowever, the dipole daes
have a definite Iength, depending upon the
frequency used. Since this length becomes
shorter as the wave length is decreased, the
beant becomes sharper until only a few
degrees wide,

Actually an application of this sort shows
the similarity of microwaves to light very

Fig. 2, top—Adjustable
horn, permitting a
change of beam angle.
Bottom—A conical horn,

ADIVITABLE SIDES

well, for if the reflector were a mirror, and
the antenna were a source of light, the
light would be beamed in the same manner
as the microwaves. A scaled-beam auto-
mobile headlight is a good example of this.

This type of antenna is practically usable
only at microwave frequencies due to the
physical dimensions involved. Using a
focusing type of antenna makes it unnec-
essary to have an cxcess of power to allow
for waste, since most of the power is con-
densed into the beam. Of course, an an-
tenna sends energy away from the reflec-
tor as well as into it, causing a waste of
energy by scattering. This is usually elim-
inated by placing a semi-cylindrical cup
in the position shown in Fig. 3, which
forces all the energy into the reflector for
forming into the beam,

A focusing effect similar to that given
by the solid metal parabolic reflector, but
not as cfficient, is possible by placing para-
sitic wires in position to form a parabolic
curve, and a great variety of shapes and
patterns are possible by various arrange-
ments of reflectors, directors, and corner
reflectors. These are much too numerous
to discuss individually.

At microwave frequencies, coaxial con-
ductors are not satisfactory for transmis-
sion of energy from one spot to another
except for very short distances, therefore
another type of conductor is used. This is.
the waveguide, which is made in a wide
variety of forms.

Major Eugene E. Skinner was born
on a farm near Kaufman, Texas, in
1919. He constructed the first televi-
sion transmitter and receiver in the
American Southwest while doing
post-graduate work at Dallas Tech-

nical High School. After a course at
the American Television Institute in
Chicago, he entered the University
of Texas, from which he graduated
as Bachelor of Science in Electrical
Engineering in 1941. He is now on
leave to the armed services from the
Commonwealth Edison Co. of Chi-
cago.

Major Skinner was one of the first
Radar officers in the Army Air
Forces, having been assigned to the
RAF and RCAF when the United
States entered the war. He graduated
from the RAF radar school at Prest-
wick, Scotland, in 1942, and later
from the Army Air Force School at
Boca Raton Field, Florida. He has
engaged in development, mainte-
nance, operation, installation, in-
struction and staff work with the
AAF, and is now assigned to Head-
quarters, Army Air Forces, Special
Projects Branch.

If a radio wave is projected from the
carth into the atmosphere, it strikes the
ionisphere and is reflected hack to earth,
where it is reflected again to the ionosphere.
This reflection between these two layers
continues until the wave is dissipated, which
might occur in only one reflection, or sey-
cral. Similarly, by placing two metal plates
close together with an antenna between
them this radiation will be reflected between
them several times at ‘angles depending upon
their distance apart, until it is reflected out
at the edges of the plates. If the two plates
are placed with another pair of plates, so
that they form a square or rectangular
pipe, and one end sealed, with the antenna
mounted on it in the proper position, all the
energy is confined within the pipe, and
may escape only out the one open end.
This waveguide may be square, rectangular,
circular, or even eliptical in cross section.
Generally speaking the opening must be
equal to or greater than the wave length
in order to permit the guiding of waves,
making it extremely impractical for use
with longer wave lengths. With this as a
rough guide, it is readily seen that there isa
maximum wave length for any given wave-
guide, and for greater wave lengths the
guide acts as a high-pass filter. However,
any wave length shorter than this critical
value will pass through very readily. More
exact formulas may be found in any good
text on microwaves, together with elaborate
discussions of the electrostatic and elec-
tromagnetic fields within the guides. Dis-
cussions of this type are very lengthy and

(Continued on page 64)
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TUBE REPLACEMENTS

PART IV — Replacements with small characteristic differences

REVIOUS parts of this article have

discussed: (1) replacement with a

tube requiring no change (2) change

involving filament power (3) change
involving socket connection. In general these
changes make available a tube which is
very similar to the defective tube originally
in use and no further change is necessary
to accommodate it.

In some cases, the tube may have a rela-
tively great difference in some characteristic
and may require further circuit changes.
The set owner may also require the opti-
mum in performance and may request what-
ever change is necessary to bring the set up
to its former efficiency. The following sug-
gestions will aid the serviceman in such
cases.

PLATE CUTOFF

Distortion may occur on loud signals
when the new tube has a sharper cutoff. It
it is one of a series of tubes originally of
remote cutoff, the new tube should be in-
stalled in the first socket, where it will
handle the smallest voltage. For example,
an I.F. amplifier may consist of three sim-
ilar remote cutoff tubes. If one must be
replaced with a sharp cutoff tube, it should
go into the first socket. Taking the A.V.C.
system off this tube will help further.

Steps may be taken to prevent overload-
ing due to loud signals which may be
recetved from nearby stations. A series con-
denser in the antenna circuit may be
switched in only when strong signals are
present. Another effective method is the
installation of an auxiliary volume control
which varies the screen voltage applied to
the sharp cutoff tube. Including a fixed
series resistor in the screen circuit (where
one does not already exist) also helps. A
further step is decreasing of the AVC re-
sistor through which the rectified current
flows.

Replacement of a remote cutoff amplifier
or detector tube for a sharp cutoff may
result in loss of sensitivity and poor detec-
tion. An increase in grid bias will help
somewhat. Some servicemen have changed
the circuit to grid-leak detection, increasing
sensitivity at the cost of adding to distor-
tion.

AMPLIFICATION CONSTANT

High-mu tubes are associated with small
voltage-handling capacity and vice versa.
A high input may cause overloading.
Trouble is apt to occur in the first A.F.

stage due to insufficient LF. filtering
(Fig. 1).
© 65Q7 ouTPur

Q ,‘1‘ ';L 25MEG

B ———
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Low-mu triodes have low plate resistance
and vice versa. Resistance coupling should

for
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be used with high plate resistance tubes
and transformer coupling with low plate
resistance tubes. Typical tubes similar ex-
cept for their mu and associated character-
istics are the following:

Tube  Grid Plate Mu Rp Gin
Ma.

65Q7 =2 9 100 91000 1100

6SR7 —9 9.5 16 8500 1900

The first can handle only a small signal
and should be resistance coupled. Note that
a change of cathode resistor will be re-
quired when changing from one type to an-
other.

OUTPUT LOAD

The output load of a power amplifier de-
termines not only the power transferred to
the speaker but the tone quality. If a differ-
ent value is recommended for a new tube
type, the best method of providing it is Ly
using the proper impedance tap on the out-
put transformer. A multi-tap output trans-

{ormer is not usually available, however.

Assume a receiver using a 6F6 power
amplifier. This requires a 7000-ohm pri-
mary, and we may assume an 8-ohm speak-
er. Now, 1f a 6V6 is the only available
repiacement, note that it requires a different
load, besides the change in filament current
and cathode resistance.

Tube Ep Eg Es Is Ip  Load Output Rk
6F6 250 ~16.5 250 6.5 34 7000 3.2 400
6v6 250 -12.5 250 45 45 5000 4.5 250

For optimum tone quality and power out-
put the load should match the transformer
output and this particular transformer has
a ratio of 7000/8. The new arrangement
will still be correct if the speaker load has
a resistance of 5.7 ohms instead of 8. This
may be accomplished by shunting the speak-
er with a 20-ohm resistor of about 2 watts.
While this incurs a loss of energy the fidel-
ity will be better and more of this power
will be delivered to the secondary of the
transformer. A more efhcient arrangement

(Continted on page 39)

Table of Rectifier Tube Characteristics

TUBE FILAMENT CATHODE MAX. RMS (WITH MAX. D.C. FULL OR
TYPE VOLTAGE CURRENT TYPE CONDENSER INPUT) OUTPUT HALF-WAVE
0Z4 cold 325 30-75 F
1V 6.3V 3A (H) 350 50 H
2W3 2.5 1.5 0] 350 55 H
2X2 2.5 1.75 (H) 4500 7.5 H
5R4GY 5.0 2.0 (F) 1000 150 F
5T4 5.0 2.0 (F) 450 225 F
504G 5.0 3.0 (F) 450 225 F
5V4G 5.0 2.0 (H) 375 175 F
5W4 5.0 1.5 (F) 350 100 F
5X3 5.0 2.0 F) 1275 30 F
5X4G 5.0 3.0 (F) 450 225 F
5Y3 }
5Y4 5.0 2.0 (x) 350 125 F
573 5.0 3.0 (F) 450 225 F
5Z4 5.0 2.0 (H) 350 125 F
6H4GT 6.3 .15 (H) 400 4 H
*6H6 6.3 3 (H) 50 8 F*
6W5G 6.3 9 (H) 325 90 F
6X5 6.3 .6 (H) 325 70 F
6Y5 6.3 .8 (H) 325 60 FM
6.3 .8
623 { 12.6 4 } (] 325 60 F
62Y5G 6.3 3 (|! 325 40 F
*7A6 6.3 .15 () 150 8 F
7C4 6.3 .15 (g; 117 5 H
7Y4 6.3 'S ( 325 60 F
724 6.3 .9 (H) 325 60 F
12A7 12.6 3 (II-% 125 30 H)
*12H6 12.6 .15 ( 150 8 F
1273 12.6 3 (H) 235 55 H
14Y4 12.6 3 (H) 325 60 F
25A7 25.0 %} (H) 117 75 H
*25X6 25.0 .15 (H) 250 60 F
25Y4 25.0 .15 (H) 125 75 H
*25YS 25.0 3 (H) 250 85 F
25Z4 25.0 3 (H) 125 125 H
*25Z5 25.0 3 (o 235 75 F
*25Z6 25.0 3 () 235 75 F
2875 28.0 .24 (H) 325 100 F
32L7 32.5 3 [§3)) 125 60 F
35Y4 35.0 15 (H) 235 100 H
3573 32.0 .15 (1) 235 100 H
3575 35.0 A5 {(H) 235 100 H
*35Z6 35.0 3 (H) 235 110 H
4573 45.0 075 (D 117 65 H
4525 45.0 .15 (1 235 100 H
*50Y6 50.0 .15 (H) 235 75 F
*50Z7G 50.0 .15 (H) 235 65 F
70L7 70.0 .15 (H) 125 70 H
80 5.0 2.0 (F) 350 125 F
81 7.5 1.25 (F) 700 85 H
82 2.5 3.0 ) 450 115 FM
83 5.0 3.0 (F) 450 225 FM
83V 5.0 2.0 (H) 375 175 F
84 6.3 S5 (H) 325 60 F
117L/M7 117 .09 (H) 117 75 H
117N7 117 .09 (11:-{)1) 117 75 H
117P7 117 .09 ( 117 75 H
*117Z6 117 .075 (H) 235 60 F
Notes: M denotes mercury vapor .
Tubes marked (*) may be used as voltage doublers if RMS maximum voltage is halved.
For choke input, RMS voltage is greater.
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“DESIGN ENGINEERS”

OF THE U.

S. FORCES

By CAPT. M. M. CAROTHERS, Signal Corps

CONSCIENTIOUS radio manu-
facturer, intent upon producing a
better set than his competitors,
would be delighted with the flow
of helpful criticism which the Army Signal
Corps receives from its own “best cus-
tomers”—Signal Corps, Infantry, Artillery,

Engineer and Ordnance soldiers in combat
areas around the world.

A sergeant of Infantry, reporting to his
command post as the sun went down over
a Southwest Pacific island, carried the
famous ‘“cracker box” radio transmitter-
receiver known as the handie-talkie, and
he had a gripe.

“Sir, we got through on the patrol and
got the information you wanted, but it
was a narrow squeak a couple of times,”
he told the captain. “We were shot at
twice by Nip snipers, and I'm sure they
wouldn’t have spotted us if the sun hadn't
glinted off the antenna of this outfit. Ain't
there something we can do about it?”

“That’s the third complaint I’ve heard
about those shiny antennas,” replied the
captain, “You and the other men with
that kind of set be sure and smear the
antenna with charcoal or mud before you
start qut after this. I'll put a note in my
report about the problem.”

The captain’s criticism was one of many
on the same subject reaching the Office
of the Chief Signal Officer in Washington.
As a result, a bulletin went out to all
users of handie-talkies telling them how
to apply a suitable camouflage material to
shiny antennas. At the same time, the Sig-
nal Corps laboratories were put to work
devising a non-reflecting, low-visibility fin-
ish for the telescoping “whips.” Replace-
ments with the new dull-finish antennas
have been made in quantity,

All organizations using ground signal
equipment are provided with “Unsatisfac-
tory Equipment Report” forms which in-
vite the operators and repairmen to tell
what they find wrong with radios and
other devices, both when the equipment is
unpacked and after it is placed in operation,

THE MAINTENANCE WORK ORDER

Those who fill out the reports in the
field are requested to be explicit. It does
no good to report that ‘“‘reception was
lousy,” or that the soldiers “could not male
1t work,” or that the equipment is “in-

Shiny radio antenna,
at right, made opera-
tors easy targets for .
snipers. Dull-
finished antenna, at
left, blends into the
bushes 15 feet behind.

Signal Corps Photos

enemy
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Captain Carothers is editor of a Signal
Corps technical magazine which is distrib-
uted to Signal Corp troops and communi-
cations troops generally, as part of his
duties in Special Activities Branch, Office
of the Chief Signal Officer, Washington,
D. C. He is on leave from his civilian po-

sition as editor of the state American
Legion newspaper in Ohio, but before
that he was in newspaper and public re-
lations work in Columbus, Ohio, for
twenty years. A veteran of World War
I, in which he served as a private of
Engineers, he volunteered in September
1942, was graduated from the Signal
Corps officer candidate school in April
1943, and has served since thenm in his
present location,

adequate” in some vague respect. The
man reporting has to state exactly what
model of an equipment is unsatisfactory,
give the testing procedures used and the
shortcomings encountered, and outline the
inadequacies in detail, as well as include
his recommendations. If the investigation
of the report by the Signal Corps labora-
tories jndicates that changes can be made
in the field to effect better operation, a
War Department “Modification Work Or-
der” probably will be prepared for dis-
tribution to all troop units which, accord-
ing to the records, have the kind of equip-
ment affected.

An “M.W.0.,” as these instructions are
called, is the soul of terseness. In one-two-
three order it states what models of what
equipments should be altered in the field
for corrective purposes, the part to be
modified and the aim of the modification ;
whether or not drawings are required and,
if so, where they can be procured; new or
substitute parts needed, how to requisition
them and the probable date they will be
available; special tools required and who
should have them available, and, finally,
special instructions and remarks. The spe- -
cial instructions tell who is qualified to
do the work, the time it should take to do
it, the step-by-step procedure, what to do
with discarded parts, and whether, in the
opinion of the Signal Corps, the job should
be done immediately or as conditions per-
mit. The “remarks” section winds up with
instructions for maintenance after the
modifications have been completed.

To the communications man in the field,
this kind of W.M.O. is an order which
says: “If you have this equipment and
are having the kind of trouble with it that
is described, go ahead and make this modi-
fication, because the War Department says
it's O.K.” _ /

As the war progresses and troops in the
field are called upon to adapt and expand
the usefulness of existing equipment tc

meet different tactical needs, dozens of new :

T 1

(Continued on page 55)
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Nazi Morale Radio

Presents Interesting Contrasts to U. S. Sets

By ALAN JAY

HE Nazi Air Force, in a last min-

ute effort to hoost the morale of

the German soldier, supplied him

with the latest word in radio recep-
tion. It is a three-band “morale receiver,”
vaguely similar to R-100/URR U. S. Army
“morale”’ sct, and was distributed to the
soldiers for their entertainment.

The recciver was ‘“liberated” by an 8th
Air Force member and given to Sgt. Joseph
Ferrara of the U. S. Army Infantry. It
operates on either dry cells, wet batteries
or 120 volts D. C., and is housed in an
Army cabinet, portable style. When it is
considered that the Germans have worked
with “ersatz”’ materials for so long and have
found them so “satisfactory,” many fea-
tures of its design are noteworthy. On the
other hand, there are more bad points than
good from the customary American stand-
point.

The speaker has an unusually large mag-
net, when its total size is considered. The
cone is approximately 6 inches, and the
magnet is 2 inches in diameter and 2 inches

Above—A rear view of the Wehrmacht radio
showing components. Below—The- front view.

in depth. The cone is supported by an “in-
dependent” spider such as has been found
on some of our speakers. Adjustments in
centering are accomplished on the outside,
by means of two holts fastening the spider
to the speaker frame. A dust cover is placed
over the speaker. This is nothing more than
a piece of cloth, wrapped twice around the
frame and tied in the rear. The voice coil
leads are covered with what appears to be
silken braid, and are brought through a
rubber bushing or grommet. This is radi-
cally different irom our standardized meth-
od of bringing them to insulated lugs on
the speaker frame and then extending an-
other pair of leads to the output trans-
former. The German method scems fraught
with disaster, for, since the leads are ex-
posed, a slight pull or accidental tug on
them might carry the voice coil out of the
cone to a place where it could readily be
examined visually for defects in construc-
tion !

ALL VALUES INDICATED

All condensers and resistors are marked
with their values. This is considerably bet-
ter than the system now in effect here (as
has been brought out in numerous articles).
On the other hand, there is an attempt in
this construction to use altogether too many
chassis. The electrolytic condensers are
mounted on an independent chassis, as are
the trimmer condensers. The bracket on
which the electrolytics are mounted is easily
seen in the rear-view photo. An entire net-
worl¢ of condensers and resistors for sev-
eral circuits is mounted in a little sheet-
metal case. Leads to the proper circuits are
then brought out through bushed holes in
the sides of the cans. While this might
facilitate assembly it does nothing towards
making servicing any easier. Trimmers for
all circuits'as well as the padder condensers
are all mounted on one strip. This includes
the trimming condensers normally found
on the top of the variable condensers in our
receivers. The R.F. and antenna coils are
mounted on the back of these strips. All
coils in this receiver are wound on what
appears to be plastic or possibly polystyrene
forms, and are all tuned with an iron core
(permeability tuning). The variable con-
denser is enclosed in an aluminum can,
possibly. This tends to prevent tampering
with the condenser and at the same time,
both shields the variable condenser and pro-
tects the plates from possible damage. A
fibre or plastic chassis is used instead of
a metal one.

The I.T. coils are wound on plastic forms.
Low-temperature-coefficient condensers
similar to some of American manufacture
are mounted on a terminal strip inside of
the can and connected across the primary
and secondary of the coil respectively. These
are fixed condensers rather than adjustable,
as our I.F trimmers are. The coils have an
iron core in the center which can be ad-
justed through a hole provided for this
purpose in the side of the can.

The can itself is made of heavy-gauge
aluminum and is fastened by in an unusual
manner. A slot is cut in the top of the can
to accommodate a semi-circular strip of
fibre. This in turn has a small rectangular
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One of the metal tubes from the receiver.

slot cut into it. A fibre wedge is nserted
into this slot and driven in until the can is
fastened sccurely. The good feature of this
is its casy accessibility. Just knock out the
wedge, and the I, coil is available for in-
spection. This same wedge principle is used
throughout as a convenient method of fas-
tening without the use of nuts and bolts,
and 1t is applied to the battery plugs as
shown in the illustration, Lig. 1. As the
knob is turned in, after the pin plug is -
serted into the battery terminal, the wedge
spreads the sides of the split banana plug,
forcing them into tight contact with the
sides of the Dbattery terminal jack. The
entire set can be lifted by this plug once the
connection is tightened. This would seem
to constitute a considerable improvement
over our conventional snap-on buttons,
binding posts, etc.

MAXIHUM TENSION

RELAXED

Fig. |1—This connector
is absolutely secure in
position once inserted
and screwed down tight.
The shell is crimped in
near the top (see notch)
thus making impossible
removal of center screw,

The tubes are the most interesting fea-
ture of this set. They are metal tubes
roughly similar to ours in appearance, but
approximately one-half the height and twice
the diameter. The pins, as can be seen in the
diagram, are of the locking type, yet the
tubes are surprisingly easy to remove. This
is accounted for by the fact that they also
employ a wedge principle. They are tapered
gradually instead of sharply as in the
locking pin on American loctal tubes. The
tubes are mounted on felt cushions to pro-
tect them from shock, as can be seen in
the photograph.

An unusual feature is the total lack of
glass in the tubes, with the exception of
the seal of the pins to the base. Fig. 2 shows
the method. This system has heen used in
special American war-time tubes, but is not
yet commonly employed here. The tubes
are evacuated after the assembly of the
entire tube has taken place, with the excep-
tion of basing. A copper tube is brought

(Continued on page 48)

25


www.americanradiohistory.com

BROADCAST EQUIPMENT

Part XII-—Broadcast Antenna Towers

ROBABLY all of the antennas used
in early broadcast practice consisted
of some form of multi-wire arrange-
ment, such as the T, inverted L;
though sometimes a single vertical wire, afl
of these were operated above their natural
fundamental frequency. These were sus-
pended between two tall structures (usually
self-supporting steel towers), spaced some
distance apart. Later, as the advantages of
vertical polarization were discoyered, ex-
periments were made with various types
and sizes of vertical steel towers, which
themselves acted as the radiators. .
Most of the developments in tower design
have occurred since 1927. For several years,
the guyed cantilever (“cigar-shaped”)
structure was considered to be the very last
word in broadcast antenna design, and a
number of them are in use today. Then,
development work reverted to the broad-
based self-supporting type, and most recent
practice favors the uniform-cross-section
structure, which may be either guyed or
self-supporting.

EFFICIENCY OF PROPAGATION

The directivity in the vertical plane of a
vertical antenna is determined in part by its
natural wave length. Current distribution in
straight single-wire vertical radiators of
various heights is shown in Fig. 1. In broad-
cast work it is desirable to have as much of
the radiated power as possible be emitted as
ground wave, with an absolute minimum of
high-angle radiation. This will increase the

primary service area, and reduce fading and:

interference at remote points. Practical ex-
perience has proved that best results are
.obtained when the radiator is either approx-
imately onc-quarter wave length or slightly
over one-half wave length.

Ballantine demonstrated that the opti-
mum condition of power efficiency, consid-
ering maximum ground-wave radiation and
maximum sky-wave suppression, occurs
when the effective antenna height is around
0.50 to 0.56 wave length. This corresponds
to an actual physical height of 0.62 wave
length. This indicates that the advantage of
initial cost in a quarter-wave antenna is not
as great as might first appear, for while
the effective height of the half-wave struc-
ture is roughly 8514% of the physical
height, the effective height of the quarter-
wave vertical radiator is only 64% of the
actual height.

Up to the condition of optimum efficiency,
the effective signal strength available at a
receiving antenna is determined by the
meter-amperes at the transmitting antenna.
This figure is the product of the effective
antenna height in meters and the effective
antenna current in amperes. This does not
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By DON C. HOEFLER

indicate any factor of the antenna power,
but is an arbitrary figure which demon-
strates that the effective signal increases
with the antenna height. This fact holds
true up to the optimum condition, but be-
yond that the second lobe of the standing
wave would be in phase opposition with
that of the first half-wave section, as shown
in Fig. 1 (D).

Attempts to approach the optimum radia-
tion condition while avoiding the expense of
a fully optimum-height tower have led to
some rather interesting developments in
tower construction. Fig. 2 shows the current
distribution for several common types of
antenna towers operating under optimum
conditions. When the tower is insulated
from ground, the exciting voltage is simply
applied between the base and ground. The
grounded antenna employs a somewhat
different method of excitation, to be dis-
cussed presently.

THE TOP-LOADED TOWER

The capacity-top arrangement permits the
height required for optimum operation to
be reduced somewhat, but when used alone
this 1s hardly enough to he practicable.
However, the sectionalized tower with
series inductance permits a reduction in
total height of 20% to 30%. There is an
additional advantage in that it is possible to
vary the effective height of the tower by
adjusting the series inductance without in-
volving expensive structural changes. The
disadvantages are the additional expense of
scctionalizing the tower and the losses of
energy occurring in the inductance. Station
WABC, New York, uses a combination of
these two types of construction, known as
“top-loading.” A site in Long Island Sound
known as Columbia Isle (formerly Pea
Island) was selected because of the excel-
lent coverage that a transmitter located
there would provide. However, due to the
proximity of New York Municipal airport,
Flushing Airport, and Westchester County
Airport, a tower of optimum height would
create a hazard to the large volume of air-
craft traffic. Top-loading proved to be the
solution. Since the theoretical ¢ptimum of
a broadcast tower is predicated upon a cur-
rent distribution which places the current
maximum at a point 0.375 wave length {from
the base of the tower, designers attacked
the problem of a smaller tower for optimum
operating conditions by attempting to estab-
lish electrical control over this anti-node by
some means other than altering the tower
size. It was found that since the L/C ratio

o Fig. |, left—Current distribution on various heights of straight-wirs
) bt 2 ., g :
! vertical broadcast antennas. Fig. 2, right—Current distribution on
' several types of broadcast towers under optimum conditions, .
H YP
1
\ TAPERED VERTICAL VERTICALTOWERWITH  VERTICAL TOWER WITH  SHONT

\ FOVER ERTICAL Touegs H  SHUNT EXCITED GROUNDED

(q)

RADIO-CRAFT

along the length of the tower determined
the location of the loop, this value could be
varied by connecting a variable amount of
lumped capacity or inductance near the top
of the tower. Hence the term “top-loading.”
The WABC svstem represents the latest
advance in broadcast antenna design in the
use of a uniform cross-section tower. This
enables the electrical characteristics of such
a radiator to be calculated accurately,
whereas any structure involving g taper in-
troduces variables which can often be deter-
mined only by actual experimentation, a
method which may orove very costly.

THE SHUNT-EXCITED TOWER

The shunt-excited antenna is a vertical
tower with its base grounded, and which
is excited at some point above ground. This
system makes use of a loop formed by the
ground and the exciting transmission line
attached to the tower at a point above it.
The coupling arrangement at the antenna
end is simply a variable condenser in series
with the exciting conductor. This wire
runs from the coupling unit to the antenna,
is usually inclined at an angle of about 45
degrees and is tapped on to the tower at a
point corresponding to approximately 20%
of the height. A connection at this point
has a resistance of 100 ohms or less, which
permits a concentric type transmission line
to be matched to the tower. The loop thus
~formed is tuned to the carrier frequency by
the series condenser, and carries a large
circulating current. This develops sufficient
voltage across the section of the tower in-
cluded in the loop to excite the remainder
of the tower. Since the tower ijtself is
grounded, much less trouble with program
interruptions due to lightning and other
static discharges is encountered. As a result,
the cost of lightning-protection devices is
saved. Another saving is in the elimination
of the large and expensive base insulators,
All tower radiators have the advantages of
simplicity, low cost, and high efficiency.,

PROBLEMS OF GROUNDING

The ground system surrounding the
tower base is a problem of exceedingly
great importance, for upon it largely de-
pends the overall efficiency of the radiation
system. If the earth exhibited a character-
istic even approaching perfect conductivity,
any firm connection to it would provide a
satisfactory termination. However, all soils,
including even salt-water marshland, are
poor conductors at radio frequencies.
Therefore, the ground system associated
with the tower must make the best possible
contact with the existing terrain. Although
it was at first believed that a ground system

(Continued on page 47)
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crambled Speech
or Radiophones

By JOHN B.

RIVACY of communication has pre-

sented a problem since the first meth-

ods of signalling were developed in

medieval days. A message which may
be transmitted and reccived in private has
been the goal of many radio men. The
“scrambied speech” apparatus described in
this article provides.a simple system which
effects a certain degree of secrecy. It is sim-
ple enough to be constructed in a very few
hours from junk box parts by any radio
fan and will provide hours of entertain-
ment. The theory necessary for understand-
ing such a system is reviewed briefly and
two practical circuits are described.

Wartime restrictions have turned many
old-time amatéurs to various ficlds but the
urge to experiment lingers on. Many have
found an outlet for this energy in the car-
rier-current communications field. Many
who have never owned an amateur license
have also turned to ‘“wired wireless” or
carrier current communications for hobby
or business purposes. Many inter-office
communications sets operate on this prin-
ciple.

Such systems have the advantage of using
existing power lines, as well as simplicity,
economy, and portability. The chief disad-
vantages are line hum and a lack of privacy.
There is nothing to prevent any individual
from coupling a receiver or inter-communi-
cator to the power line and eavesdropping
on the conversation.

Privacy in radio-telegraphy may be se-
cured by high speed transmission, substi-
tution, codes, sequence codes. etc., but radio-
telephony brings up many more compli-
cated problems. Speech involves the trans-
mission of continuously complex signals of
various amplitudes which may not be sep-
arated or coded. Morcover, the final re-
ceived speech needs to be of fairly good
quality.
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Fig. |—A practical speech inverter circuit.

Probably the best known of the privacy
systems used in speech transmission are
‘scrambled” speech or frequency inversion
systems. Most junk boxes will yield enough
parts to build a simple speech inverter and
a demodulator for “scrambled” speech. A
review of the theory involved in such an
apparatus should be considered before
actual construction is begun. The following
article is divided into theory, speech inver-
sion, and circuits,

THEORY OF SPEECH INVERSION
Speech “‘scrambling” or inverted speech

is based primarily on the principles of

modulation and side-band transmission.

- Amplitude modulation for voice transmis-
. sion is the process by which the amplitude

of the radio {requency wave is varied in

1 P

PARCHMAN

accordance with sound waves actuating the
microphone. The degree of modulation is
described in terms of the amplitude varia-
tion of the transmitted wave and is usually
given as a decimal modulation factor,

The process of modulation produces ad-
ditional radio irequencies in pairs either
side of the carrier {requency, which are
called side bands. These frequencies are
essentially the carrier plus the audio-modu-
lating frequency and the carrier minus the
audio frequency. Thercfore, the frequency
cccupied by the transmission band will be
twice the highest modulation frequency.
Distortion in the wave-form will also cause
further side bands to be generated. This is
one of the chief reasons the Federal Com-
munications Commission prohibits over-
modulation,

Consider such a system in which a carrier
frequency slightly higher than the maxi-
mum speech frequency is modulated by the
speech, The modulated signal then will
consist of several frequencies made up of
the carricr plus and minus the speech band.

6
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Fig. 2—A resistance-bridge type modulator.

If a carrier of three thousand cycles per
second were modulated with a speech band
composed of frequencies between five hun-
dred and twenty-five hundred cycles per
second, the following frequencies would be
transmitted :

1. The carrier 3,000 cycles per second.

2. The lower side band of frequencies
composed of the carrier minus the speech
frequency or 3,000 minus 500 = 2,500 cycles
to 3,000 minus 2,500 = 500 cycles.

3. The upper side band which consists
of the carrier plus the speech frequency
or 3,000 plus 500 = 3,500 cveles per second
to 3,000 plus 2,500 = 5,500 cycles per
second.

An examination cf the above frequencies
will show that the minus terms are in effect
inverted, ie., 2500 became 500 and vice
versa. Also it will be noticed that the upper
side band has just been shifted upward by
the amount of the carrier frequency, i.e.,
3,000 cycles per. second.

The intelligence contained in thé modu-
lated wave is contained in the side bands.
Some of the broadcast transmissions today
call for the transmission of the carrier and
both side bands. It is also possible to com-
municate by means of suppressed carrier
transmission employing only the two side
bands, with the carrier suppressed and only
one side hand, or by the carrier present
and one side band.

Actually the carrier is useful in beating
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with the side band to reproduce the audio
signal. Because of this, the carrier may be
supplied at the recciver and only the side
band transmitted. If both of the side bands
were transmitted, the missing carrier would
have to be supplied at exactly the same fre-
quency and phase as that of the transmitter.
If only one side band is transmitted, the
missing carrier may be supplied to within
plus or minus approximately 20 cycles
without objectionahle distortion of speech
provided the carrier is less than 10 mega-
cycles.

CARRIER SUPPRESSION METHODS

To obtain the objective of ‘“‘scrambled”
speech the carrier must be suppressed. Vari-
ous circuits may be used for this purpose.
A few of the more common circuits are:

1. A halanced modulator with push-pull
input and parallel plate output. Fig. 1.

2. A resistance bridge type modulator
using the internal resistance of two triodes
as one arm. Fig. 2.

3. A modulator applying the speech in
parallel with the carrier via the grid of
an amplificr to the input terminals of a
bridge tvpe instrument rectifier,

4. A modulator of the Van der Bijl type
using the principles of non-linear impedance
to suppress the carrier. Fig. 3.

The process of inversion can probably
hest be described Ly following Fig. 3 of
the speech inverter unit using the Van der
Bijl type non-linear impedance principle
to suppress the carrier. The carrier and
the' signal source are connected in series
and applied to the grid of a negatively
biased tube, a 7N7 in the circuit shown. By
connecting two of these in push-pull, the
carrier is suppressed and the two side-bands

(Continued on bage 52)
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DETECTOR CIRCUITS

Part 111 — Detectors for F.M. Circuits; The
Limiter Stage; Principle of the Seeley-Foster
Discriminator; The Travis Circuit

By ROBERT F. SCOTT

IIE detector employed in the super-

heterodyne type of F.M. receiver

is somewhat different from the con-

ventional detectors used for A.M,
reception because of the methods of modu-
lating the carriers are entirely different in
principle. With amplitude modulation, the
modulating frequency 1s impressed upon the
carrier and the amplitude of the carrier is
changed in accordance with the shape of
the modulating envelope. When frequency
modulation is correctly applied, the ampli-
tude of the carrier remains constant but the
{requency of the transmitter is modulated
within limits.

THE LIMITER STAGE

With the frequency modulated system,
there must be no change in .the amplitude
of the signal either at the trapsmitter or
within the receiver. To assure a signal of
constant amplitude being fed to the detector
of the IF.M. detector, an overloaded am-
plifier, called a “limiter” is connected be-
tween the LI, amplifier and the detector.
The limiter 1s simply an amplifier tube
which operated at low plate potential so
that the tube recaches its saturation point
at very low grid voltage input. Thus the out-
put is constant over a very wide range of
voltage input to the grid. It is well to simply
remember that the limiter is just an am-
plifier whose output is constant regardless
of frequency or voltage input.

Fig. 1 shows a single limiter coupled to
the detector, or discriminator, as it is called
in F.M. and automatic-frequency-control
cftcuits.

FOSTER-SEELEY DISCRIMINATOR

The circuit of the discriminator shown is
the simplest effective circuit in popular use
today. It will be seen that this circuit re-
sembles a full-wave diode detector with
each diode having its own load resistor. The
primary and secondary of the interstage
transformer are tuned to the intermediate
frequency, at which the phase difference
bhetween the primary and secondary is 90
degrees and the ends of the secondary are
180 degrees out of phase with respect to
the center-tap.

If the center-tap is connected to the plate
cnd of the primary through a blocking con-
denser, the diodes are effectively connected
to the primary winding in series with one
half of the secondary winding. Hence, at
the resonant frequency, the voltage applied
to the diode plates will be equal and of op-
posite polarity and the voltage drop across

the combined load resistors will be the
algebraic sum of the output of hoth diodes,
of zero. Wi