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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. 

with 6 Big Kits 

of Radio Parts I 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 
Radio." Read how N. R. I. trains you at home. Read 
how you practice building, testing, repairing 
Radios with SIX BIG KITS of Radio parts I send 
you. 

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

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

Many Beginners Soon Make $S, $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 - 
to -grasp Lessons- PRACTICE what you learn 
by building real Radio Circuits with Radio parts 
I send -USE your knowledge to make EXTRA 
money in spare time. 

Mail Coupon for Free Copy of Lesson and 
64 -page Illustrated Book 

I will send you FREE a sample lesson, "Getting Acquainted 
with Receiver Servicing," to show you how practical it is to 
train for Radio in spare time. With it I'll send my 64 -page, 
illustrated book, "Win Rich Rewards in Radio." Just mail 
coupon in an envelope or paste it on a penny postal. J. E. 
Smith, President, Dept. 5KX, National Radio Institute, Pioneer 
Home Study Radio School, Washington 9, D. C. 

My Course Includes Training in 

TELEVISION ELECTRONICS 
FREQUENCY MODULATION 

RADIO -CRAFT for OCTOBER, 1945 

You build this 
MEASURING INSTRUMENT 

yourself early in the course -use it for 
practical Radio work on neighborhood Ra- 
dios 

You build this 
SUPERHETERODYNE CIRCUIT 
That brings in local and distant 
stations. You get practical ex- 
perience putting this set 
through fascinating tests. 

CE SS i" 

IVillirainlou 
A S oa H 

$ampIeesson 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! 

to pick up EXTRA spare time 
money! 

RADIO 

MR. J. E. SMITH, President, Dept. 5KX 
NATIONAL RADIO INSTITUTE, Washington 9, D. C. 

Mail me FREE, without obligation, Sample Lesson and 
64 -page book, "Win Rich Rewards in Radio." (No Sales- 
man will call. Please write plainly.) 

Age 

Name 

Address 

City Zone State 4FR 

1 

1 
1 

1 

1 

1 

1 
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WITH FEATURES AND 

ADVANTAGES THAT MAKE 

THEM THE 

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. 

Ask your distributor about deliveries of these new models. 

MANUFACTURED BY THE MAKERS OF RADIART EXACT DUPLICATE VIBRATORS 

Radian Corporation 
3571 W. 62nd STREET CLEVELAND 2, OHIO 

Export Division Canadian Office 
25 Warren St., New York 7, N.Y. 455 Craig St., W., Montreal, Canada 
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I'LI$HOWYOU HOW TO SUCCEEDINRADIO 

*e-Os. kite right 
k,tatntng for 
1:;,A Vost-Warpay. / 

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

,,M11116 

;i,y ,,,..,ry s,i;.% 
f,:J!' GtJA£?A?.ITEED 

A RADIO SERVICE 
BUSINESS OF YOUR OWN 

A GOOD JOB IN RADIO & 

TELEVISION BROADCASTING 
RADIO -ELECTRONIC 
SERVICE ENGINEER 

NOW! YOU CAN PREPARE AT HOME IN YOUR SPARE 

TIME FOR THE AMAZING OPPORTUNITIES AHEAD IN 

RADIO - ELECTRONICS - TELEVISION 
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 
i 

swiftly expanding field of Radio- 
' t Electronics INCLUDING Radio, Tele- 

vision, Frequency Modulation and 
Industrial Electronics. Be wise! 
NOW'S the time to start. Opportun- 

ities ahead are tremendous 1 No 
previous experience is necessary. 

\. The Sprayberry Course starts 
s right at the beginning of 

Radio. You can't get lost. 
\ It gets the various sub- 

jects across in such a 
clear, simple way that 
you understand and re- 
member. And, you can 
master my entire course 

I SUPPLY A 
FULL RADIO SET 

for prbctical easy 
LEARNING 

SPRAYBERRY TRAINING GIVES YOU BOTH 
TECHNICAL KNOWLEDGE SKILLED HANDS 
There's only one right way to learn 
Radio Electronics. You must get it 
through simplified lesson study com- 
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 real 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. 
I'll Show You a New, Fast Way to Test 
Radio Sets Without IVIfg. 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- 
shooting. Thus, under Sprayberry meth- 

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

Read What Graduate Says 
"One Job Nets About $26.00" 

"Since last week I 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! 
Get the facts about my training -now! Take 
the first important step toward the money- 
making future of your dreams. All features 
are fully explained in my big, illustrated FREE 
Catalog which comes to you along with another 
valuable FREE book you'll be glad to own, 
Mail Coupon AT ONCE! 

RADIO -CRAFT for OCTOBER, 1945 

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 so 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 a fully qualified RADIO-ELECTRONI- 
CIAN, equipped with the skill and knowl- 
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 note. 
and along with it I will send you an- 
other big FREE book describing my 
Radio- Electronic training. 

SPRAYBERRY ACADEMY OF RADIO 
F. L. Sprayberry, Pres. 
Room 20105 
Pueblo, Colorado 

Please rush my FREE copies of "HOW TO MAKE MONEY IN 
RADIO, ELECTRONICS and TELEVISION." and "HOW TO BEAD 
RADIO DIAGRAMS and SYMBOLS." 

Name 

Address e 

Age 

City State 
Tear off this coupon, mail in envelope or paste on Denny Postcard. 

y_ ==a 
A 
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KA1110 
CRAI: 

V AND POPULAR ELECTRONICS 

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 

v 
Published by Radcraft Publications, Inc. Publication Office: 29 Worthington Street, Springfield 3, Mass. 
Editorial and Advertising Offices: 25 West Broadway, Tel. RE2 -9690, New York 7, N. Y. Chicago Advertising Office: Radio -Craft, 308 
W. Washington Street, Suite 1413, Chicago 6, Ill. 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 25th 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 
Year, $5.00 for two years, $7.50 for three years. All other foreign countries, $3.25 a year, 
$5.50 for two years, $8.25 for three years. 
Special rates for members of the Armed Forces 
in U. S., or those addressed by A.P.O. or F.P.O. mail, $2.00. Entered at the post office at Springfield as 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. 

NI 

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

Foreign Agents 
London -Atlas Publishing and Distributing 
Co.. Ltd., 18 Bride Lane, Fleet St., London, 
E.C. 4. 
Melbourne- McGill'e Agency, 179 Elizabeth 
St., Australia. 

v 
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Editorial: Atomic Energy and Radio 
Radio -Electronics Monthly Review 
The Radio Bomb Did Exist 

by Hugo Gernsback II 
12 

50 
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16 
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Tube Rejuvenation by Myron G. Albin 59 

CONSTRUCTION 
Scrambled Speech for Radiophones by John B. Parchman 27 
A Walnut Microphone by Carl Burkett 49 

TEST INSTRUMENTS 
A Combination 10 -Test Panel by Charles H. McElroy 20 

Pocket -Size Tube Tester by Homer L. Davidson 58 
A Balanced V. T. V. M. by Wm. B. Miller 62 
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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." 

IIII 
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'RADAR FOR SLEEP- 
WALKERS? ECHOPHONE 15 

SURE TO BE WIDE AWAKE ON 

NEW GADGETS FOR USE ON THE 

CITIZENS' RADIOPHONE BAND"* 

ICH011sidiON E 
"Yieea,z4 ob( voz &,,, 

' 
At''4624 

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. lt is certain to be low in price, high in 

performance and completely dependable. The present EC-1 covers 

from 550 kc. to 30 Mc. on three bands . . . electrical bandspread 
on all bands ... self-contained speaker ... 1 1 5- 1 25 volts AC or DC. 

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

ECHO PHONE RADIO CO., 540 NORTH 

RADIO-CRAFT for OCTOBER, 1945 

MICHIGAN AVE., CHICAGO 11, ILLINOI 
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SPRAGUE TRADING POST 
A FREE 8uÿ- Exchange -Sell Service for Radio Men a* É 

Np 

Five times cited for 
distinguished war 
time service. 

NOW in Peace 
you can count on Sprague -just as the 

nation counted on Sprague in war! 

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

WANTED -Good used communications re- 
ceiver. Sgt. Robert E. Herman. 13114460, F- 197 -61, I.R-T.C., CarD 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, 50L6, 3Q5, 35Z5. 12SK7, H5. 1N5. 
3S4, 1T4, etc. Also condensers. resistors, 
etc., and Kelnor soldering iron. $100 for 
lot. Cpl. H. O'Neill. Box 593. Tonopah, 
Nev. 

FOR TRADE -Older Bausch & Lomb 
microscope low & high power plus oil 
emersion with case. Want 3" or 5" oscil- 
loscope. E. W. DeLong, Capt. MC, 
0- 486849, 1600 S. Third St.. Alhambra, 
Calif. 

URGENTLY NEEDED - 1N5G. 1Á7G, 
1115G. 1A5G new tubes. Will trade 1- 
12SQ7GT/G and 1 -35L6QT /G for 1N5G. For sale -3" electro dynamic speaker with 
output transformer. Clarence Goodall, Jr., 
Greenfield. Ill. 

FOR SALE -Radio City sig. gen. #705, 
$33: and 50 one of a kind tubes. George 
H. Horst, 317 Linden Ave.. Glenside, Pa. 
FOR SALE -Tubes, adapters. condensers. wire. etc. Write for list. Finieh Radio & Electric Co., Arkadelphia. Ark. 

URGENTLY NEEDED -Rider manuals, 
service manuals, test eqpt.; meters, parts, tubes, wire, etc. Joseph Schwartz 118 -02 Liberty Ave.. Richmond Hill. N. Y. 

FOR SALE -Long list new tubes, 10% 
off O.P.A. ceiling. Reaves Electric Serv- ice, Box 246, Bishopvllle, S. C. 

WILL TRADE -Detrola PeeWee in good condition for Echophone EC -1 receiver. 
66th Bn.a2ndlRSantoro, t l'.t.T.C84Camp Gordon. Ga. 

FOR SALE -Superior #1130 -S sig. gen. 
6 wave bands, rf & of band switch 
modulator, leakage tester and shielded leads. with 

422 Marsh 
tubes. 

North Hills, Wilmington 281, Del. 

WANTED -Late Service mage: Gernsback Radio Hand Book and Refrig. Manual Vol. 2; Simon's Radio Service Trade Kinks. Cash or will swap what you need. Fred Wittich, Middle Village, N. Y. 
SELL OR TRADE - Triplett master tube tester #1210. Want ready wired output meter. Clarence Williams, 49 8. Nicholas Terrace, Apt. 26, New York 27, N. Y. 

FOR SALE -Weston tube checker #6788, 
$12; Supreme tube and set tester #800, 
$35 and about 85 pieces non- working 
radios, chassis, portables, car radios etc. 
Irving Tessler, 6B Brooklyn Ave., Free- 
port, L. I. 

WANTED -Tube tester and set tester; 
sig. gen. Riders 8 to 11 and tools. Robert 
L. Weil, 78 West St.. Albany 5, N. Y. 

FOR SALE- Supreme #599 tube and 
set tester; also 37 new hard -to -get tubes. 
Frank M. Pulse's. 182 Cottage Park Road, 
Winthrop, Mass. 

WANTED- Philco #030 dynamic tester. 
Edward Vockeroth, 1746 N. Campbell St., 
Chicago 47, Ill. 

SELL OR TRADE-Good used tubes, 1A7. 6M, 6A8, 6H8, 7B7, 7B8, 7A4, 24A, 27, 
80, etc., reasonable. Radio Hospital, 789 
Bank St., New London. Conn. 

FOR SALE - BR -44 resistance- capacity 
bridge $30; # 015 Philco dry battery 
tester new $8.50. Kling's Radio Service, 
Blairs Mills. Pa. 

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

FOR SALE -RME 69 communications re- 
ceiver with crystal filter and noise limiter circuits. 8" speaker with baffle. $90 f.o.b. Phil Rose, 3906 Pinkney Road, Baltimore 
15, Md. 

FOR SALE -Shure crystal mike chrome finish #70H; 6ÁD7, 6J7, 8F6, 1T4 and 
1G6 tubes in original cartons. George Blake, Jr., 1212 Ann St., Winfield. Kans. 

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

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

FOR SALE -Used 8 " -10" speakers, power 
transformers. transmission wire. Jewell analyzer etc. What do you need? S. J. 
Shimahair, 13 Fulton Ave., Jersey City 5, 
N. J. 

FOR SALE - Kenyon T -659 plate trans- 
former, T -166 choke, T -510 choke, B -31 audio transformers; Taylor T -21 tube and small parts including variable and 
mica condensers, RF chokes, dials. etc. F. Sherwood Martin, Greene, N. Y. 

SELL OR TRADE - Philco "R" tubo tester with modernizer and RCA station allocator #171. Cash or good sig. gen- 
erator. Paul R. French, 128 Utah St.. Baytown, Texas. 

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

URGENTLY NEEDED -Three 12A6. 1- 1N5G, 1 -1H5G tubes. Bob Porter, 
R.M. 2 /c, % F.P.O., San Francisco, Calif. 

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

FOR SALE -Ranger pocket V -O -M. Cash or exchange for small mantel Superhet. George Chouinard, 4599 Papineau Ave.. Montreal, P.Q., Canada. 

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

WILL TRADE -Slightly used radio parta, 
condensers, resistors. i -f transformers, tubes, etc., for level winding bait casting rod and reel. Ernest F. Johnson, Route #1, Jonesboro, Tenn, 

FOR SALE -One Airline and one Silver - tone battery operated radio set with bat- teries 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 Main St.. Huntington 
Beach, Calif. 

SELL. OR TRADE - Hearing aid battery 
William Colburn, 3134 5N 

or 501.6 tube. 
e 

Chicago 35. III. 

FOR SALE -Three NR50 tubes used. $4. 
Ted Dietenhofer, 1080 Cockran Ave.. Los 
Angeles 35, Calif. 

WANTED -Recorder with or without play back and sig. gen. Will sell meters 0 -200 
& 0 -500 microamperes 0 -5 & 0 -20 milli- 
amperes d -c; one 2% -meter transceiver 
and 25 -watt mobile amplifier. George W. 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 Laurechis, R.F,D., Box 42, 
Brooklyn, Conn. 

WANTED -New 6N8 -G or 6B5 tube and 
used milliammeter, any range. Cash or will 
trade OlA, 24A. 36. 1D8 GT. 70I1TOT, 
27, 80, etc., tubes. Radio Labs. Inc., 
112 West 33rd SL, Erie, Pa. 

FOR SALE -30 -watt P.A. system with 
two 12" speakers, new Turner mike and 
stand and hand mike. $75. What tubes 
do you need? Academy Radio Service, 
1901 Mott Ave.. Far Rockaway. N. Y. 

FOR SALE -Battery operated sig. gen. 
$15 and radio boots. Ralph Hunter. 12 North St., Catskill, N. Y. 

FOR SALE -New Kek -O -Kut 16" turn- table. Robert Butterfield, 113, Mt. Ver- non. Wash. 

FOR SALE- -Gov't surplus a -c 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. Not 2, Dillon, S. C. 

SELL OR TRADE--Six to 8 watt am= plifier and complete photo electric set. George Blake. Jr., 1212 Ann St.. Winfield, Kans. 

FOR SALE -Supreme sig. gen. No. 580; oscilloscope No. 535 and diagnometer Na. 585; $200 for lot. DeLuxe Radio Service, 
221 N. 14th St., Columbus. Miss. 

WANTED- 12SA7. 958 and a 47 radio tube. S. M. Watts, Route 3, Mauston, 
Wisc. 

FOR SALE-V-0-111 multitester, d -c volta 
to 500, ma. to 100. a -c volts to 1000, with 
instructions $15. C. K. Sharer, 142 View 
St.. Oakmont, Pa. 

WANTED - National or other good com- munication receiver. C. Jansen, 325 H. 
163 St., New York 56. N. Y. 

FOR SALE - Hallicrafters S -39 with slightly used 100 hr. batteries. Carl's Radio Service, Jonesboro, Ga. 

WANTED Riders manuals 1 to 13 ex- cluding 9. Brown's Radio & Electric 
Service, Childereburg, Ala. 

FOR SALE -51 new tubes and C'rosley 
1942 table radio. Clyde B. Daniels. Fair- 
field, Hyde Co.. N. Car. 

URGENTLY NEEDED -Several OlA, 71A and 45 tubes. Tom Bassett. 1012 N. Ver- 
milion St., Danville, Ill. 

SELL OR TRADE -Clough Brengle OC 
sig. gen. ac -dc. 6 bands. Want camera, 
photo eqpt. 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. C. 
Dole, Rutland, Vt. 

WANTED -Two inverters Gv d -c to 110r 
a -c. C. T. Fernald, 24 Alaska St.. Rox- 
bury 19, Mass. 

SELL OR TRADE -Mimeograph No. 90 
with mimeoscope and other eqpt. $1.20 or 
will trade for test eqpt. William Raymond, 
1 Shady Hill Square, Cambridge 38, Mass. 

YOUR OWN AD RUN FREE! 
For three wartime years, the 

Sprague Trading Post helped 
radio 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 the first available issue of one 
of the 5 magazines in which the 

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! 

HARRY KALKER. Sales Manager 

Dept. RC -105, SPRAGUE PRODUCTS CO., North Adams, Mass. 
Jobbing Distributing Organization for Products of the Sprague Electric Co. 

SPRAGUE CONDENSERS 
KOOLOHM RESISTORS 

Obviously, Sprague cannot assume any responsibility, or guarantee goods, services, etc., which might be exchanged through the above advertisements 
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HUGE POST -WAR MARKET 
R FMSETS ENVISIO 

PLANNING IS 

NEW 
X -RAI USE FOR 

ELECTRONICS 

d 

FAMILIES PLAN 
LARGE 

OUT E 
RADIOS, 

LA YS ON 

APPLIANCE ARE 
ACC(1,1II11,1TING 

FUN!. 

RADIO 
ELECTRONICS DeFOREST'S 

MODERN"A-B-C" WAY 
at 4eusie I It 

Plan your future the way business men do: Watch the 
headlines! Pick a field that's "in the news" -one 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 field with one of America's most 
promising futures . . . . and see 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 also get full time training in our Chicago Laboratories. 

You Get EMPLOYMENT SERVICE 
DeForest's Employment Service offers you the 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. 

1:0 
WELL-ILLUSTRATED 

LOOSE -LEAF LESSONS 
You "LEARN -BY- DOING" 

,. at 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 
time at home. NEW colorful Kit Supplement tells you 
about DeForest's "Home Laboratory," and how you use 
valuable Radio parts and sub -assemblies to get real 
practical experience as you learn. 

Prepared 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 
of the Audion Tube, and holder of over 
300 important patents . . ACT 

Dr. Lee DeForest PROMPTLY! See how you can learn 
Radio the simple A -B -C DeForest's 
way -by Reuling ... by Doing ... by 
Seeing -at Home. Mail coupon Now! 

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 
today and tomorrow -the oppor- 
tunities the headlines tell about. 

Send for FREE BOOK & 
SUPPLEMENT TODAY! 

RADIO -CRAFT for OCTOBER, 1945. 

Itf01tST'S 
1W' 

DeFOREST'S 
TRAINING INC., Chicago, III. 

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. 

Name Age 

Address 

IPit rt 
If under 16, check here for special 

information. 

Zone State 
if a veteran of 11'orld War II, 

check here. 
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MODEL 

2413 
iOnother 

ñemffer;gf the 
NEW TRIPLETT 

Square Liqj- 

Ij 

ZZA Speed - Chekfiube Test 
- -_ 

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. 

Simplicity of operation provides for the fastest settings ever de- 
veloped for practical tube testing. Gives individual control of each 
tube element. 

New SQUARE LINE series metal case 10" x 10" x 5' /s ", striking two- -=`` 
tone hammered baked -on enamel finish. Detachable cover. Tube 
chart 8" x 9" with the simple settings marked in large easy to read 
type. Attractively priced. Write for details. 

a2daiona 
7eaetezeo 

Authoritative tests for tube value; shorts, open 
elements, and transcon- ductance (mutual con- 
ductance) comparison for 
matching tubes. 
Flexible lever -switching 
gives individual control for 
each tube element; pro - videsforroamingelements, 
dual cathode structures, 
multi- purpose tubes, etc. 
Line voltage adjustment 
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 
use. 

ELECTRICAL INSTRUMENT CO. BLUFFTON, OHIO 
RADIO -CRAFT for OCTOBER, 1945 
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MAKE MORE MONEY 
ELEy RóON 
8 

CIIES 

û,?. rnt2w aioà 
You men alreátly in Radio know how great the 

demand is for trained, experienced servicemen, oper- 
ators and technicians. You know how fast the field 
is growing and how important it is to keep up with 
developments - F.M. Receivers, Electronics and 
Television. You know, too, a fellow cannot learn 
too much about any industry for REAL SUCCESS. 
Whether you have experience or are merely INTER- 
ESTED in radio as an amateur, you must recog- 
nize the WONDERFUL OPPORTUNITY right 
within your grasp to cash in on your natural abil- 
ities. Make them pay dividends. Get into the ER- 
P11,RT RADIO SERVICE FIELD. Be an F.M. and 
TELEVISION specialist -OWN A BUSINESS OF 
YOUR OWN, if you prefer. Fill out and mail the 
coupon below for all the details of our plan. 

Get the Latest Inside Information -Short 
Cuts -Trade Secrets by 

Here's Just a Few of the In- 
teresting Facts you Learn 
with the FREE MANUAL. 
I. Routine for diagnosing Radio 

Troubles. 
2. Preliminary Inspection of Re- 

ceivers. 
3. How to Check Power Supply. 
4. How to Identify Various Stages 

of Receiver. 
5. How to Trace the Circuit and 

Prepare Skeleton Diagram. 
6. How to Test and Measure Volt- 

ages. 
7. How to Test Speaker in Audio 

Stages. 
B. How to Test Detector, I.F., 

R.F., and Mixer Stages. 
9. Complete Reference Table for 

Q u i c k l y Locating Receiver 
Troubles. 

PREtI 

"(?.74-,a..1). 

SHOP METHOD HOME TRAINING 
FROM 
Now the 

A REAL ESTABLISHED RESIDENT SCHOOL 
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 e x p e r i m e n t a l 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 on the quick progress our men make on the job. 
Incomes that seemed fantastic only a short time ago are now being reported by National graduates. And this is only a sample of what the future holds for the MAN WHO KNOWS RADIO, ELEC- TRONICS. F.M., TELEVISION and allied subjects. National is proud of the progress its graduates are mak- ing all over the world. Read the facts -the actual proof in the books we send you FREE. 

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

Send the 
Coupon and 

prove to 
yourself what 
YOU can do 
in RADIO! 

Be Sure Of Your Success And Security After The War 
Don't let your post -war ambitions lag. Don't let YOUR future depend 

on others. Build a career for yourself. Never in all history has the return- 
ing serviceman. or war worker been confronted with such a great future 
if he reaches out and grasps it NOR'. Here is a new world opening before 
you. Get ready now while you are still in uniform -while you are on your 
war job. Then you can soon step into an essential, well paid position or, 
with little capital, GET INTO BUSINESS FOR YOURSELF. It isn't a 

bit too soon to start now. Radio men are vitally needed. Fill out and mail 
the coupon immediately and examine the NATIONAL SII01' METHOD 
HOME TRAINING COURSE carefully. without obligation. 

NATIONAL SCHOOLS 

FREE LESSON /NCLI/DFD 
Examine the exclusive National Shop Method of Home Training. r 

See for yourself how sound and practical it is. Be convinced that 
you can learn Radio, Electronics, Television- quickly and easily In 
your spare time. You can't tell until you try. This trial is ABSOLUTELY 
FREE. Fill out the coupon immediately while you are thinking about it 
and drop It In the mail at once. 

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

Thief is the MODERN SYSTEM OF TRAINING: it matches the rapid 
progress constantly being made in Radio. Television and Electronics. It is 
TIME 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 
thousands to more pay and greater opportunity. 

You owe it to yourself -your future-to read the book "Your Future in 
Radio, Electronics and Television" -FREE to you when you send in the 
coupon. 

RADIO -CRAFT for OCTOBER, 1945 
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LOS ANGELES 37, CALIFORNIA EST.1905 

MAIL OPPORTUNITY COUPON FOR QUICK ACTION 

National Schools, Dept. 10 -RC (Mail in envelope or paste 
P on penny post card) 

4000 South Figueroa Street, Los Angeles 37, California. 

Mail me FREE the two books mentioned in your ad, including a sample lesson of your course. 
I understand no salesman will call on me. 

NAME 

ADDRESS 

CITY 

AGE 

STATE 
Include your zone number = INN ti- =no ti - -e0 
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With the new RCA lifeboat radio, shipwrecks need no longer take a terrible toll of lives. 

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, 

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. 

trA 

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. 

RADIO CORPORATION of AMERICA 
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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 

THE 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 
gó 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 3 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 done 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 

st 

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 generator. 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) 

FROM the October, 1910, issue of Mon - 
ERN ELECTRICS : 

Radiotelephony, by Wm. E. Smith. 
A Variable Slide -Plate Condenser, by 

Richard Barker. 
New Electrolytic Detector. 
Egner Holmstrom Transmitter. 
Novel Wireless Recorder. 
Helices, by D. E. McKisson. 

ttabfo trbirtp-libe Rutz Sp 
3Jn eernobach Vublicationg 

HUGO GERNSBACK 

Founder 
Modern Electrics 1908 

Electrical Experimenter 1913 

Radio News 1919 

Science & Invention 1920 

Radio -Craft 1929 

Short -Wave Craft 1930 

Wireless Association of America 1908 

90 Miles With a One-Inch Coil, by Chas. Some of the larger libraries in the country still have 

D. Herrold, E.E.d comes of Modern Electrics on file for interested readers. 
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Automatic Aerial Switch, by H. R. Dar- 
ling. 

How to Construct a Non -Inductive Po- 
tentiometer, by William Klaus. 

Adjustable Slider. 
Muffled Spark Gap. 
A New Slider. 
Construction of a Hot -Wire Ammeter. 
Simple Detector. 
Helix Clip. 
Sensitive Detector Stand. 
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AMATEUR 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 frequencies 
would soon be declared open to "ham" 
operation. 

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 AM 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 ?Wade, 
after hearing, to those best qualified, not to 
those under the wire earliest." 

Radio -Electronics 
Items Interesting 

AMINIMUM 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. Godofsky, 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 FM 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 
ownership of two AM stations in the same 
community, a practise not now permitted. 

12 

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. 

FULL -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 licensees shall be required to operate in accordance with the provisions of Section 

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 
issued. 

available, rescinding order 107 -A was 

GIFT 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 ixistitution, 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. 

RURAL FM may be detrimentally 
affected by FCC regulations re- 
quiring directional antennas to 
avoid invasion of urban areas, de- 

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 
time required to change to the new high 
frequencies, he estimated eight months, 
though this period might depend somewhat 
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. 
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Monthly Review 
to the Technician__, 

ToOSTWAR 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 Mock Industries. Sixty -four 
percent of those queried "Where will you 
buy your new radio" said they didn't know, 
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. 

TWO-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. 

A 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 he inserted in 
the middle of news stories or editorials in 
a newspaper ; especially when the interrup- 
tion -deliberately 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 
which have crept into radio. 

RADIO -CRAFT for 

RICES of new 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 Commodore 
described a recent wartime arrival at New 
York in dense fog, which would normally 
have required anchoring and waiting for 
clear' weather : 

" V1'e were traveling in one of the thickest 
fogs I have ever experienced," 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 reached 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 foot 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 16.) 

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. 1 
Its Many Applications Won War for United Nations 

RADAR 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 aerial 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 bomb loads. Neither was it known 
that radar -by means 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 point 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 to travel 186 miles out and back. 
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By FRED SHUNAMAN 

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 radio waves we must be 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 ordinary 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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Courtesy General Electric Co. 

Fig. I -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 second 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 

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 conttpller 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 GCI. 

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 usually then 
finish off his adversary before being him- 
self sighted. 

A still later development was the smaller 
AI, or Aircraft Interceptor, a short -range 
radar which is carried in the plane. The 
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 -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 

FIRST of the many peace -time appli- 
cations of radar is an "electronic 
navigator" which can detect through 
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, is so sensitive that it can detect 
metal objects as small as ordinary buoys. 
A ship, instead of lying 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- 
ly limited by natural conditions. 

A working demonstration 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 through any kind of thickened 
overcast condition, 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 demonstratiop 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 by a series of con- 
centric "marker rings" electronically super- 
imposed on the picture screen. According 
to General Electric engineers, 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 ray 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 ail 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 
major 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 
lake 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- frequent 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' 
instryction 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. 
Photos courtesy General Electric Cd. 
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' STRATOVISION 
RANGE 

Fourteen transmitters in planes 
30,000 feet up can cover the United 
States with FM and television 
programs from metropolitan nets 

AREVOLUTIONARY néw 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. Nóbles, 27- 
year - old engineer 
from Texas calls 
aviation in to help 
electronics, and has 
been given the name 
of Stratovision. 

The Stratovision 
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. 

Reception of S tratovision broadcasts 
would he 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 
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useable signal 
throughout a 422 - 
mile wide receiving 
area covered by a 
plane -borne transmitter 30,000 feet ii the 
sky, would require only one -fiftieth as 
much power as is needed by a 50 kilowatt 
transmitter on the ground covering an 
area only 100 miles in diameter. 

The Stratovision system would employ 

Above - The 
United States 
covered by 14 

airplane stations. 
Left - Detail of 
one plane's 
broadcast service 
territory, center- 
ing on Pittsburgh. 

The eight planes in 
the Stratovision relay sys- 

tem would fly over New York, 
Pittsburgh, Chicago, Kansas 

(Colo- 

rado), Salt 
(Nebraska), 
Lake City a d e Los Angeles, 

linking logical talent centers in New York 
and Hollywood. By adding six more planes 
over Durham ( North Carolina) , Atlanta, 
Memphis, Dallas, Sacramento and Port- 

land (Oregon), it 
would be possible 
to provide Strato- 
vision coverage for 
51% of the nation's 
area and 78% of its 
population. 

Programs would 
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 plane -to -plane connec- 
tions would be employed to form the nation - 
wide high -altitude relay network. 

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 
is the fact that as the height of a tele- 
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 

(Continued on. page 45) 

STR AT O VISION 
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- 
mitters on each 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 stationing, 
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. 
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COVER FEATURE : 

B -29 ELECTRONIC 
GUN CONTROL TESTS 
THE "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 

Electronically -controlled turret of a B -29. 

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 is 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 miss 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 
into 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 

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

18 

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 system, 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 bracket 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 ballistic 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 from the range potentiometer on the sight for various ranges. 

All of the above inputs are introduced 
into the computer 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 color 
television, but the "primaries" of the color 
printer, red, yellow and blue. 
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HOW RADAR OPERATES 
Resumé of All Technical Information Released to Date 

RACTICALLY every radar set is made up of the fol- 
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 forming 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- 
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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 this 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 directions, since such side lobes may often 
be fatally confusing; and, 

c. 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 
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A COMBINATION 
10 -TEST PANEL 

By CHARLES H. McELROY* 

EACH one of the units used on this 
test panel can be assembled and 
operated individually. 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 ohms per volt. 

Three D.P.D.T. toggle switches are con- 
nected in 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 / or 3 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. 

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 
ohms. 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 use 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 
in 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 easy 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 
bas 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 loos Angeles in 1923. 

From 1923 to 1927 was associated 
with Westinghouse. For the next ten 
years 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., 
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. 

t ie 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 discharging 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 theolow 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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of the IO -in -I combination testing unit which practically puts a complete laboratory behind a single panel. 
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A voltmeter, milliammeter for A.C. and D.C., multi -range ohmmeter, decade boxes for resistance and capacity, an output meter, leakage 

testers for paper and electrolytic condensers, a lamp unit for continuity checking and a capacity analyzer are contained in this unit. 
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MICROWAVES 
PART III Antennas and Radiators 

By MAJOR EUGENE E. SKINNER* 

ICROWAVE systems pose rela- 
tively simple antenna problems. 
They can use practically any type 
of antenna that has been devel- 

oped for any other system, hut in a much 
less weighty and cumbersome form.. \pply - 
ing the same principles, but due to the ex- 
treme shortness of wave length, a micro- 
wave system can use a few feet of cable and 
a few inches 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 opening that is several wave- 
lengths across. 

Construction problems in an antenna like 
this require a greater knowledge of sheet- 
metal work than of anything else. If a 
highly directional beam is to be broadcast 
or received using the horn type antenna, 
an exponential horn may be used, but 
for most purposes, a simple type similar 
to that shown in Fig. 1 is satisfactory. In 
this type? the directivity can be controlled 
by varying the flare angle. Using this 
method, the beam is wide at 0° (straight 
cylinder with no flare), narrows consider- 
ably at 20 °, and becomes sufficiently 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 Fig. 2 would be simple to construct. 
One fixed at 60° would be yet simpler, and 
probably would be very satisfactory, since 
beams or radar -type sharpness are not 
required. 

0. FLARE ANgLB 

Fig. I- 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. 

bolas can easily construct a fairly accurate 
and very simple reflector. The antenna is 
placed at the focal 'point of the reflector, 
and were it of infinitely small size, a sharp 
beam depending on the size of the reflector 
could be formed. However, the dipole does 
have a definite length, depending upon the 
frequency used. Since this length becomes 
shorter as the wave length is decreased, the 
beam 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, 

well, for if the reflector were a mirror, and 
the antenna were a source of light, the 
light would he beamed in the sanie manner 
as the microwaves. A sealed -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 
focusing type of antenna makes it unnec- 
essary to have an excess 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 efficient, 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. 

RADIO- 

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 earth into the atmosphere, it strikes the 
ionisphere and is reflected back 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 sev- 
eral. 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 is a 
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 

By I. QUEEN 

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. If 
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 
received from nearby stations. A series con- 
denser in the antenna circuit may be 
switched in only when strong signals arc 
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 I.F. filtering 
(Fig. 1). 

L 
50IF9 

OUTPUT 

00 
fat 

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. 

6S Q7 -2 .9 100 91000 1100 
6S R7 -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 by 
using the proper impedance tap on the out- 
put transformer. A multi -tap output trans- 

former 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, if a 6V6 is the only available 
replacement, note that it requires a different 
load, besides the change in filament current 
and cathode resistance. 

Tube 

6V6 

Ep Eg Es Is 
250 -16.5 250 6.5 
250 -12.5 250 4.5 

Ip Load Output Rk 
34 7000 3.2 400 
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 efficient arrangement 

(Continued on page 39) 

Table of Rectifier Tube Characteristics 

Low -mu triodes have low plate resistance 
and vice versa. Resistance coupling should 
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TUBE FILAMENT CATHODE 
TYPE VOLTAGE CURRENT TYPE 

O Z4 
1V 
2W3 
2X2 
5R4GY 
5T4 
5U4G 
5V4G 
5W4 
5X3 
5X4G 
5Y3 1 

5Y4í 
5Z3 
5Z4 
6H4GT 

*6H6 
6W5G 
6X5 
6Y5 

6Z5 
6ZY5G 

*7A6 
7C4 
7Y4 
7Z4 
12A7 

*12H6 
12Z3 
14 Y4 
25A7 

*25X6 
25Y4 

*25Y5 
25Z4 

*25Z5 
*25Z6 
28Z5 
32L7 
35Y4 
35Z3 
35Z5 

*35Z6 
45Z3 
45Z5 

*50Y6 
*50Z7G 
70L7 
80 
81 
82 
83 
83V 
84 
117L/M7 
117N7 
117P7 

*117Z6 

MAX. RMS (WITH 
CONDENSER INPUT) 

MAX. D.0 . FULL OR 
OUTPUT HALF -WAVE 

F 
H 
H 
H 
F 
F 
F 
F 
F 
F 
F 

cold 325 30 -75 
6.3V .3 A (H) 350 50 
2.5 1.5 (F) 350 55 
2.5 1.75 4500 7.5 
5.0 2.0 (F) 1000 150 
5.0 2.0 450 225 
5.0 3.0 (F) 450 225 
5.0 2.0 375 175 
5.0 1.5 (F) 350 100 
5.0 2.0 (F) 1275 30 
5.0 3.0 (F) 450 225 

5.0 2.0 (r') 350 125 
5.0 3.0 (F) 450 225 
5.0 

215 
350 125 

6.3 (H) 100 4 
6.3 .3 (H) 150 8 
6.3 325 90 
6.3 .6 (H) 325 70 
6.3 .8 (H) 325 60 

l 

f 6.3 
l 12.6 g} (H) 325 60 

6.3 .3 (H) ' 325 40 
6.3 
6.3 

.15 

.15 ( l (H) 
150 
117 

8 
5 

6.3 .5 .5 (H) 325 60 
6.3 .9 (H) 325 60 

12.6 .3 (H 125 30 
12.6 
12.6 

.15 

.3 
(IIH 150 

235 
8 

55 
12.6 .3 (Ii) 325 60 
25.0 ( 117 75 
25.0 .15 (H) 250 60 
25.0 .15 (H) 125 75 
25.0 .3 (H) 250 85 
25.0 .3 125 125 
25.0 .3 a 235 75 
25.0 235 75 
28.0 .24 (H) 325 100 
32.5 .3 (H) 125 60 
35.0 
32.0 

.15 

.15 (Ii) 
235 
235 

100 
100 

35.0 .15 (H) 235 100 
35.0 
45.0 

.3 

.075 ( H) 
235 
117 

110 
65 

45.0 .15 (H) 235 100 
50.0 .15 (H) 235 75 
50.0 .15 (H) 235 65 
70.0 .15 (H) 125 70 

5.0 
7.5 

2.0 
1.25 (Fj 

350 
700 

125 
85 

2.5 3.0 (F) 450 115 
5.0 3.0 (F 450 225 
5.0 2.0 (H) 375 175 
6.3 .5 (H) 325 60 
117 .09 (H) 117 75 
117 .09 (H) 117 75 
117 .09 (H) 117 75 
117 .075 (H) 235 60 

F 
F 
F 
H 
F* 
F 
F 
F M 

F 
F 
F 
H 
F 

H, 
F 
H 
F 
H 
F 
H 
F 
H 
F 
F 
F 
F 
H 
H 
H 
H 
H 
H 
F 
F 
H 
F 
H 
F M 
F M 
F 
F 
H 
H 
H 
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. 

1945 23 

www.americanradiohistory.com

www.americanradiohistory.com


"DESIGN ENGINEERS" 
OF THE U. S. FORGES 

By CAPT. M. M. CAROTHERS, Signal Corps 

ACONSCIENTIOUS radio manu- 
facturer, intent upon producing a 
better set than his competitors, 
would he delighted with the flow 

of helpful criticism which the Army Signal 
Corps receives from its own "best cus- 
tomers"- Signal Corps, Infantry, Artillery, 

The Guidon radio as adapted for foxhole use. 

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 out 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 make 
it work," or that the equipment is "in- 

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

Signal Corps Photos 

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 then 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 indicates that changes can be made 
in the field to effect better operation, a 
\Var 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.O.," 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 ; 

Nvhether or not drawings are required and, 
ii 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 to 
meet different tactical needs, dozens of new 

(Continued on page 55) 
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Nazi Morale Radio 
Presents Interesting Contrasts to U. S. Sets 

By ALAN JAY 

THE Nazi Air Force, in a last min- 
ute effort to boost 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" set, and was distributed to the 
soldiers for their entertainment. 

The receiver 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 bolts 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 from 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 seems 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- 
work of contlensers 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 circuitsas 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.F. coils are wound on plastic forms. 
Low- temperature -coefficient c o n d e n s e r s 

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 inserted 
into this slot and driven in until the can is 
fastened securely. The good feature of this 
is its easy accessibility. Just knock out the 
wedge, and the I.F. 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 it is applied to the battery plugs as 
shown in the illustration, Fig. 1. As the 
knob is turned in, after the pin plug is in- 
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 battery 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. 

RELAXED MAX /yfUyf TENSION 

Fig. I -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 been 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) 
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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, afi 
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 discovered, 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 one -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 851/2% 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 

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 
sóme 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 is hardly enough to be 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 
sectionalizing 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 optimum 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 
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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 system 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 a taperin- 
troduces variables which can often be deter- 
mined only by actual experimentation, a 
method which may Prove 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 itself 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 rage 47) 

Fig. I, left- Current distribution on various heights of straight -wire 
vertical broadcast antennas. Fig. 2, right- Current distribution on 
several types of broadcast towers under optimum conditions. 
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Scrambled Speech 
For Radiophones 

By JOHN B. PARCHMAN 

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 received in private has 
been the goal of many radio men. The 
" scrambled 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 amateurs to various fields 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. Moreover, the final re- 
ceived speech needs to be of fairly good 
quality. 

Fig. I -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 -hand transmission. 
Amplitude modulation for voice transmis- 
sion is the process by which the amplitude 
of the radio frequency wave is varied in 

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

The process of modulation produces ad- 
.ditional radio frequencies in pairs either 
side of the carrier frequency, which are 
called side bands. These frequencies are 
essentially the carrier plus the audio -modu- 
lating frequency and the carrier minus the 
audio frequency. Therefore, the frequency 
occupied 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 carrier plus and minus the speech band. 

e4 

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 cycles per second 
to 3,000 plus 2,500 = 5,500 cycles per 
second. 

An examination of the above frequencies 
will show that the minus terms are in effect 
inverted, i.e., 2,500 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 the modu- 
lated wave is contained in the side bands. 
Some of thé broadcast transmissions today 
call for the transmission of the carrier and 
both side hands. 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 receiver 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 objectionable 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 balanced 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 amplifier to the input terminals of a 
bridge type 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 
best be described bÿ 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 
theme 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 page 52) 
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DETECTOR CIRCUITS 
Part III - Detectors for F. M. Circuits; The 
Limiter Stage; Principle of the Seeley- Foster 

Discriminator; The Travis Circuit 
By ROBERT F. SCOTT 

THE 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 is 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 
frequency 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 transmitter or 
within the receiver. To assure a signal of 
constant amplitude being fed to the detector 
of the F.M. detector, an overloaded am- 
plifier, called a "limiter" is connected be- 
tween the I.1 . amplifier and the detector. 
The limiter is simply an amplifier tube 
which operated at low plate potential so 
that the tube reaches 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 
circuits. 

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 
between the primary and secondary is 90 
degrees and the ends of the secondary are 
18b degrees out of phase with respect to 
the center -tap. 

If the center -tap is connected to the plate 
end 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 

Of 

Fig. Ie- Limiter and discriminator Circuit, 

the combined load resistors will be the 
algebraic sum of the output of both diodes, 
of zero. With no modulation impressed on 
an F.M. carrier, its frequency is constant, 
and there is no output from the discrimi- 
nator. 

When the input signal is modulated, the 

Robert F. Scott was born August 10, 
1918. Studied mathematics, chemistry 
and physics at Claflin College, Orange - 
burgh, S. C. Studied two years in elec- 
trical engineering at the Agricultural 
and Technical College, Greensboro, 
S. C. 

Discontinued studies due to failure 
of his eyes. Took up radio servicing 
and electrical repairs. Acquired ama- 

teur license, call W4FSI, operating his 
station on 40 and 80 -meter CW. Spent 
1939 -40 as special student at Delaware 
State College, in physics and math. 
Took flight training until his eYes 
failed again. Went to Dover Airport as 
Student Pilot and apprentice mechanic. 

Enlisted in October 1940. Sent to 
Cavalry Detachment of U. S. Military 
Academy at West Point, N. Y. After a 
course in Cavalry Communications and 
radio maintenance at Fort Riley, 
Kansas, returned to West Point as 
Communications Sergeant, his present 
position. 

Post -war plans: To get two years' 
more training in electronics, then to 
qualify for a limited commercial pilot's 
and instructor's rating. Hobbies: radio, 
flying and photography. 

frequency is no longer at the resonant f re- 
quency of the transformer but swings about 
this point. During these excursions about 
the center frequency, the phase difference 
between the primary and secondaries is no 
longer held to 90 degrees and the voltage ap- 
plied to the diodes will be unequal. The out- 
put of the diodes will then be proportional to 
the applied R.F. voltage. This A.C. voltage 
will have the same frequency of the modu- 

lating voltage and its amplitude will be pro- 
portional to the deviation of the signal from 
the intermediate frequency. This circuit is 
called the Foster -Seeley discriminator. 

The Travis discriminator, Fig. 2, uses a 
transformer having three tuned windings. 

Fig. 2- Travis discriminator. Diodes are tuned 
above and below the carrier frequency. 

The primary is tuned to the intermediate 
frequency and one of the secondary wind- 
ings is tuned lower than the primary by a 
small amount. The remaining secondary is 
tuned higher than the primary by the same 
frequency difference. The ends of the sec- 
ondary windings are connected to the plates 
of diodes which have their load resistors so 
connected that the voltage drop across them 
will have opposite polarity. When the signal 
being received is at the I.F. mid -frequency, 
each secondary receives an equal voltage. 
The output of the diodes will be equal and 
opposed and the net voltage drop across 
the loads in series will be zero. When the 
input frequency swings, giving more signal 
first to one secondary, then the other, the 
output voltage from the diodes will be un- 
equal. The net voltage across the output of 
the circuit will be the algebraic sum of the 
two voltages and will have the polarity of 
the greatest voltage. 

The chart shown in Fig. 3 illustrates how 
the output of the two diodes will vary 
with frequency change. 

Another system of frequency modulation 
detection, developed by G. L. Beers, RCA 
engineer, uses a narrow -band discriminator 
somewhat similar in principle to the Travis 
type. A special oscillator tube following 
the intermediate frequency stages hetero- 
dynes the signal to one -fifth the I.F. Thus 
a 200 -Kc intermediate frequency is reduced 
to 40 Kc for the detector. One of the dis- 
criminator's tuned circuits is tuned to 840 
and the other to 900 Kc, for an 860 -Kc 
carrier. This system is said to obviate the 
necessity and to improve adjacent, channel 
selectivity greatly. 

Fig. 3 -Chart shows variation of diode re- 
sponse with carrier shift from zero frequency. 
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Any port in a storm 
...but there are no ports 

More than one sailor has said, "It's a 
helluva place to fight a war!" 

That's a miracle of understatement 
when you know the Pacific as well as the 
U. S. Navy knows it. 

They know how many thousands of 
miles you have to go before you reach 

the fighting fronts. 

They know there's almost continual 
rain and bad weather to hamper opera- 

tions after you get there. 

And they know there are no good ports! 

Think of the thousands of ships, and 
the millions of tons of supplies it takes 
to keep our fighting forces moving to- 
ward Japan. 

Imagine, if you can, the problem of 
handling those ships and supplies with 
no port facilities. 

There are no giant cargo cranes... no 
miles of docks and warehouses...nothing 
but beaches, and human backs, and a 

refusal to call any job impossible. 

Remember, too: 

It takes 3 ships to do the supply job 
in the Pacific that 1 ship can do in the 
Atlantic. 

It takes 6 to 11 tons of supplies to put 
a man on the Pacific battleline, and an- 
other ton per month to keep him sup- 
plied. 

It takes a supply vessel, under ideal 

OFFICIAL U. S. NAVY PHOTO 

conditions, half a year to make one 
round trip. 

Add up those facts, multiply by the 
number of sailors, soldiers, and marines 
for whom the Navy is responsible. 

Maybe you'll begin to realize what "no 
ports" can mean in the rough, tough 
waters of the Pacific. 

Maybe you'll see that we have two 
reasons to be proud of the U. S. Navy. 
First, the way they've sunk the enemy's 
ships. 

Second, the way they sail your ships 
. taking the worst the Pacific can hand 

them ... but keeping the supply lines open 
... keeping the attack on schedule! 

SPERRY GYROSCOPE COMPANY, INC. GREAT NECK, Na Ya 

?elte Yfr.4-7 LOS ANGELES SAN FRANCISCO SEATTLE NEW ORLEANS 
CLEVELAND BROOKLYN HONOLULU 

M A K E R S O F P R E C I S I O N I N S T R U M E N T S F O R T H E A R M E D F O R C E S 
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the structure, whatever its size, must swing 
around or up and down to direct the beam 
in the necessary direction. In certain cases 
where one needs to scan only a small sector, 
techniques have been worked out for rapid 
electrical scanning not requiring the notion 
of the whole antenna structure itself. So far, 
however, there has been no method for 
extending this rapid electrical scanning to 
cover more than a relatively small sector. 
Radars for directing guns which need ac- 
curate and fast data in a small sector are 
making use, however, of this valuable tech- 
nique. 

To carry the radio -frequency energy 
from the oscillator to the antenna, and the 
echo from the antenna to the receiver, wires 
and coaxial cables are used at ordinary 
wave- lengths. For microwaves, however, 
it is more efficient to use wave guides, 
which essentially are carefully proportioned 
hollow pipes -and the transmission system 
hence is often called "plumbing." 

4 -The problem of the receiver for radar 
is also a complex one. In practically all 
radars the superheterodyne principle is em- 
ployed, which involves generating at low 
power a radio frequency fairly close to 
that received, and "beating" this against the 
received signals, forming an intermediate 
frequency, which is then amplified many 
times. Curiously enough the crystal, used 
as a detector and mixer, has again come 
into its own in microwave receivers. The 
peculiar characteristics of pulse signals re- 
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HOW RADAR OPERATES 
(Continued from page 19) 
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quire that receivers be built with extremely 
fast response, much faster even than that 
required in television. The final stages must 
prepare the signals for suitable presenta- 
tion in the indicator. The receiver normajly 
occupies a relatively small box in the corn- 
plete radar set, and yet this box represents 
a marvel of engineering ingenuity. A par- 
ticularly difficult piece of development is 
concerned with a part closely connected 
with the receiver. This is a method of dis- 
connecting the receiver from the antenna 
during intervals when the transmitter is 
operating so that the receiver will not be 
paralyzed or burned out by the stupendous 
bursts of radio frequency energy generated 
by the transmitter. Within a millionth of a 
second after the transmitter has completed 
its pulse, however, the receiver must be 
open to receive the relatively weak echo 
signals ; but now the transmitter part of the 

°circuit must be closed off so it will not 
absorb any of this energy. 

5 -It is the indicator of a radar that pre- 
sents the information collected in a form 
best adapted to efficient use of the set. 
Nearly (but not quite) all radar indicators 
consist of one or more cathode -ray tubes. 
In the simplest or "A" type of presentation 

the electron beam is given a deflection pro- 
portional to time in one direction -say, 
horizontally - and proportional to the 
strength of the echo pulse in the other - 
say, vertically. If no signals are visible, 
then one sees a bright horizontal line (the 
"time base ") across the tube face, the dis- 
tance along this line representing time 
elapsed after the outgoing pulse. A return- 
ing echo then gives a V- shaped break in 
the line at the point corresponding to the 
time it took the echo to come back. The 
position of the "pip" along this line meas- 
ures the distance to the reflecting object. 
There are many variations of this type of 
indicator for special purposes, but most 
radars have an A- scope, even when other 
types are also provided. 

Many types of radar whose antennas 
"scan" various directions employ the PPI 
tube. , Here the time base starts from the 
center of the tube and moves radially out- 
ward in a direction corresponding to that 
in which the antenna is pointing. This time 
base rotates in synchronism with the an- 
tenna. The returning signal, instead of 
causing a break in the time base, simply 
intensifies its brilliance for an instant. 
Hence each signal appears as a bright spot 
of light at a position corresponding to the 
range and bearing of the target. Thus a 
maplike picture of all reflecting objects ap- 
pears in the cathode -ray tube face. 

Since the antenna can usually be rotated 
(Continued on page 47), 

A GLOSSARY OF 
A.I. Air Interception -sets used in air- 

craft, especially night- fighters, to de- 
tect and attack enemy aircraft. 

Asdic Apparatus for detecting submarines 
(not radar). 
Air to Surface Vessel -sets used in 
aircraft to detect and attack ships 
and surfaced submarines. 
Aircraft Warning Set -of general ap- 
plication to long -range detection ap- 
paratus. 

"Blip" or "Echo" The visual indication on the "scope" 
given by the reflected impulses from 
the object located. Also referred to 
as the "Break." The use of the sec- 
ond named term led to the adoption 
of the tune "Little Sir Echo" as the 
theme song of the radar operators. 

B.T.O. Bombing Through Overcast. 

A.S.V. 

A.W.S. 

Cathode Ray Tube The Cathode Ray Tube or Oscillo- 
or "Scope" scope used in radar sets as an indi- 

cator unit. 
Centimeter Waves Radio waves of very short wave 

length (only a few centimeters) and 
of extremely high frequency. 

C.D.U. Coast Defence Units for the protec- 
tion of coastal and harbor installa- 
tions for sea attack and for assist- 
ance of fire control of shore bat- 
teries. 

Display Methods of showing the radio echo 
on the cathode ray tube. 

Electron , An electrical particle. 
"Floodlighting" Covering a wide area with radar 

waves in a wide fixed beam. 
G.C.I. Ground Control Interception - an 

apparatus specially designed for the 
control of fighters in the intercep- 
tion of enemy aircraft. 

"Gee" Radar navigational aid, by which 
bombers are guided from the home 
field. 
See "Mickey." 
Gun -laying sets designed specifically 
for gun control. 

"Gen Box" 
G.L. 

RADAR TERMS 
"Headlight Sets" 

Heaviside Layer 

I.F.F. 

Ionosphere 

M/C 

"Mickey" 

"Oboe" 
"Pip" 

P.P.I. 
"Pulse" 

Racons 

Radar 

Radar Altimeter 

Radiolocation 

RCAF 
R.D.F. 

S.L.C. 

T.W.S. 

Radar sets operating in a similar 
manner to a searchlight. 
The lowest reflecting layer in the 
ionosphere. 
Identification, Friend or Foe -sets 
carried in friendly aircraft to give a 
special radar response . which will 
identify them as friendly aircraft. 
Is that portion of the earth's upper 
atmosphere in which reflecting lay- 
ers exist. 
Megacycle -a measure of frequency 
-representing one million cycles or 
oscillations per second. 
Special type of Plan Position Indi- 
cator used by planes to survey the 
terrain below. 
Improved form of "Gee." 
Same as "blip." "Pip" is the Ameri- 
can term. 
Plan Position Indicator. 
A transient burst of radio energy 
sent out by the radar transmitter. 
Radar beacons used to assist friend- 
ly aircraft in navigation and horning 
and for blind landing. 
Term coined in the U. S. A. to sig- 
nify Radio Direction Finding And 
Ranging, now in common use. 
A device giving a constant indica- 
tion of the height of the aircraft 
above the surface of the ground. 
Term first generally used in the 
British Services to describe this de- 
velopment. 
Royal Canadian Air Force. 
Reflection Direction Finding - the 
initials used in Britain in the early 
days to describe radar. 
Searchlight Control Radar Set -fa- 
miliarly known as "Elsie." 
Tail Warning Sets -used to give 
warning of approach of other air- 
craft from the rear. 
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IT'S engineering that counts these days -and it's 
engineering that Sprague Electric Company gives 

you in fullest measure! From the smallest Sprague 
tubular or Atom replacement type to unique, giant 
capacitors developed for difficult war services, you'll 
find Sprague engineering leading the way in assur- 
ing such essential characteristics as greater depend- 
ability in smaller size, longer life, and outstanding 
electrical performance. 

The three exclusive Sprague developments shown 
here are typical of many that have played a big part 
in helping Sprague become a FIVE TIME WINNER 
of the coveted Army -Navy "E" Award. And they're 
typical of the kind of engineering that goes into 
every Sprague Capacitor or Koolohm Resistor that 
leaves the plant ! 

See the Sprague Trading Post 
Advertisement on Page 6 

Soles Manager 

SPRAGUE PRODUCTS COMPANY 
North Adams, Mass. 

(Jobbing Sales Organization for Products of the Sprague Electric Co.) 

SPRAGUE 

VITAMIN Q. This unique impregnanf 
is Sprague's answer to high -voltage, high- temperature 
problems. Although small in size, Vitamin Q Capacitors 
operate satisfactorily at thousands of volts at ambients 
as high as 105° C. Leakage resistance at room tempera. 
ture is 20,000 megohms per microfarad -at least five, 
times better than that of previous types! 

OGLASS -TO -METAL SEALS 
Under this exclusive Sprague method, glass capacitor bush- 
ings are welded directly to the metal container. On certain 
Sprague Koolohm Resistor types, the units are encased in 
glass tubes which are then processed to the metal ends. 
The resulting seals are leak- proof, shock -proof, humidity - 
'proof and fungus -proof I 

© *CEROC 200 
Much electrical equipment 

can now be designed for 200° C. 

continuous operation, thanks to 
Sprague CEROC 200, a Class C 

flexible ceramic insulation for wire. 
Smaller equipment can be designed, 
to do bigger jobs. 

*Trademarks registered 
U. S. Patent Office 

CAPACITORS FOR EVERY SERVICE, 

AMATEUR, AND EXPERIMENTAL NEED 

RADIO -CRAFT for OCTOBER, 1945 31 

www.americanradiohistory.com

www.americanradiohistory.com


f 

f 

1 

New Radio Products 
LIMITS BRIDGE 

Associated Research, Inc. 
Chicago, Illinois 

MODEL 81 Low Range Limits Bridge 
is one of a series of units for the rapid 

comparison of large quantities of resistors 
having comparable values. It is adapted to 
volume testing of resistance values up to 
2,000 pieces an hour- particularly for test- 
ing motor windings, transformer primaries 
or secondaries, rheostats, potentiometers, 
lamps, shunts, multiplier resistors and simi- 
lar applications. 

One of the outstanding features of the 
instrument is extreme flexibility through 
use of an external reference standard. A 
combination test fixture and automatic con- 
trol switch adds to this characteristic; 
also binding posts at the right side of the 
unit for connection to user's test fixture 
where desired. 

The instrument is battery -operated. The 
overall adjustable range is from % ohm to 
10,000 ohms, with adjustable ratio arm, 
sensitivity control, production type test fix- 
ture with automatic on -off switch. The sen- 
sitivity control range is from ±%% to 
±10 %. The indicator is a sensitive zero 
center galvanometer.- Radio -Craft 

MULTIMETER 
The Triplett Electrical Instrument Co. 

Bluffton, Ohio 
IVIODEL 625 -N Volt-Ohm-Milliarnmeter 

1 gives maximum testing facilities plus 
greater sensitivity. 

D.C. voltage ranges with dual sensitivity 
(10,000 and 20,000 ohms per volt) provide 
double the number of full scale readings of 
the average tester. 0- 1.25 -5 -25- 125 -500 -2500 
D.C. volts, at 20,000 ohms per volt ; and 
0- 2.5 -10 -50 -250- 1000 -5000 D.C. volts, at 
10,000 ohms per volt. 

Current ranges 0 -50 D.C. microamperes; 
0 -1 -10 -100 -1000 D.C. milliamperes and 0 -10 
D.C. amperes, at 250 M.V. 

Resistance ranges 0 -400 ohms (60 at 
center scale) ; 0- 50,000 ohms (300 at cen- 
ter scale) ; 0 -10 megohms (60,000 ohms at 
center scale). 

Direct reading Output Level Decibel 
ranges -30 to +3, +15, +29, +43, +55, 
+69 db. A condenser is in series with A.C. 
volt ranges for output readings. 

The black, molded case, 6 x 51/2 x 2/ 
inches, is furnished with leather strap han- 
dle for portable use. Test leads and acces- 
sories furnished. -Radio -Craft 

DUAL AMPLIFIER 
Operadio Manufacturing Co. 

St. Charles, Illinois 
THE soundcaster, a new 40 -watt dual 

amplifier designed for either plant 
broadcasting or public address service, has 
been recently introduced. A standard fea- 
ture on all three models (530, 531 and 
1335) is a switch for easy selection of 
public address mixing or plant broadcast- 
ing service. For plant broadcasting per- 
formance, a panel switch permits pre -set 
volume selection of voice- paging, music or 
remote microphone. 

The basic Soundcaster, Model 1335, is 
engineered for continuous use wherever 
commercial or industrial requirements de- 
mand a quality, heavy duty amplifier. 
Automatic record changing mechanism or 
manually- operated record turntable may be 
added. 

Model 531 incorporates a 2- speed, manu- 
ally- operated, record player for ten- and 
twelve -inch commercial recordings, or six- 
teen -inch transcriptions. Model 530 features 
an automatic record -changing mechanism 
for either 12 ten -inch, or 10 twelve -inch 
recordings. 

Soundcaster is finished in blue -gray 
wrinkle and weighs approximately 45 
pounds. Recessed pilot lights illuminate 
panel controls for microphones, recordings, 
paging, and bass and treble response. - 
Radio- Craft 

DOUBLE -BEAM C -R TUBE 
Allen B. DuMont Laboratories, Inc. 

Passaic, N. J. 
TYPE 5SP Cathode -Ray Tube provides 

two complete "guns" in a single glass 
envelope, both aimed at or converging, on 
the single screen for simultaneous and 
superimposed traces. 

This double -beam cathode -ray tube re- 
moves such previous limitations the neces- 
sity of having to use two tubes for a si- 
multaneous comparison of two phenomena, 
or having to use an electronic switch in 
order to present first one phenomenon and 
then the other on the same tube screen in 
rapid succession. 

The two independent "guns" are con- 
tained in a 5 -inch envelope. There is com- 
plete and independent control of the X, Y 
and Z axis functions for each beam. Ade- 
quate shielding between "guns" and "plates" 
minimizes "cross -talk" particularly at high 
frequencies. Deflection plate leads are 
brought out through the glass envelope 
wall, minimizing shunt -input deflection - 
plate capacitance and lead inductance, 
and also preventing interaction between 
signals caused by coupling between long 
leads. Second -anode leads are also brought 
out through the envelope wall in order 
to provide better insulation and longer 
leakage paths.-Radio-Craft 
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Volume Control 
Selector Switches 
Lever Action Switches 

Old Man Centralab urges you today, as he has for the 
past two decades, to "always specify CENTRALAB" 

Replacements. 

Your jobber or supplier has comparatively ample 
stocks of the famòus RADIOHMS, Selector Switches 
(Bakelite or Steatite insulation) in kit form or standard 
completely assembled and individually cartoned Tone 

Switches and Lever Action Switches. 
... and because there is no substitute for quality be 
sure to "always specify CENTRALAB" 

Send for Catalog No. 24. 

Division of GLOBE -UNION INC., Milwaukee 

7w'dc(eel4 dip Variable Resistors Selector Switches Ceramic Capacitors, 

Fixed and Variable Steatite Insulators and Silver Mica Capacitors. 
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World -Wide Station List 
ANEW SEASON is at hand for 

short wave reception and also for 
the world. Now that peace is here 
we hope, forever -new heights in 

radio reception should be attained. It will 
be a great day when the thousands of 
amateur stations throughout the world get 
back on the air again. When this is so; we 
will endeavor to devote part of our small 
space to them. - 

The Australians have added a new call 
And a new frequency in their North Ameri- 
can service. VLA4 is heard at 1 :10 to 1:40 
am on 11.710 megacycles. Also in the 
North American service from "down un- 
der" is VLC5 on 9.540 (8 -8:45 a ii) ; VLC6 
do 9.615 (11 -11 :45 am) ; VLC3 on 11.710 
(11 -11 :46 am and 9:45 -10:45 pm) ; VLC4 
on 11.840 (1 :10-1 :46 am and 11-11 :45 am) 
and VLC4 on 15.315 (9:45 -10:45 pm, 1:10- 
1 :45 am). 

Canadian stations CHTA on 15220 at 7 
am to 4 pm and CHOL on 11.730 at 4:15 
to 7 pm are located in Montreal and are 
owned and operated by the Canadian gov- 
ernment. Each uses 80,000 watts power. 

Edited by ELMER R. FULLER 

A complete revision of the schedules of 
the B.B.C. has been made in this issue 
and will be found quite accurate until late 
fall or early winter. Then GRC gfm 2880 
megacycles will again be added to the fre- 
quencies in use. 

We would like to hear from our former 
observers who have been serving the coun- 
try and may now have time again for 
radio. Also from those of our observers 
overseas who are still able to correspond 
with us. Several were in territory occupied 
by our enemies ; one in particular was 
Charles LeRasle, co -owner of the home 
station F8UE of Rouen, France. The last 
letter from this fellow was written . from 
Paris about three or four days before it 
fell to the Germans. Another was J. M. 
Ruiz of Manila who has not been heard 
from since the outbreak of the Japanese 
war in late 1941. There are several others 
and if anyone should know of their where- 
abouts, please contact Radio- Craft. Several 
Englishmen were also among our observ- 
ers. One, I have learned from reliable 
sources, was lost at sea while going to 

Africa early in the war. Others no doubt 
were in the armed services. 

At the time of going to press, the matter 
of the Japanese and other Asiatic short 
wave stations was in doubt. However, it is 
expected that they will be heard as before, 
probably under control of the Allied Su- 
preme Commander. Any information you 
hear regarding them or other stations will 
be greatly appreciated. As soon as the 
paper situation improves, we hope to have 
more space available again for this depart- 
ment. In the next issue, we will have some 
news for you regarding the future of this 
page. Be sure and see it, as it will be of 
interest to everyone interested in short 
wave radio of any phase. New items are 
being planned for you. 

All time in this list is Eastern War 
Time. We will use this for some time even 
though it may be discontinued by the time 
you receive this. It will take us some time 
to revise our entire list back to Standard 
Time. Address all communication to the 
Short Wave Editor, Radio -Craft, 25 West 
Broadway, N. Y. 7, N. Y. 

Free. Station 

9.030 
9.082 

Location and Schedule 

COBZ HAVANA, CUBA; 8 am to midnight. 
CNR3 RABAT. FRENCH MOROCCO; 1 to 

4 am 3 to 6:45 Dm. 
9.120 - BALIKIAPAN, BORNEO; heard 6 to 

7 pm. 
9.125 HAT4 BUDAPEST, HUNGARY. 
9.130 1112G CIUDAD TRUJILLO, DOMINICAN 

REPUBLIC; heard at 10 pm. 
9.270 COCX HAVANA, CUBA heard at 1 am. 
9.340 PJY9 WILLEMSTAD, CURACAO. 
9.360 CBFX MONTREAL, CANADA; 7:30 am to 

11:30 pm. 
9.365 - HAVANA. CUBA; heard at 6:30 pm. 

9.380 OTC LEOPOLDVILLE. BELGIAN CONGO; 
3 to 5:30 pm. 

GRI LONDON, ENGLAND; African beam 
1:30 to 3:30 am; 6:30 to 8:45 am 
11:30 am to 2 pm; 3:30 to 6:30 pm 
European beam, 1:30 to 3:45 am 
6 to 8:45 am; 11:15 am to 5 pm 
5:30 to 6:30 pm. 

9.440 FZI BRAZZAVILLE. FRENCH WEST 
AFRICA; off at 7:45 pm; female 
announcer. 

9.440 KNBI SAN FRANCISCO. CALIFORNIA; 
Oriental beam, 5 to 10:45 am. 

9.465 TAP ANKARA, TURKEY; heard at 1 and 
4 pm. in French and English. 

9.480 - MOSCOW, U.S.S.R.; heard 8:10 to 
8:50 pm. 

9.490 WCBX NEW YORK CITY: Brazilian beam, 5 
to 11:30 pm. 

9.490 KNBI SAN FRANCISCO. CALIFORNIA; 
Oriental beam. 5 to 10:45 am; East 
Indies beam, 11 am to noon. 

9.490 GWF LONDON, ENGLAND. 
9.500 XEWW MEXICO CITY. MEXICO; 9 am to 

3 am. 
9.510 TAP ANKARA, TURKEY; 1 to 2 pm. 
9.510 GSB LONDON. ENGLAND; Near East, 

midnight to 2:15 am: 1:30 to 5 pm; 
South America, 5 to 10:45 pm; 
Italian beam, 1 to 4 am; 1:30 to 
5 pm. 

9.520 - , COPENHAGEN, DENMARK; heard 
8 to 11 Dm. 

9.520 - PARIS, FRANCE; 6 to 7 pm; 10 :30 
to 11:15 pm. 

9.525 GWJ LONDON, ENGLAND: Near and Mid- 
dle East beams, 12:45 to 1 am; 
4:30 to 5 pm; African beam. 4:30 
to 5 pm; European beam, 12:30 to 
2:45 am; 6 to 9 am; 11:15 am to 
12:30 pm; 1 to 5 0m. 

9.530 WGEO SCHENECTADY, NEW YORK: South 
America beam. 8 pm to midnight. 

9.535 JZI TOKYO. JAPAN: heard at 2 and 
11:30 pm and 3 am. 

9.535 -- BERN, SWITZERLAND; to North 
America at 9:30 to 11 pm. 

9.538 - "RADIO SHONAN" AT SINGA- 
PORE; heard at 7:25 to 7:30 am. 

9.540 CJCA EDMONTON, CANADA; heard at 
10:30 am; afternoons. 

9.540 VLG2 MELBOURNE, AUSTRALIA: Asiatic 
beam, 8 to 10 am. 

9.540 VLC5 SHEPPARTON. AUSTRALIA; North 
American beam, 8 to 8:45 am. 

9.550 GWB LONDON. ENGLAND. 
9.550 KGEI SAN FRANCISCO, CALIFORNIA; 

East Indies beam. 5 to 11:45 am. 
9.555 XETT MEXICO CITY. MEXICO. 
9.565 - MOSCOW, U.S.S.R.: 6 to 6:45 Dm; 

7:40 to 8:30 am. 

9.410 

Freq. Station 

9.570 KWID 

9.570 WBOS 

9.560 GSC 

Location and Schedule 

SAN FRANCISCO. CALIFORNIA; 
Oriental beam, 3:45. to 4:45 am; 
5 to 11:46 am; South American 
beam, 8:45 pm to midnight. 

BOSTON, MASSACHUSETTS; Euro- 
pean beam, 1 to 6:15 am. 

LONDON ENGLAND: Central and 
South America beam, 5:15 to 10:15 
pm; Indian beam. 9 to 9:15 pm. 

Radia Term Illustrated 

Cuggested by: F/o Melville R. Pyne, 
Charlottetown, P. E. I., Canada 

"Thermocouple" 
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Free. Station 

9.580 VLG 

9.590 WLWO 

9.590 V U D4 

9.590 WCBX 

9.595 - 
9.600 XEYU 

9.600 GRY 

9.608 ZRL 

9.610 PYOS 
9.610 INCH 

9.615 VLC6 

9.615 TIPG 

9.615 XERQ 
9.625 XGCA 

9.625 G W O 

9.630 CBFX 

9.640 GVZ 

9.646 XGOY 

9.650 KRHO 

9.660 G W P 

9.670 WRCA 

9.670 WNB1 

9.675 1VW2 

9.675 GWT 

RADIO -CRAFT 

Location and Schedule 

MELBOURNE. AUSTRALIA; Indian 
beam, 10:35 to 10.45 am. 

CINCINNATI, 0H40; European beam. 
4 ;15 to 5:45 mil; South America 
beam. 7 pm to 1:15 am. 

DELHI, INDIA; 9 to 11:50 pm; 2 to 
5 am: 6:30 to 8 am; 8:30 am to 
4:45 pm. 

NEW YORK CITY; European beam. 
3:30 to 5:45 am. 

ATHLONE. IRELAND; 5:10 to 5:30 

MEXICO CITY, MEXICO; heard late 
afternoons and evenings. 

LONDON, ENGLAND: Africa beam, 
1:15 to 5 pm; Near East, 3:30 to 
5 pro; Middle East beam. midnight 
to 2:45 am; Australian beam, mid- 
night to 4 am. 

CAPE TOWN. SOUTH AFRICA; 10 
to 11:45 am. 

RIO DE JANEIRO. BRAZIL. 
LUXEMBOURG: heard irregularly at 

5:30 pm calling New York. 
SHEPPARTON, AUSTRALIA; North 

America beam. 11 to 11:45 am; 
Philippine beam. 5 to 6 am; Asiatic 
beam, 6:15 to 7:45 am: 9 to 10:15 
am; Indian beam. 10:35 to 10:45 
am. 

SAN JOSE, COSTA RICA: heard at 
9 pin. 

MEXICO CITY, MEXICO: evenings. 
SOMEWHERE IN CHINA; 7 to 8:45 

am. 
LONDON, ENGLAND: Africa beam. 1 

to 2:15 am. Middle East beam, 
1:15 to 1:30 am: 2:30 to 3 pm; 
5:15 to 5:30 pm; European beam, 
1 to 1:30 am: 2 to 3 :45 am; 6 to 
8:30 am; 11 to noon; 1 to 2:30 pm; 
3 to 8:45 pm. 

MONTREAL, CANADA: evenings till 
12:05 am. 

LONDON. ENGLAND; North Amer- 
ica beam, 5:15 Dm to 12:45 am; 
New Zealand beam. 1 to 5 am. 

CHUNGKING, CHINA: East Asia 
and South Seas beam, 7:35 to 9:40 
am; North America beam, 9:45 to 
11:40 am: European beam, 11:45 am 
to 12:30 pm: East Asia and South 
Seas beam, 12:30 to 1:46 pm. 

HONOLULU, HAWAII: Philippine 
beam. noon to 3 pm. 

LONDON. ENGLAND: African beam. 
midnight to 2:15 am: Far East beam. 
midnight to 4:95 am; North African 
beam. 2 to 3:45 am. 

NEW YORK CITY; Brazilian beam, 
8 to 11:30 pm. 

NEW YORK CITY: South America 
beam. 6:45 to 8:45 am. 

TOKYO, JAPAN; 3 to 6 am: 6:30 to 
8:15 am; 8:30 to 10:40 am; 10:55 
am to 12:40 pm; 1 to 2:40 pm; 5:30 
to 7.45 pm. 

LONDON, ENGLAND; African beam. 
2:45 to 3:15 pm; Canary Islands 
beam, 2:30 to 2:45 am: 3:15 to 3:30 
am : 4 to 4:30 pm : European beam. 
2 to 3 am; 6 to 8:30 am: 11:15 am 
to 1 pm; 1:30 to 2:30: 3:15 to 5 pm. 

(Continued on page 68) 
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THROUGH THE N. U. EQUIPMENT PLAN SERVICE DEALERS 

RECEIVED 60,000 PIECES OF FINE TEST EQUIPMENT 

11% 
LIE.,.. 

ADIO-1VI[1E0 
ELECTRONIC 

Turk. 

Since 1930, National Union has been the only radio tube and parts manu- 

facturer whose entire merchandising program has been designed 100% to 

support the "service side of radio row" exclusively! 

You know how the N. U. Equipment Plan brought 60,000 pieces of the 

finest test equipment to radio service dealers - free ! You know how N. U. 

national and cooperative advertising, promotions, literature, displays and 

other business -builders helped dealers and jobbers prosper. 

AFTER THE WAR ... 
Count on National Union for even more help . . . a wider 

MORE THAN BEFORE! 
selection of tubes and parts, even better equipment deals, power- 

ful new merchandising plans, more technical service information ... to 

make business prosperous for all "on the service side of radio row"! 

NATIONAL UNION 
RADIO AND ELECTRON TUBES 
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ire than ever-II 
, 

ALWAYS 
1/NS/ST O1Y 

Streamlined ... 
and Fool-Proof! 

MALLORY Replacement 
VOLUME CONTROLS 

The perfect size for every 
application ! 

Precision -built like a fine 
watch ! 

(i9 Sn 

Rugged strength for years of 
service! 

The A -C switch that snaps on 
and stays on! 

36 

MALLORY Tapped Volume Controls have put an end to confusion 
and worries. Together with a surprisingly small number of plug -in 

shafts, they not only replace original controls but duplicate them 
mechanically and electrically. In fact, 16 controls fill approximately 85% 
of your replacement requirements! 

Installation is easy and fool -proof, too ! The plug -in shafts can't pull or 
twist loose. The A -C switch snaps on. There's no assembly work required! 

What's more, Mallory controls mean quiet operation and gradual increase 
or decrease of volume. And they require a lower inventory investment 
than any other controls on the market ! See your Mallory distributor. 
Have him help you select a streamlined kit to answer nearly all your 
service needs. 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 

P. R MALLORY s CQ.Inc. 

MALLORY 
APPROVED 

.PRECISION PRODUCTS 

VIBRATORS VIBRAPACKS' CONDENSERS 
VOLUME CONTROLS SWITCHES RESISTORS 
FILTERS RECTIFIERS POWER SUPPLIES 

ALSO MALLORY TROPICAL"* DRY BATTERIES,-ORIGINALLY 
DEVELOPED BY MALLORY FOR THE U. S. ARMY SIGNAL 
CORPS, NOT PRESENTLY AVAILABLE FOR CIVILIAN USE. 
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JUST ONE 

JUST ONE of numerous government radio and 
electronic items now available through the 
Hallicrafters Co., Chicago, agent for Reconstruc- 
tion Finance Corporation. 

THESE VALUABLE ITEMS Ata.iPaele Waco 
or very soon. Write, wire or phone for further information 

head phones test equipment component 

parts marine transmitters and receivers code 

practice equipment sound detecting equipment 

vehicular operation police and command sets 

radio beacons and airborne landing equipment 

This is a Keyer TG -10 -F, an automatic unit 
for providing code practice signals from 
inked tape recordings. Excellent for group 
instruction, sufficient power to operate up 
to 300 pairs of head phones. Can be 
adapted as amplifier of 10 to 15 watts 
output for use with crystal mike or 
phono pick up. Completely checked and 
reconditioned by . Hallicrafters engi- 
neers. Send coupon for further details 
and lists of other available items. 

hdIIícrafIPr5 RADIO 
RFC DEPARTMENT 111, HALLICRAFTER! 

5025 West 65th Street Chicago 38, Illinoi 
Send further details and price on Keyer TG -10 -I 

Send listings of other available items 

Especially interested in 

NAME 

ADDRESS CITYr - -- 

STATE 

HALLICRAFTERS CO., AGENT OF RFC UNDER CONTRACT SIA -3 -24 

WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF 

SHORT WAVE RADIO COMMUNICATIONS EQUIPMENT 

--v 
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SO 

When the Roman sculptor's chisel slipped, he used 

wax to patch the flaws in his creation. Wary Roman 

buyers eyed each new statue for such underhanded 

camouflage. Perfect statues prompted an enthusiastic 

verdict, "sine cera" ... without wax ... sincere! 

Sincerity produces perfection in the Detrola radio re- 

ceivers, automatic record changers and other electronic 

instruments expressly created for the world's foremost 

merchants and their customers. 

DIVISION OF INTERNATIONAL DETROLA CORPORATION DETROIT 9, MICHIGAN 
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TUBE REPLACEMENTS 
(Continued front page 23) 

( IIIIIIIIIIWIIIUIOIIfIIIIIIIIIIIIIIIIIIIIIli11111111111111íIIIIIIIIIIIIIIIIIUIIIalllumuillllllllllllllllllllllllllllllll of 

is the use of a 20 -ohm speaker in shunt 
with the 8-ohm speaker ( Fig. 2) . Both 
efficiency and tone will be optimum and the 
receiver will be improved since the new 
tube has a larger power output which can 
be distributed among the two speakers. 

qil 
Fig. 2- Output adaption for lower plate load. 

A similar procedure may be used where 
the new tube has a higher load requirement. 
An additional speaker or resistor may be 
added in series with the original speaker. 

ELEMENT VOLTAGES 
Otherwise similar tubes may have dif- 

ferent recommended maximum plate or 
screen voltages. These should be decreased 
to come within the tube requirements. A 
resistance may be connected in series with 
the plate or screen which requires the lower 
voltage, or a voltage divider may supply the 
lower voltage. For example, replacing a 
3S4 with a 3Q5GT, note that the latter 

3qSGT 334 

II 

?Ov. 

Fig. 3 -How screen voltages may be lowered. 

requires a lower screen voltage (Fig. 3). 
Rectifier tubes should be replaced with 

another which has characteristics as close as 
possible to the original. The more impor- 
tant are : 

a- maximum applied RMS voltage 
b- maximum plate current 
c- whether mercury -vapor or vacuum type 
d- whether cathode or filament type 

Short life will result when the first two 
are exceeded. A mercury -vapor tube may 
cause interference in receivers or ampli- 
fiers unless proper filtering is used. A 
cathode type tube permits the rectifier to 
come up to operating temperature more 
gradually and therefore limits the voltage 
output until the other slow- heating tubes of 
the radio can make use of it. If the replace- 
ment is capable of providing much more 
current than the original, it will be only 
lightly loaded. Its use may provide higher 
voltages throughout the set and may damage 
components and tubes. 

The rectifier tube list gives their most 
important characteristics. Note that con- 
denser input limits the permitted RMS volt- 
age. Therefore, a lower RMS voltage tube 
may be substituted only if a filter choke is 
put ahead of a condenser input circuit. 

Freedom of communications is essential 
to a free world, declared James Lawrence 
Fly at the University of Chicago last 
month. Instantaneous communication by 
radio to all parts of the earth was one of 
the prerequisites for such freedom, he 
stated. Governmental bottlenecks, such as 
the one which channels radiotelegraph mes- 
sages to all parts of the British Empire 
through London, must he eliminated. Tele- 
vision should be developed on an interna- 
tional scale as part of the international 
broadcasting service. 

RADIO -CRAFT for OCTOBER, 

CLOSEUP OF A NICE JOB 

We can honestly say that Electronic Winding 

coils are getting better and better. They 

have had to be better to satisfy the insistent 

demands of communications branches of the 

armed services and to contribute to the de- 

pendability of rugged radio equipment that 

is helping to save lives all around the world. 

This closeup of a nice job of coil winding 

shows a complete RF assembly-just one of 

the many precise jobs we can do. If specifica- 

tions call for a coil of extra quality call on 

Electronic Winding. 

cW Co. 
5031 BROADWAY 

CHICAGO 40, ILL. 

1945 

* * MANUFACTURERS OF EXTRA 

QUALITY COILS FOR PRECISION 

COMMUNICATIONS EQUIPMENT 
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GHIRARDI 
TEACHES IT TO YOU 

EASIER BETTER FASTER 

ONLY $5 
Complete 

(Postpaid in the U.S.A.) 
Easily worth 

$50 if you 
bought it as 

a course 

724 OUT 
OF 817: 

During the war, most 
Army and Navy radio men 
got their basic training 
from Ghirardi's RADIO 
PHYSICS COURSE. Today, 
as for years past, leading 
civilian technicians endorse 
this famous $5 training just 
as heartily - and here's 
proof: 

We went to a group of 
817 radio -electronic instruc- 

tors, students, repair men, 
technicians in the armed 
forces, and in big manu- 
facturing plants. We asked 
exactly what they think of 
various books and courses 
offered for the study of 
Radio -Electronic fundamen- 
tals. NINE OUT OF TEN 
of these men -724 put of 
817! - wrote back that 
Ghirardi's RADIO PHY- 
SICS COURSE book is bet- 
ter than ANY OTHER 
BOOK OR COURSE they've 
ever seen -at any price! 
And, as they explained, 

HERE ARE THEIR REASONS WHY 
Radio Physics Course explains everything so simply so clearly that It Is 
the most easily understood of all -just the thing for beginners. 

2 It teaches Radio - Electronic fundamentals quicker, easier, and more Interestingly than any other. 

3 It gives COMPLETE COVERAGE of Electrical, Radio and Electronic subjects-all in ONE handy volume. 
4 Although it sells for only $5, it is easily worth $100 If broken into 

lessons and sold as a course. 

FIRST AID TO BETTER PEACE TIME JOBS! 
Trained men will get the best jobs -or have the best-paying businesses of their own ! Ghirardi's RADIO PHYSICS COURSE book is tried and tested. It gives MAXIMUM TRAINING in MINIMUM time. You learn at home as fast as you can read. No waiting for lessons. No fancy price -only $5 COMPLETE. Start now. Finish' in a few weeks! 

Actually, RADIO PHYSICS COURSE gives 
You the scope of 36 different courses. It is all 
beautifully arranged in ONE easily read 
972 -page book with 508 pictures, and 
856 Self -Test Review Questions. You'll 
be amazed how easily you'll master the 
subjects that other courses make seem 
very complicated. And you'll know why 
Radio- Electronic eiiperts the world over 
praise Ghirardi to the skies! 

1 MURRAY HILL BOOKS. INC.. Dept. RC105 
232 Madison Ave., New York 16. N. Y. 
C Count me in on a more profitable. more interesting future! Rush along the big 972 -page RADIO PHYSICS COURSE 

book. I am enclosing $5 ($5.50 foreign). 
C Send book C.O.D. (in U.S.A. only) for $5 plus postage. 

In either case, I may return the book within 5 
days for refund if not completely satisfied with it. 

Name 

Address 

City & Dist. No. State 

COVERS BASIC RADIO - 

ELECTRONICS LIKE 

A BLANKET 
No Basic Training gives you so much 
--costa so little -ís so easy to under- 
stand. Here are JUST A FEW of the 
subjects covered: 

SOUND- SPEECH -MUSIC 
ELECTRON THEORY 

ELECTRIC CURRENT & CIRCUITS 
RESISTANCE- BATTERIES 

ELECTROMAGNETIC INDUCTION 
RADIO WAVES -VACUUM TUBES 

MODERN MEASURING 
INSTRUMENTS 

R -F AND AUDIO AMPLIFIERS 
PHOTOTUBES- CATHODE 

RAY TUBES 
TELEVISION 

TESTING-SERVICING- 
INSTALLING 

AUTO AND AIRCRAFT RADIO 
SUPERHETERODYNES-and literally 

dozens of others! 

Order your 
copy today. 

READ it! 

GET YOUR MONE Y BACK IN DAYS if not more than satisfied. 
YOU he the judge! ber! RADIO 

E 
is more PHYSICS Signal widely 

used in Navy Schools 
and 

subject! tudy 
han 

any other book 
more home 

600k on the 

COMPLETE BASIC RADIO-ELECTRONIC TRAINING INONE BI 

A COMBINATION 10 -TEST 
PANEL 

(Continued from page 20) 

"common" and "low" and a suitable multi- 
plier is used. With these connections the 
D.C...blocking condenser is not used. Read- 
ings of a much higher value' can be read 
if the test leads are inserted in the pin 
jacks marked "common" and "high," but 
in this case no definite value in voltage is indicated. To operate this circuit set the master selector switch in the No. 6 position, 
and the A.C. -D.C. switches of the meter 
circuit in the A.C. position. The test leads 
are then inserted in the pin jacks of the 
range desired and the other ends of the 
leads connected across the soutce of out- 
put. 

The seventh unit is simply a series test 
lamp or continuity tester. It is shown using 
a 2 -watt neon lamp, though any lamp of 
any wattage can be used. It is well to re- 
member that if a large wattage lamp is 
used it is possible to receive a severe shock 
if you should accidentally come in contact 
with the bare ends of the test leads. The 
master selector switch is set in the No. 7 
position and the test leads inserted in the 
pin jacks marked for them. Do not forget 
to plug the supply cord into a convenience 
outlet or you may wonder why the lamp 
will not light. 

CONDENSER LEAKAGE TESTER 
The eighth unit is a leakage tester for 

paper insulated condensers. The degree of 
leakage is indicated by the number of times 
the neon lamp flashes per minute. The 
length of time between flashes for a con- 
denser having a low leakage current will 
be much greater than that of a condenser 
having a high leakage current. To operate 
this circuit, set the master selector switch in 
the No. 8 position and throw the D.P.D.T. 
switch in the primary circuit of the trans- 
former to the "ON" position. A wide vari- 
ation in vpltage is obtained for rectification 
purposes by adjusting the voltage tap 
switch located in the high -voltage secon- 
dary circuit. 

The condenser to be tested for leakage 
is connected across the pin jacks marked 
for that purpose. The S.P. three -position 
switch should be set in that position which 
corresponds nearest to the size of the con- 
denser under test. The S.P.S.T. switch con- 
nected across the 5000 -ohm variable re- 
sistor should be left open, and the variable 
resistor used as a voltage regulator. 

This circuit was originated in its original 
form by the Tobe Deutschmann Corp. and 
the only difference is that it has the 
S.P.S.T. switch across the variable resistor 
and a milliammeter is used for testing the 
electrolytic type of condensers instead of 
the neon lamp. When the D.P.D.T. switch 
used in the primary circuit of the trans- 
former is closed to the left hand side it 
will immediately discharge both the filter 
condenser used in the rectifier unit and the 
condenser under test, so that the condenser 
can then be safely removed without receiv- 
ing a nasty shock. It is suggested that two 
high -voltage condensers of 450 volts to 600 
volts be connected in series for the filter 
condenser of this unit. This will eliminate 
possibility of condenser breakdown caused 
by the high D.C. voltage obtainable from 
the rectifier circuit. Remember to turn this 
circuit off by throwing the D.P.D.T. switch 
to the left or "OFF" position. 

The ninth unit is a leakage tester for 
electrolytic condensers. It uses a milliam- 
meter for leakage indication instead of a 
neon lamp, inasmuch as the meter is al- 
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Ieady available, and a definite leakage cur- 
rent tolerance can be held to. Operation of 
this circuit in the ninth position is almost 
identical to the eighth position. The master 
selector switch is set in the No. 9 position 
and the D.P.D.T. switch in the primary 
circuit of the transformer thrown to the 
right or "ON" position. Set the switches 
of the meter circuit in the D.C. position. 
The condenser to be tested is connected to 
the pin jacks for that purpose. The S.P. 
three -position switch is placed in the No. 3 

or electrolytic position. The voltage tap 
switch is set to a voltage near that of the 
condenser value. The S.P.S.T. switch 
across tfle variable resistance is left open 
while the condenser under test is charging. 
Then close this switch and read the mil - 
liammeter reading. One milliampere per 
microfarad is suggested as the maximum 
amount of leakage current allowable for 
electrolytic condensers, whereas one half a 
milliampere per microfarad is more desir- 
able. 200 milliamperes should be the full 
scale reading of the meter while tests are 
being made in the ninth position. Remember 
to turn this circuit off when through by 
closing the D.P.D.T. switch to the left 
hand or "OFF" position. 

A CAPACITY METER 
The tenth and last unit is a capacity 

meter circuit, and works directly from the 
117 -volt A.C. lines. To operate this circuit 
turn the master selector switch to the No. 
10 position. Set the A.C. -D.C. switches of 
the meter circuit in the A.C. position. Plug 
a pair of test leads into the pin jacks which 
are in the probable range of the condenser 
under test and short the other ends of 
them together. Adjust the meter for full- 
scale reading with the 200 -ohm variable re- 
sistance. The shorted ends can now be 
placed across the condenser and its capacity 
read directly, providing of course that you 
already have the dial calibrated for capac- 
ity. It can be calibrated by using a few 
condensers of good quality as standards. 

On either side of the meter three tube 
sockets are mounted on the panel along 
with eight regular phone jacks. These are 
connected in series with the leads connect- 
ing to a receptacle socket which accom- 
modates a 10 -lead cable. Ten tip jacks are 
also used which are connected parallel to 
each one of the leads. Of these ten jacks 
one is used to transfer the chassis connec- 
tion to the panel of the set under test. By 
the use of these sockets, series and parallel 
jacks, and a 10- conductor cable with the 
necessary plugs on each end voltage tests 
may be made from any two elements or 
current tests may be made by plugging into 
the series jacks. Since few may desire this 
unit no circuit was included. Those who 
desire it may obtain all the necessary data 
from any tube manual. 

If the description of the analyzer is not 
complete enough every effort will be made 
to make it so if those who desire it will 
write me about it and include a stamped 
and self- addressed envelope. 

The list of parts needed are as follows: 
UNIT 1 1- Yaxley tap switch. No. 1311 single circuit. 

1 to 11 points. 1- Yaxley bar knob. No. 366. 2- Yaxley tip jacks. 1 No. 420 (Red), 1 No. 421 
(Black). 

8 -IRC meter multiplier resistors. % watt. 
1- 10,000 ohms, 5- 100,000 ohms. 2- 250,000 ohms. 

UNIT 2 
1- Yaxley tap switch. No. 1211 single circuit. 

1 to 11 points. 1- Yaxley bar knob. No. 366. 
8 -Meter shunts. One each of the following 

resistance values. 3 ohms, .270 ohms, .135 
ohms, .090 ohms, .0675 ohms, .054 ohms, .036 
ohms, .027 ohms. 2- Yaxley tip jacks. 1 No. 420 (Red) 1 No. 421 
(Black). 

(Continued on page 43) 

These Z GHIRARDI BOOKS 
Will help you to Diagnose, Locate 

and Repair Receiver Troubles 

EASIER BETTER 
and FASTER 

ONLY 
$5O° EACH 

Complete 

LEARN PROFESSIONAL 

SERVICE WORK AT HOME 
Without an Instructor 
Ghirardi's big 1300 -page MODERN RADIO 

SERVICING is the only single, inexpensive 
book giving a complete, easy -to- understand 
course in modern Radio repair in all its branches - branches that lead directly to all the many 
types of Electronic equipment that will soon 

represent your greatest service opportunity I 

A COMPLETE SERVICE COURSE 

Written so simply you can understand it 
without an instructor. Profusely illustrated. 
Explains everything thoroughly. Read from the 

beginning, it takes you step by step through 
all phases of the work. Used for reference by 

busy servicemen, it serves as a beautifully cross - 

indexed volume for "brushing up" on any type 

of work that puzzles you. 

INSTRUMENTS -TESTING- REPAIR 

Explains Test Instruments fully -How They 

Are Used and Why -even how to build your 

own. Covers Troubleshooting Procedure and Cir- 

cuit Analysis thoroughly ; Test and 

Repair of Components ; Installation ; 

Adjustments ; and hundreds more - 
also How to Start a Successful Serv- 

ice Business of Your Own. 720 Self - 

Test Review Questions, 706 Illustra- 
tions. Only $5 complete, $5.50 foreign. 

MONEY SAVING 

OFFER! 
Get both MOI}BRN 
RADIO SERVICING 
and TROUBLESHOOT- 

ER'S HANDBOOK -over 2.000 pages of 

the world's most helpful servicing infor- 
mation for only $9.50 ($30.50 foreign) for 

the two. IJse coupon! 

RADIO -CRAFT for OCTOBER, 1945 

Yom_ 

Here's 
How to Test 

a Radio in 2 
Minutes - or less! 

This Automatic Teacher Shows 

EXACTLY HOW TO REPAIR 

OVER 4800 DIFFERENT RADIOS! 

Why waste time testing and guessing about radio 
receiver repairs? Simply turn to Ghirardi's big, manual 
size RADIO TROUBLESHOOTER'S HANDBOOK. 
Look up the radio model number and its trouble symp- 
toms. Nine times out of ten the HANDBOOK gives you 

the exact clue you need to repair It IN A JIFFY - 
often Without any testing whatsoever or any previous 
service training. Lists common troubles and remedies 
for over 4800 receivers and record changers! 

SERVICE SETS TWICE AS FAST! 
Similarly, on Tubes, Parts, Replacements. Substitu- 

tions, Color Codes, Circuit Alignment. Auto Radio, 
Batteries, Vibrators, Ballasts. Grid Bias Resistors, 
Condensers, Transformers, Controls. Filters, etc.. etc., 
you get pages of quick -find tabulated data to help you 
do EVERY repair job a lot faster and BETTER. 

NO STUDY NECESSARY 
TELL RADIO TROUBLESHOOTER'S HANDBOOK 

is not a "study" book. Just refer to it when you want 
to solve a service problem. It tells you -QUICK! In- 
valuable to beginner and professional alike. Weighs 
over 4 lbs.! Contains 744 big manual -size pages. 5 -DAY 
MONEY -BACK GUARANTEE. Only $5 ($5.50 foreign). 

L 

Dept. RC -I05, MURRAY HILL BOOKS. INC. 
232 Madison Ave., New York 16. N. Y. 
G Enclosed find $ for books checked or D send C.O.D. 

for this amount plus postage (sent C.O.D. in V.S.A. only) 
If not fully satisfactory, I may return books within 5 days 
nd get my money back. 

D Special MONEY -SAVING COMBINATION -Both big books de- 
scribed above $9.50 ($10.50 foreign). 

D RADIO TROUBLESHOOTER'S HANDBOOK, $5 ($5.50 foreign). 
D MODERN RADIO SERVICING, $5 ($5.50 foreign). 

Name 

Address 

City & Dist. No. State 
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Radio -Electronic Circuits 
HOME BROADCASTER 

Figure 
The diagram shows the circuit 

of a one -tube oscillator that may 
be used as a home broadcaster. 
The mike used in this circuit is 
an old microphone button from 
a telephone handset. The coil 
used in this case will cover the 
high -frequency end of the broad- 
cast band. 

CARL RAINWATER, 
St. Simons Island, Ga. 
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/OOTURNf N°30 A+ -A- ß 
ENAM WIRE ON .5V. 
Yii FOR4r TAPPED AT /O>H jURN 1%2' LONG 

Figure 

(This circuit could be consid- 
erably improved if a mike trans- 
former were used in the input 
circuit. A 2 -inch speaker with 
a matched output transformer 
might make an excellent mike 
in this case.- Editor) 

S -W CONVERTER 
Figure 2 

This diagram for a short- 
wave converter is just about the 
simplest and most economical 
converter that can he built. Un- 
der favorable conditions it will 
easily pick up London or San 
Francisco when connected to 
the antenna binding post of any 
five -tube superhet. 

The converter has its own 
power supply, and on account 
of the low drain almost any tube 
may be used as a rectifier - 
provided, of course, that proper 
considerations are given to heat- 
er requirements. 

All the values for the com- 
ponents are shown on the dia- 
gram. None of them are critical. 
In some cases the line by -pass 
condenser and the input filter 
condenser may be unnecessary. 

If oscillation does not occur, 
it may be necessary to increase 
the feedback by moving the 
oscillator coil tap away from 
ground. No more than one addi- 
tional turn should be required. 

Y. MuKAI, 
Hunt, Idaho. 

Fig. 2 -Short -wave converter. 

Radio -Craft welcomes new and original radio or electronic 
circuits. Hook -ups 1411 nil show no advance on or advantages 
over previously publi,bed circuits are not interesting to us. Send in your latest hook -ups- Radio -Craft will extend a one - year subscription for each one accepted. Pencil diagrams - with short descriptions of the circuit -will be acceptable, 
but must be clearly drawn on a good -sized sheet of paper. 

CAPACITY METER 
Figure 3 

The diagram shows a simple 
capacity meter which I use 
around the shop for general con- 
denser checking. Using a 0 -1 
milliampere meter, the range of 
this tester is .01 to 4 mfd. By 
using a 5 -volt winding for the 
filament, thermionic effects are 
eliminated. Usually this ther- 
mionic effect causes the meter 
to show a reading with the Cx 
terminals open. This effect can 
be noticed more readily with 
meters of greater sensitivity 
than 1 milliampere. 

Figure 3 

The meter shown in the draw- 
ing may be shunted to extend 
the range if higher capacities 
are to be measured. This meter 
was calibrated by using marked, 
tested condensers. 

DAN W. DAMROW, 
Chicago, Ill. 

3 -TUBE RADIO 
Figure 4 

This circuit is a fairly com- 
mon regenerative using an elec- 
tron- coupled oscillator. The tube 
complement is somewhat out of 
the ordinary. I use a small audio 
transformer as a choke in the 
power supply, and all grids of 
the 25L6 are tied to the plate. 
The output voltage is about 150 
volts, and it remains pretty con- 
stant under load. The values 
for the coil and tuning condenser 

. D I DUrPf/ j 
1.01 t 6oS4T 
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19.000.. 2000 

r-- 1390..CORD 
J65 F _ 1oJA76P5 OR40W./j0iy 

14TURNI WÓ/A TAPPED 2TURN1 FPOJI 4POUND 

are not shown as this will vary 
with the needs of the user. 

Desiring to tune in the BBC 
and the Army Expeditionary 
Force stations around here, I 
wound 10 turns of bare wire, 
evenly spaced, on a one -inch coil 
form. My cathode return was 
taken off at the third turn from 
the ground end. The entire unit 
is mounted in a cigar box. 

PFC. BILL CHRISTIANSEN, 
New York City. 

10 -200 METER SET 
Figure 5 

This circuit uses a 6J7 regen- 
erative detector and a 6J8 as 
an amplifier and half -wave rec- 
tifier. All other parts are from 
the junk box. 

By using standard plug -in 
coils, bands from 10 to 200 
meters can be covered. Regen- 
eration is controlled by the 
15,000 -ohm potentiometer. If the 
condenser C7 is placed in the 
circuit temporarily so that it 
can be disconnected at will, it 
makes an excellent tone control. 
This set brings in London, 
South American stations, air- 
craft, ship and CW with plenty 
of wallop. 

F. MACADAM, 
Sudbury, Ont. 

PHONO OSCILLATOR 
Figure 6 

This phono oscillator can be 
built cheaply and is so compact 
that it will easily fit into a rec- 
ord player. 

When it is operated in con- 
junction with or near a sensitive 
receiver, no external antenna is 
needed but in most cases, a short 
wire about 7 or 8 feet (or a 
small loop), will give best re- 
sults. 

The coil consists of 150 turns 
of No. 28 enamelled wire, 
wound on a 1 -inch form, and 
tapped at the 50th turn. This 

coil and the leads from it should 
be shielded from the 110 -volt 
A.C. line, so as to prevent pick- 
up and consequent 60 -cycle hum. 

RALPH DAY, 
Moncton, New Brunswick. 
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Figure 6 

PORTABLE RADIO 
Figure 7 

This novel receiver is for 
local reception only. Although 
it can be built in much ,smaller 
space I purposely made it this 
large so that the loop would he 
bigger and have more pickup. 

The circuit is straight regen- 
erative, even though the method 
of feedback is slightly uncon- 
ventional. It is unusually stable 
and can be carried around while 
in operation. It is highly direc- 
tional and has enough power on 
locals for pleasant headphone 
reception. 

Figure 7 

Almost any small tube avail- 
able may be used, such as the 
1S5, 1A5 -G, 1N5 -G, which all 
work equally well. The only 
trick is to have enough turns on 
L3 so the set will regenerate at 
any spot on the dial. 

L1 is a spiderweb loop with 
approximately 30 turns roughly 
3 x 6 inches. L_ is 20 turns on 
a 1 -inch tube, and L3 is 35 turns 
wound directly over L2. Battery 
"A" is a 1.5 -volt flashlight cell 
and "B," 15 to 45 volts of B 
battery. Any one of the tubes 
work very well on 22y volts, 
and many on less. 

HAROLD J. SIIAFFER, 
San Francisco, Calif. 

Fig. 4, left -3 -tube radio. 
Fig. 5 -A plug -in receiver. 
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A COMBINATION 10 -TEST 
PANEL 

(Continued from page 41) 
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Meter Circuit 
1 -Model No. 301 Weston 0 -1 DC Milliammeter. 
1- Instrument rectifier. Full Wave. 
3 -H & H Toggle switches. D.P.D.T. % inch. 
2-Littelfuse mountings. Panel type. 2- Littelfuse fuses. 1 /100 amp. 

UNIT 3 3- Yaxley tip jacks. No. 421 1- (Black), 2- (Red). 
No. 420. 

1 -H & H Toggle switch. D.P.D.T. 3/8 inch. 1- Electrad No. 234 5000 -ohm wire wound rheo- 
stat with switch. 

1 -3 -volt battery. 1- Yaxley bar knob. No. 366. 
UNIT 4 4- Yaxley tap switches. No. 1221. two circuit. 

1 to 11 points. 
16-1 -watt resistors. One each of the following value s: 100 /200/400/500/1000 /2000/4000/- 

5000 /10,000/20,000/40,000 /50,000/.1 Meg. /.2 
Meg. /.4 Meg. /.5 Meg. (all values are in ohms) 2- Yaxley tip jacks. No. 421 (Black) 1- Yaxley bar knob. No. 366. 

UNIT 5 4- Yaxley tap switches. No. 1221. 2 circuit. 1 to 
11 points. 

16- Condensers. One each of the following values. 
. 001/. 002 /. 004 /.007/.01/.02/.04 /.07/.1/.2/.4/.7 
/1.0/2.0/4.0/7.0/ M.F. 2- Yaxley tip jacks. No. 421 1- (Black) 1 -(Red) 

No. 420. 
1 -H & H Toggle switch. S.P.S.T. % inch. 1- 1000 -ohm fixed resistor. 1 watt. 1- Yaxley bar knob. No. 366. 

UNIT 6 1- Yaxley tap switch. No. 1311. single circuit. 
1 to 11 points. 

10 -Meter multiplier resistors. 1/2 watt. of the 
following values. 5- 1000/1- 5000/1 -15,000/1- 
25,000/1- 50,000/1 -100,000. 1- Yaxley bar knob. No. 366. 8- Yaxley tip jacks. 2 -No. 420. (red) 1 -No. 421 

(black) 1- Condenser (paper insulated) .1 to 2 M.F. 
UNIT 7 

1 -2 -watt neon lamp. 
1 -Lamp socket. 2- Yaxley tip jacks. No. 421. 1- Insulated terminal mounting strip (For sub- 

base mounting) 
UNITS 8 AND 9 

1- Potential transformer, with tapped high po- 
tential secondary winding and one 5 -volt 
secondary winding. 

1 -H & H Toggle switch. D.P.D.T. % inch. 2- Aerovox compact can type. universal mount- 
ing, double section condensers 8 -8 M.F. 1- Electrad rheostat. Wire wound. 5000 ohms. 

1 -H &H Toggle switch. % inch. S.P.S.T. 1- Resistor of .135 ohms. 2 Resistors of 1.5 meg- 
ohms. 2- Yaxley tip jacks. 1 -No. 420 (Red) 1 -No. 421 
(black). 

1 -2 -watt neon lamp. 1- S.P.T.T. switch. 
1 -80 tube. 2- Yaxley bar knobs. No. 366. 
1 -Lamp socket. 
1 -.5 M.F. Condenser. 
1 -Eby moulded socket. 4 prong. 

UNIT 10 4- Resistors. 1 watt. one each of the following 
values. 1000 /8000 /9000 /and 80.000 ohms. 1- 2,000 -ohm wire wound Electrad rheostat. No. 
232. 4- Yaxley tip jacks. No. 421 2- (Black), 2 -No. 420 
(Red). 1- Yaxley bar knob. No. 366. 

Selector switch unit. 1- Yaxley four gang tap switch. No. 1341, four 
circuits. 1 to 11 points. 1- Yaxley bar knob. No. 365. 

PANEL MATERIAL 
Either metal or Masonite pressed wood, etc. 

% X 15 x 24 inches. 
To the following manufacturers and publish- 

ing companies goes my sincere appreciation for 
their kind permission in allowing me to use 
circuits and reference data compiled by them. 
Conant Electrical Laboratories. 
Continental Carbon, Inc. 
Tobe Deutschmann Corp. 
Alfred A. Ghirardi. 

Television cathode -ray tubes with flat 
screen ends instead of the present curved 
surfaces have been developed by the Allen B. 
DuMont Laboratories, Inc. Television pic- 
tures can now be viewed from any angle 
without the distortion of image formerly 
present. The laboratories claim that this 
will result in a far superior picture. 

RADIO -CRAFT for OCTOBER 
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1YESTON 
(Model 665 Type 1) 

VOLT- OHM - MILLIAMETER 

Its compactness, versatility and rugged dependability 
make Model 665 the ideal instrument for use in the 
field, or in the shop ... whether servicing communica- 
tions equipment, testing electrical components in pro- 
duction, or research or maintenance work. Provides 33 

AC and DC voltage, DC current, and resistance ranges 
. . with simplified switching arrangement for rapid 

operation. Built to WESTON standards to assure de- 
pendable measurement accuracy throughout the years. 
Full details on request. Weston Electrical Instrument 
Corporation, 605 Frelinghuysen Avenue, Newark 5, N. J. 

1YESTO Tmet4 

RESISTOR AS REPAIR TOOL 

NOW that new, or even used, parts are 
so scarce, many substitutions are in 

order. In fact, they are the only answer in 
many cases. I have found the lowly one - 
watt resistor, duly accompanied by a coup- 
ling condenser, to be of invaluable assist- 
ance in quick replacement work. 

Some time ago, a job came in with a 
burnt out I.F. transformer. Not being able 
to replace it in time to satisfy the customer, 
I substituted a 15,000 -ohm, 1 -watt resistor 
for the transformer winding, and connected 
a .0001 mfd. condenser from the plate of 
the tube to the grid of the next tube. That 
is to say, the condenser was connected be- 
tween the "plate" and "grid" terminals of 
the I.F.T. It was found necessary to realign 
the I.F. stage due to differences in load, 

I 1945 

etc. Much to my surprise, the results were 
excellent, except for the faint sound of 
"birdies" on certain spots of the dial. 

Use of the above combination is well - 
known on audio jobs, but less so for R.F. 

Merger of the international communi- 
cations services of the thirteen companies 
at present operating in the field into ont 
privately -owned corporation was advocated 
recently by the Secretary of the Navy. 
The plan would, it was believed, maintain 
national sovereignty in the face of compe- 
tition from foreign communications or- 
ganizations, which are practically all un- 
der government control and ownership. 
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TRY THIS ONE! 
CONTROL REPAIR 

Here is a labor saving tip 
which has saved me many hours 
of tedious work and which may 
benefit some radiomen. Most of 
the small sets and also the large 
ones, seem to be built on the 
principle of first placing the vol- 
ume controls, switches, etc., in 
position on the chassis and then 
placing coils, condensers and re- 
sistors as close as possible to 
these controls. When a simple 
repair is needed, instead of re- 
moving the control from the 
radio and repairing it in a few 
minutes, you unsolder numerous 
coil leads, resistors, etc., and 
proceed to remove the rest of 
the radio from the volume con- 
trol. 

A -Front of chassis. B -Cut -out 
section. C -The volume control. 

This method usually termi- 
nates in a headache for the serv- 
iceman, a radio that needs rebal- 
ancing, a condenser or resistor 
with a lead pulled, and a cus- 
tomer who forever after thinks 
you are a gyp. 

When I get one of these out- 
laws to repair, I remove the 
volume control _lock nut and 
washer, push the control back 
as far as possible, and then with 
a fine hacksaw cut a small slot 
in the apron of the chassis the 
same width as the shaft. It is 
then quite easy to unsolder the 
few leads to the control and re- 
move it by pulling down and 
out without disturbing the oth- 
er component parts that are 
placed close behind it. After the 
control is repaired and placed 
back in position, I tin the strip 
and solder it back in its orig- 
inal position, tighten up the lock 
nut, and the chassis is just as 
strong as it ever was. It has the 
added advantage that, if the 
same set comes back for a vol- 
ume control or switch repair, it 
is very easy to unsolder the strip 
again and repair it by the . same 
method. 

FREDERICK Box 
Courval, Sask. 

ELECTRIC IRON REPAIR 

A number of the newer elec- 
tric irons use a ribbon type heat- 
ing element. When the element 
burns out a new one cannot al- 
ways be procured. A quick re- 
pair can be made by drilling or 
grinding a small hole in each end 
o the burned -out ribbon and 
riveting the two ends together, 
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Radio -Craft wants original kinks from its readers, and will 
award a seven -month subscription for each one published. 
To be accepted, ideas must be new and useful. Send your 

pet short -cut or new idea in today! 

using a nail for a rivet. This 
makes a quick repair which will 
last for a long time. 

R. S. HAVENHILL, 
Josephtown, Pa. 

"PORTABLE ANTENNA" 
Many customers have asked 

me to install some form of 
"portable" aerial in their radios 
as outside aerials are forbidden 
in some hotels. I obtained a 
sheet of copper mesh from a dis- 
carded screen door and cleaned 
this with a stiff wire brush. Then 
I cut it into pieces 11 x 7 inches. 
I then cut a number of plywood 
boards, / of an inch thick into 
pieces 12 x 8 inches, and mounted 
each section of mesh to a board. 
The jagged ends of the mesh 
were covered by strips of ply- 
wood and a short piece of lead - 
in wire was soldered to one cor- 
ner of the mesh. This goes to 

12 

e0 

A B C D E 
A- Copper screening. B- Strips 
of plywood. C- Mounting screw. 
D- Solder. E -Lead to Ant. post. 

the aerial of the set. I also pro- 
vided each aerial with a wood 
screw for mounting on window 
sills, backs of radios, etc. Cost 
per aerial is almost nil, and it 
works well. 

GERALD SAMKOFSKY, 
Brooklyn, N. Y. 

DOOR BUZZER 

I took an old car 'radio speak- 
er and used the field coil to make 
a very good door buzzer with 
very little effort. I used a 
straight lamination from an old 
transformer for the armature. 
This kink will only work on 
A.C. 

MELVIN YOUNGMAN 
Oak Park, Illinois 

(With the shortage of radio 
parts as severe as it is today, it 
might be more advisable to pro- 
cure an old door buzzer and 
make a car radio speaker out 
of it I Has any reader an idea 
on this ?- Editor) 

AUTOMATIC OFF 
SWITCH 

This is for the benefit of 
those who listen to late pro- 
grams in bed and do not want 
their radio to go on playing 
all night if they should fall 
asleep. 

SP I.7: IWI rCN ON ANGLE /RON ICRFWFD 70 
SACK OF- 
AL AR4I 
CLOCK 

1/NE CORD FROM RAD /o RECE /VER 

Merely set the clock to ring 
at the end of your favorite pro- 
gram. When it goes off, the 
wing nut turns the switch to 
"off" automatically. 

ROBERT L. BEVARD, 
tonway, Pa. 

RESISTANCE BOARDS 
I have several resistance 

boards that cover a wide range 
of values -but I'll just give one 
as an illustration. I used 10- 
watt resistors for greater flexi- 
bility. Mount them on a board 
with five terminals and a jumper 
wire. I type a list of values and 

terminals on a 
4 x 6 index card axd 
mount it in a 
celluloid hold - 

w er right on the 
board. 

The accom- 
panying dia- 
gram is self - 
explanatory 
and a com- 
plete table of 

values is given for one of the 
boards. This "post -office" circuit 
gives numerous values. 

For example -if 280 ohms are 
needed, connect one lead to 
terminal 3 and the other lead to 
terminals 2 and 4. 

Value Terminals 
54 ohms 1 and 2345 
57 " 1 " 234 
61 
66 
73 
80 
88 

100 
114 
133 
160 

1t 

tt 
tt 
it 
it 
i1 

10 

IC 

Si 

1 

1 

i 

1 

1 

1 

235 
23 
245 
24 
25 
2 
345 
34 
35 
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200 
214 
233 
260 
266 
273 
280 
288 
300 
366 
400 
461 
466 
488 
500 
560 
600 
800 
857 
866 
880 
900 
933 

1000 
1200 

1 " 3 
2 " 345 
2 " 34 
2 " 35 
2 " 35 

245 
24 

3 " 25 
2 " 3 
2 " 45 

4 
4 " 235 
4 " 23 
4 '' 25 
2 " 4 
4 " 35 
3 " 4 
i " 5 
5 " 234 
5 " 23 
5 " 24 
2 " 5 
5 " 34 
3 

id 
5 

4 " 5 

3 
AI 

3 " 

1 
it 

Right column of terminals 
means that those numbered 
terminals must all be tied to- 
gether to form one lead. 

AL DRAIN, 
Bowling Green, Ohio. 

SLAVE RADIOS 
I read in the Why -not column 

of the April issue of Radio - 
Craft of having a master radio 
in one room with so- called slave 
radios throughout the house. I 
have in my home at the present 
time a hook -up similar to that 
but much simpler in operation. 
3 have cut in on my main speak- 
er with two leads and have run 

LIVING ROOM 
WIRE- PLUG e CORO CUT INTO 2WIREL 

OF 4 WIRE- IPEAKER 

up RIFF CANA 10 BF !reams TO 
OPfrAiN Room" 

- a//L/Ii IOCKET 

wires throughout the house ter- 
minating in each room with a 
utility plug. I have a small PM 
speaker which I can carry any- 
where and plug into a socket in 
any room I happen to be in. A 
small volume control and switch 
is built into the housing of each 
speaker. 

I have even used such añ 
extension to operate a speaker 
in a neighbor's house. 

ROBERT D. VOSBURY 
Binghamton, N. Y. 

for OCTOBER, I945 
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STRATOVISION 
(Continued from page 17) 
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of an antenna located 30,000 feet in the 
air. Thus power to operate all nine trans- 
mitters and all monitoring and relaying 
equipment can be provided by each plane's 
engines. 

Still another advantage of the plan -one 
of special interest to engineers concerned 
with television and FM relay systems -is 
the fact that Stratovision will drastically 
reduce distortion resulting from repeat- 
ed amplification. 

Each repeater station adds its quota of 
distortion to a television or FM program, 
and any ground system, because of its 
many repeaters, would build up a great 
amount of accumulated distortion. By cut- 
ting the number of relay stations to a 
minimum, such distortion would cease to 
be an important factor. 

GETS RID OF GHOSTS 
The system would bring not only tele- 

vision and FM to millions of new viewers 
and listeners, its proponents claim, but, in 
addition, would greatly improve these serv- 
ices for audiences -old and new. 

Best reception requires that the antenna 
of each receiver have directional charac- 
teristics and be pointed directly toward 
the transmitter antenna. This means that, 
for best results, the antenna for each 
ground receiver must be movable, and each 
receiver equipped with a mechanical device 
for bringing its antenna to bear exactly on 
the transmitter of each new station from 
which a program is desired. 

Stratovision eliminates this need since 
one fixed antenna installation at the re- 
ceiver can be beamed so as to cover the 
entire small -circle course of one plane fly- 
ing at 30,000 feet, keeping it constantly 
in "view." Such an installation will in- 
sure access at all times to all programs 
of every station operating a transmitter 
in that plane. 

Another distinct improvement in serv- 
ice would result from Stratovision's high - 
altitude operation and the fact that its an- 
tennas will be in constant motion. This is 
in the matter of "ghosting," the annoying 
out -of- register viewing which occurs when 
receivers pick up programs by two differ- 
ent waves -one arriving by the most di- 
rect path between the transmitter and 
the receiver, the other by.a reflected path. 

Stratovision reduces the possibility of 
such reflection because its high -altitude 
operation will enable receiver owners to 
point antennas into the air -above moun- 
tains and other ordinary sources of ground 
reflection. 

In addition, movement of the plane will 
make any reflection which might occur of 
only very brief duration -so brief, perhaps, 
as to be undetected by the eye. 

By cutting costs, it is hoped, the Strato- 
vision system will place television and FM 
transmission on a sound and economically 
justifiable business footing for the first 
time. It would preclude the tedious city - 
to- small -town growth necessarily en- 
visioned by all earlier plans, and it prom- 
ises to make both services available to 
isolated rural homes which could not ex- 
pect them for years -if ever -by any 
other system. 

Early experiments show that the sys- 
tem is completely workable in any of the 
several television and FM frequency alloca- 
tions which were recently announced by the 
FCC. Operation actually improves in the 
higher frequencies. This means that the 
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PORTABLE POWER PROBLEMS 

THIS MONTH -ILG MOTOR TEMPERATURE TEST 

BURGESS INDUSTRIAL BATTERIES power ohmmeters to determine temperature rise in fan motors 

manufactured by I1g Electric Ventilating Company. Thousands of industries using test 

and control equipment rely on Burgess Batteries for dependable service. Your local 

Burgess distributor can fill your needs from the line designed to meet industrial require- 

ments. For full information on the complete line of dry batteries write for the name 

and address of your nearest Burgess distributor. 

2 OUT OF 3 SELECTED BURGESS BATTERIES as their first choice in 

a recent nation -wide survey of manufacturer electronic engineers. 

If you require a special battery for a new application, Burgess 

engineers can solve your problem with the right battery type. 

Burgess Battery Company, Freeport, Illinois 

LOOSE TALK IS STILL DANGEROUS! 

BURGESS BATTERIES 
VOTED FIRST BY ENGINEERS IN NATION -WIDE INDUSTRIAL BATTERY SURVEY 

system may hasten the day of practical 
color television. 

THE AVIATION ANGLE 
According to high officials of the Glenn 

L. Martin Co., Stratovision presents no 
radical problems of aircraft design or op- 
eration. 

Four planes would be assigned to each 
broadcast location. Two would be in the 
air at all times -one handling programs, 
the other standing by to take over in case 
of any emergency. Planes would fly over 
the center of assigned areas and relief 
planes would be sent aloft sufficiently in 
advance of shift changes to insure unin- 
terrupted operation. The 30,000 -foot level 
is tentatively proposed as giving the 
widest practical range, and as being well 
"above the weather" which might cause 
problems at lower altitudes. 

, 1945 

"One of the most unusual features of 
the Stratovision system," pointed out Wil- 
liam K. Ebel, Martin's vice -president, "is 
its need for a slow airplane. After years 
of striving for progressively greater speed 
in all our design and construction it is in- 
triguing to be asked to build a huge heavy - 
load plane to fly only fast enough to re- 
main safely aloft at very high altitudes. 
Yet by the very nature of its operation, 
that is all the system requires." 

In addition to its four high -altitude 
planes, each broadcast location would have 
a smaller plane equipped to act as a fly- 
ing remote pickup unit. This plane would 
be available to cover any special event or 
emergency within the location's 103,000 
square mile area, relaying television and 
FM programs to the parent plane for local 
broadcast or for nationwide network pres- 
entation. 
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THE QUESTION BOX 
40 SUPERHETERODYNE 

Kindly publish a diagram 
of a four- or five -tube super- 
heterodyne, using the following 
t u b e s (list given).-P.D.S., 
Philadelphia, Penna. 

A. The diagram printed here 
incorporates the tubes you de- 
sire. Any standard antenna coil 
may be used if your tuning 
condenser has a maximum tun- 
ing capacity up to 365 mmf. or 
500 mmf. (See Fig. 1) 

The combination of oscillator 
coil and oscillator padding and 
tuning condenser will depend on 
the items you have available. 
The intermediate frequency of 
456 kc. is in turn dependent 
upon the oscillator frequency, 
so the oscillator components 
must be selected with that also 
in mind. 

None other than the usual 
precautions need to be observed 
in construction. You should be 
able to obtain excellent recep- 
tion with the hook -up shown. 

GUITAR AMP 
I would like to build an 

amplifier for a guitar, using a 
6J5, 6517, 39, 78, 42 or 6F6. I 
have most of the necessary parts 
for this. Any of these tubes can 
be used, or others can be ob- 
tained. 

-W. E. P., State Farms, Va. 

A. The amplifier shown is 
suitable for a guitar. All parts 
and values are as marked and 
none other than the usual pre- 
cautions should be necessary. 

= The Question Box is fòrced to discontinue answering questions E- s until further notice. We have had great difficulty in securing B. 
= skilled labor for this work, and in many cases recently have =_ 
_ been forced to refund remittances. We will continue to print = 
= questions of general interest till those already answered and 
= on hand have been exhausted or till we are again able to handle 
= questions for readers. 
-,-511111111111111111111111111111111111111III 

The grid bias on the first tube 
is obtained by means of contact 
potential, and should be ample 
for your application. (See Fig.2) 

CAPACITESTER 

On page 281 in the Novem- 
ber 1939 issue of Radio -Craft 
there appeared a schematic of 
an excellent capacitor tester. I 
constructed this instrument a 
few years ago and at that time 
I did not realize the importance 
and versatility of this tester. I 
attempted to obtain the diagram 
or the issue in which it ap- 
peared and was not successful. 
Can you publish this once more? 

-S/Sgt. T. E. L., N. J. 

A. As issues of November, 1939 
Radio -Craft are no longer avail- 
able, we are reprinting the dia- 
gram yot requested, for your 
information and that of those 
who might also be looking for, 
or desire, a diagram of such an 
instrument. (See Fig. 3.) This 
is a push- button operated unit 
which makes rapid measure- 
ments of capacity, leakage, pow- 
er factor and insulation resist- 
ance. It will measure condensers 
ranging in capacity from 10 
mmf. to 240 mfd. 
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CONVERTER 
I need a .32 -volt power pack 

with which to service 32 -volt 
radios. This power pack must 
operate from a 110 -volt A. C. 
supply line, and should be able 
to supply from 24 to 40 volts 
in succeeding steps. Can you 
publish a circuit diagram and 
a list of parts to be used as a 
guide in building? 

-R. G. B., Carpenter, Wyo. 

A. Fig. 4 is a diagram of a 
117 -volt A.C. to 20 -40 -volt D.C. 
converter. This is considered 
to be the most satisfactory ar- 
rangement for a converter of 
the type you desire. Values are 
given in the diagram. It would 
be possible to omit the power 
transformer and apply the 110 - 
volt A.C. directly to all four 83 
plates in parallel, giving half - 
wave output. Condenser input to 
the filter would then be needed, 
giving rise to some objections 
such as more filtering needed 
and exceptionally high accumu- 
lated voltage on the filter con- 
densers when no load is on the 
inverter. If this condition were 
to remain, there would be the 
danger of perhaps flashing tubes 
in the set under test when it is 
plugged into the converter. A 

Fig. I, left -A 5 -tube 
super. Fig. 2, left be- 
low- Amplifier for 
guitar. Fig. 3, lower 
right- Capacitor test- 
er. Fig. 4, middle 
right - Converter 
from I I7 volts A.C. to 
24-40 volts D.C. for 
use in servicing 32- 

volt receivers. 

low- resistance bleeder reduces 
this danger. 

Note that choke input is used. 
This will give almost uniform 
voltage output whether you have 
a light load or close to full load. 
Another choke and condenser 
may be added if more filtering 
is needed. 

R1 is not necessary unless fine 
adjustment of the output is re- 
quired. 

rCOLOR CODING 
1 have been watching your 

monthly issues for the color 
code for R.F., I.F. and power 
transformers but have not seen 
them. I hope that you will print 
these in a future issue. B.J.H., 
Brooklyn, N. Y. 

A. While these are available 
in standard texts, and often in 
manufacturers handbooks, it 
will be helpful to many readers 
to reprint them here. 
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There are still old sets in use 
which follow other codes. Re- 
placement parts for these may 
follow the original coding. The 
Serviceman is warned to be sure 
that the coding of a part is 
standard before taking it for 
granted. Green usually runs to 
grid and black to ground, when 
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BROADCAST EQUIPMENT 
(Continued from page 26) 
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extending to the practical limits of the in- 
duction field was sufficient, it has been 
found that, in order to serve effectively as a 
reflecting surface for the downward radia- 
tion, the ground system must extend out- 
ward considerably beyond this distance. 

The ideal ground system would be a solid 
sheet of some material having a high con- 
ductivity and covering an extensive area in 
all directions surrounding the base of the 
tower. Although such a system would be 
prohibitively expensive, much theoretical 
and experimental work, due to Brown', 
has resulted in certain definite standards for 
the design of broadcast tower ground sys- 
tems which approach the Ideal. 120 buried 
radial conductors, spaced 3 degrees apart, 
and extending outward from the base of the 
tower in straight lines not less than one - 
half wave length at the operating frequency 
comprise such a "near- ideal" broadcast 
ground. This length is quite necessary, for 
when it is less the ground losses increase 
considerably even when the physical height 
of the antenna is small. 

OTHER CONSIDERATIONS 
In most instances it is necessary to pro- 

vide the tower with a system of aircraft - 
warning lights. In order that the radiated 
energy will not be shunted to ground 
through the 60 -cycle power line, it is neces- 
sary to supply the lights through a low -pass 
filter inserted in the line. This consists 
simply of an R.F. choke in series with each 
side of the line, and a condenser across 
the line at each end of the chokes. 

Steel buildings, trolley wires, guy wires, 
and other conductors in the vicinity of the 
tower will alter its radiation pattern, so an 
antenna site must be chosen with care. Guy 
wires must be as few as possible, and they 
must be broken up by insulators into lengths 
that are a small part of a half wave length. 
Transmission lines must approach the radi- 
ator at right angles for minimum couplings. 

In northern climates, where trouble is 
encountered due to sleet and ice, a de -icing 
system must be installed. This consists of 
a means of passing a heavy 60 -cycle heating 
current through the tower itself to melt the 
formations. Since it is desirable that this 
function may be carried out while the sta- 
tion is "on the air," a low -pass filtering 
system, similar to that used with the warn- 
ing lights but more elaborate, must be em- 
ployed. 

1Brown, G. H., "The Phase and Magnitude 
of Earth Currents Near Radio Transmitting 
Antennas," Proc. I.R.E., February, 1935 ; 

"Ground Systems As a Factor in Antenna Effi- 
ciency," Proc. I.R.E., June, 1937. 
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HOW RADAR OPERATES 
(Continued from page 30) 

tl I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

only slowly (e.g., from 1 to 20 r.p.m.) and 
since the light from an ordinary cathode - 
ray tube fades away almost instantly, one 
might expect not to see a "map" at all, but 
only bright flashes at various spots as the 
antenna revolves. Some way had to be 
found to make the brightness of these 
flashes persist for many seconds after they 
were produced. Special screens were de- 
veloped which continue to glow for some 
time after being lighted by a signal. Thus 
the whole map is displayed at once. 

The above article is directly reprinted from 
Radar, a Report on Science at War, released 
by the Joint Board on Scientific Information 
Policy for the Office of Scientific Research and 
Development, the War Department and the 
Navy Department. The Glossary follows that in 
the bulletin Radar, issued by the British Informa.. 
tion Services. 

RADIO -CRAFT for 

1. Brand new post -war design positively not a "warmed - 
over" pre -wol model. 

2. More thon on "electronic" voltmeter, VOMAX is a 
true vacuum tube voltmeter in every voltage/re- 
sistance/db. function. 

3. Complete signal tracing from 20 cycles through over 100 
megacycles by withdrawable r.1. diode probe. 

4. 3 through 1200 volts d.c, full scale in 6 ranges at 50, and 
in 6 added ranges to 3000 volts at 125 megohms input 
resistance. 

5. 3 through 1200 volts o.c. lull scale in 6 ranges at honest 
effective circuit loading- of 6.6 megohms and 8 mmfd. 

6. 0.2 through 2000 megohms in six easily read ranges. 
7. -10 through +50 db. (0 db. =1 mw. in 600 ohms) in 

3 ranges 
8. 1.2 ma through 12 amperes full scale in 6 d.c. ranges. 

9. Absolutely stable -one zero adjustment sets all 
ranges. No probe shorting to set a meaningless zero 
which shifts as soon as probes are separated. Grid 
current errors completely eliminated. 

10. Honest, factual accuracy: ±3% on d.c.; ±5% on a.c.; 
20v' through 100 megacycles; ±2% of full scale, ± 1% 
of indicated resistance value. 

11. Only five color -differentiated scales on 41/4" D'Arsonvol 
meter for 51 ranges (including d.c. volts polarity reversal) 
eliminate confusion. 

12. Meter 100% protected against overload burnout on 

volts /ohms /db. 
13. Substantial leather carrying handle. Size only 12s /r "x 

71/4"x5' /s ". 

SEND FOR FREE CATALOG 

OVER 34 YEARS OF RADIO ENGINEERING ACHIEVEMENT 

W7/4444G574e,40 G 
ma MAIN STREET, NAHTFORD 3, CONNECTICUT 

THE KEY TO POST -WAR 
PROFITS 

Created by a world -famous re- 
ceiver design engineer specifical- 
ly for post -war receiver servicing 

that's why "VOMAX" will do 
more for you -...'make you the 
boss, not the victim, in servicing 
complex post -war receivers. 

It's one thing to design test 
equipment by theory but its 

'quite another thing when new and 
original theory is harnessed to 
over thirty -four years of outstand- 
ing experience in radio receiver 
design and service. Created out of 
such experience,,. to satisfy the 
rigorous demands'of serious re- 
search and service technicians, 
the new " VOMAX" is a volt - 
ohm- db. -ma. -meter and dynamic 
signal tracer without equal. Born 
out of an intimate daily knowledge 
of your ¡ob and problems . it 
solves them as you've always 
hoped they would someday be 
solved. 

Imagine the added profits 
earned . . . the time saved . . . 

the immense improvement in your 
work ... if you had an instrument 
with which you could measure 
every voltage in old, modern and 
complex post -war receivers. Imag- 
ing the benefits of being able to 
trace and measure r.f., i.f., a.f., 

.a.v.c., a.f.c. signals right through 
every circuit ... d.c. and any fre- 
quency from 20 cycles through 
over 100 megacycles. Imagine all 
measurements . . d.c., a.c., r.f., 
i.f., a.f., made with such as- 
tromically high meter resistance 
as not to upset the circuit being 
measured. Add resistance mea- 
surements by modern v.t. method 

. even power input in watts, a 
wide range of capacitances by a 
couple of external resistors. Then 
imagine complete stability and de- 
pendability ..,. results made pos- 
sible by new inventions obtainable 
only in "VOMAX." 

It's no wonder " VOMAX" is 
sold out for '1945 on advance 
jobber orders. But though the 
factory is sold out, jobbers still 
have a few left. May we suggest 
that you follow the lead of Amer- 
ica's top- flight service organiza- 
tions ... manufacturers ... en- 
gineering laboratories . and 
place your order immediately? 
Service- station- originated AA -5 
priority does the ¡ob. But only fast 
action will bring you "VOMAX ", 
the key to post -war service profits, 
this year. 

NET PRICE 

$59.85 

= Attention Radio Servicemen= 
Many hard to get items. 

Send post card for new price list. 

JOHN A. COX 

WHOLESALE RADIO SUPPLIES 
557 -7th Street, Parkersburg, W. Va. 

CORRECTION 
The screen -grid in the drawing on page 

597, Radio- Craft, June, 1945, is connected 
directly to ground. This would of course 
make the circuit inoperative. This drawing 
appeared in the article "Tuning on the 
U.H.F." The line which connects the fila- 
ment with the screen -grid side of the screen 

OCTOBER, I 9 4 5 

BUILD YOUR OWN! 

Every amateur will be proud to 
build this modern household 
necessity. It Just takes a few 
hours of your spare time to 
build, and operates electrically 
on any voltage. There's fun in 
building and profit in using this 
handy freezer. Saves up to 75 %. 

NO EXPERT 
KNOWLEDGE NEEDED 

Our plans aro simple and easy to follow and this S or 40 
cubic foot size can be built of new or used parts. Mail $1 
bill. check or money order for complete plans and catalog. 
LEJAY MFG., 456 LeJay Bldg., Minneapolis 8, Minn. 

It's Easy 
and Fun 

resistor in the drawing should be taken out, 
leaving the screen -grid. connected to high 
voltage through the resistor. 

Our thanks are due to Mr. Davilo R. 
Reyes, of Gamboa, Canal Zone, who pointed 
out this error. 
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NAZI MORALE RADIO 
(Continued front page 25) 
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out from the base, and the evacuating 
pumps attached to this. The air is then 
apparently pumped out and the copper tube 
sealed and crimped. A metal deflector plate 
is welded to the top of the inside crown of 
the tube. The elements, as is common in 
European manufacture, are laid on their 
sides, in contrast to our method of standing 
them up. 

The line is fused in all cases, but the 
customary interlocking switches are con- 
spicuous by their absence. A giant loop an- 
tenna is enclosed in the back cover of the 
"box" or cabinet. 

Band coverage is from 15 to 50 meters, 
200 to 550 meters, and 800 to 2000 meters, 
in addition to provision for phonograph 
attachment on the side of the carrying case, 
and -a phono position on the band -change 
switch. 

The dial is unusual in comparison to 
our dials. All stations are listed by the 
names of the cities or towns of origination. 
Calibrated markings on the top and bottom 
in meters merely serve as indicating devices 
rather than dependent tuning markings. The 
dial is made of glass, painted black on the 
inner surface with cut -outs where the sta- 
tion indicator windows appear. It is backed 
with a white drop, for easy reading. The 
grille cloth on the speaker is of a cream 
color which contrasts sharply but neatly 
with the black plastic trim and dial, con- 
trasting almost ludicrously with the drab, 
army -gray field case. 

88.6 to 107.6 Mc 115 to 140 Mc 
ACORN TUBES SEPARATE TUNING UNIT 

Ideal for Communications Work, Instruction, Training, etc. 

A unique 10 tube Concord Kit for FM -AM and VHF reception with a 
separate tuning unit employing the new acorn tubes. Circuit design is 
straightforward and simple with no frills or unnecessary components. 
Extremely compact, sturdy and easily assembled. Has only two con- 
trols on the front panel -the tuning control and the volume control. 
There's a standard headphone jack for output, a switch for change- 
over from FM to AM, and a power switch in the AC line. 

Comes complete with all necessary parts including holes punched 
and all tubes, wire, solder, hardware, and detailed instructions. Chassis 
is 10" x 12" x 3" black finish. Dull black panel is 61/4 x 12" wide. Two 
models -CRC -130 -Range 88.6 to 107.6 Mc (for the new FM Band), 
and CRC -140 -Range 115 to 140 Mc. Quantity limited -while they last 
-Use coupon below to order today or to ask for litera- 

$ 9S cure giving detailed information and specifications. 7 
Complete with Tubes 

CONCORD RADIO CORP. 
' LAFAYETTE RADIO CORPORATION 

CHICAGO 7, ILL. ATLANTA 3, GA. 
901 W. Jackson Blvd. 265 Peachtree St. 

CONCORD RADIO CORP. 
901 W. Jackson Blvd., Dept. RC -105, Chicago 7, Ill. 
Please ship at once the Concord VHF Receiver Kit -or special descriptive literature -as 
checked below. 

iICRC 
-130 -VHF Kit CRC -140 -VHF Kit 

Range 88.6 to 107.6 Mc Range 115 to 140 Mc 
Send literature giving 
details and specifications 

Name... 

Address 

Cite State 
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Fig. 2- Wehrmacht tube. B -Glass insulating 
bead. C -Upper platform. D -Lower plat- 
form. DI- Metal -to -glass header ring. E- 
Lead to interior elements. G- Shell. H-Cop- 
per tube shown crimped after sealing -off. 
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A WALNUT MICROPHONE 
By CARL 

AWALNUT shell, a cord, a little cot- 
ton batting, a piece of tinfoil and a 

few odds and ends were all the material 
needed for this novelty condenser mike. 

To make it, you need first a large walnut. 
Clean it out thoroughly with a small pocket- 
knife, drill several holes in one side and 
one hole through the center of the other 
side. The cork is just long enough so that 
when placed in the half- shell, it will not 
project past the center line. It is drilled 
through the center, and partly countersunk. 
A flat -head brass bolt is next run through 
the cork. It must be long enough to pass 
through the hole in the shell and permit 
placing two nuts and a washer on it out- 
side. The head of the screw is one plate 

BURKETT 
thin brass or copper like the one marked 
"Lug" in the diagram. This is to make 
connection to the diaphragm itself, which 
may be of thin copper foil or tinfoil. The 
stiff kind, such as used to be used on cards 
of buttons, is best, the soft tinfoil (or 
rather lead foil) used on chocolates being 
the worst. 

The flat head of the bolt is now adjusted 
so that it is just below the edges of the 
shell and the foil stretched carefully over 
the half -shell. The lug is carefully inserted 
so the curved part fits between the curved 
edges of the shell and the straight part 
sticks out. The other half of the shell is 
then put on. Shell and tinfoil may be 
fastened together with coil cement, taking 
care to keep it away from the lug, which 
must make good contact to the foil. A few 
turns of silk thread wrapped around the 
nut and doped with coil cement will secure 
the microphone. The part of the lug stick- 
ing out of the shell may be bent over and 
the lead soldered to it. The other lead is 
the end of the screw which forms the sta- 
tionary plate of the condenser. 

A condenser microphone must be con- 
nected as shown in the figure, with a high 
polarizing voltage, (taken from the ampli- 
fier power supply) . It is necessary to make 
a careful adjustment, bringing the screw - 
head condenser plate as close to the dia- 
phragm as possible without danger of 
shorting on loud sounds. I was surprised 
at the performance of this little mike. It 
needs plenty of amplification, but the qual- 
ity is as good as that of any commercial 
microphone I have ever heard. 

of the microphone condenser, and the 
resiliency of the cork makes it possible 
to adjust its spacing from the other plate. 

For the diaphragm, first cut a piece of 

Above -The microphone assembled. Below - 
Exploded view showing all components. 

PRACTICAL 
RADI HOME -STUDY 

These men used this course to 
get into good radio jobs 

FINEST TRAINING COURSE 
USED IN MANY SCHOOLS 

"The radio training course 
is the finest up to date easy to 
understand course. . This 
course outlines practical work. 
We are using this course in 
our Topeka High Schodl. It is 
wonderful." Henry Ward, Jr., 
622 Filmore St., Topeka, Kans. 

WORTH MUCH MORE 
"You should get more money 

for your Course. The first week 
I studied it, I made $10.00 re- 
pairing sets. I built my own 
test outfit from details given 
in this course. I have repaired 
100 radios to date. . 
Signed : Robert C. Hammel, 
120 W. 13th, Davenport, Iowa. 

COMPLETED IN 8 WEEKS 
"I am very satisfied with 

the course. When I was at the 
twelfth lesson I started repair- 
ing radios. It took me two 
months to m a s t e r your 
course." From a letter written by 
Roger Lanzlois, 1679 Poupart, 
Montreal, Canada. 

MODERN, UP -TO -DATE 
"I have found since taking 

Your course how modern and 
up to date it really is. There is 
not one page in the whole 
course which anyone interested 
in radio can afford to miss. 
Your course started me on the 
road to a well paid job and 
has repaid me many times." 
Charles Alspach, 433 Elm St., 
Reading, Pa. 
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AMAZING BARGAIN OFFER 
In this large course -manual of 22 practical lessons, you 
have all the topics covered by the best $100.00 radio cor- 
respondence course. Learn important fundamentals. Speed- 
up radio servicing. Includes hundreds of circuits, thousands 
of repair hints, many servicing short-cuts. 

RADIO TRAINING FOR HOMESTUDY 
This practical home -study course will show you how to 
repair all types of sets faster and better, tell you how to 
open your own shop and run the business. The lessons are 
well illustrated, interesting to read, easy to understand 
and apply. No special previous knowledge is needed. The 
early lessons explain important principles. Other lessons 
cover test equipment, trouble- shooting, circuit 
tracing, television, and every other important 
topic of radio and electronics. 

SERVICING METHODS SIMPLIFIED 
Learn new speed -tricks for radio fault- finding, 
case histories, servicing short -cuts, extra profit 
ideas. Included are many large lessons on the 
use of regular test equipment, explanation of 
signal tracing, oscilloscope, transmitters, P.A., 
television, recorders. Let this information save 
for you enough time on a single job to pay the 
full price of $2.50 for the complete course of 22 
money -making lessons. 

A PARTIAL LIST OF 

TOPICS COVERED 
Circuits. Auto sets, P.A., 
Tube Characteristics. A.C., 
Fidelity, Using charts, Am- 
plifiers, Tracking, I.F., 
Phase, Reactance, Imped- 
ance, Modulation, A.V.C., 
Photo-cell, Review questions, 
Crystals, Test equipment, 
Meter s, Analyzers, Tube 

testers, S i g- 
n al tracing, 
Oscilloscope, 
Ohm meters, 
Accuracy, 
Graphs, a n d 
hundreds of 
other topics. 
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IN MANUAL FORM 

8 50 
COMPLETE 

SPECIAL OFFER 
READ THE DETAILS 

EASY TO UNDERSTAND AND APPLY 
The practical lessons making up this course -book ara 
easy to follow and apply to actual radio jobs. Hundreds 
of radio facts that puzzled you will be quickly cleared 
up. You will find yourself doing radio repairs in minutes 
instead of hours -quickly finding the faulte or making 
needed adjustments. Every new radio development of 
importance and thousands of time -saving radio facts 
are packed into this complete course -manuaL 

SATISFACTION GUARANTEED 
Use coupon to order the Course for 10 -day examination 
in your own home. Look over the material. read a few 
lessons. apply some of the ideas. Then decide to keep 
the lessons at the bargain price of $2.50 (full Dries). or 
return the material and get a cash refund. 

NO RISK TRIAL COUPON 
SUPREME PUBLICATIONS, 9 S. Kedzle Ave., Chicago 12, ILL. 
Ship the complete Radio Course for 10 days use. I must be satis- 
fied or you will refund my money. 

I am enclosing $2.50, full price. Send postfree. 
Send C.O.D. I am enclosing $ deposit. 

Name: RCO 

Address: 
(Uee Coupon or Write Order in a Separate Letter) 
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7DIVIDOHM" 

ohmite "Dividohms" make 
ideal voltage dividers by the use 
of one or more adjustable lugs. 
Also handy for obtaining odd 
resistance values, for adjusting 
circuits, and for use on equip- 
ment which must be set to meet 
various line voltages. 

The "Dividohms" are wire 
wound on ceramic cores, and 
vitreous enameled. A narrow 
strip of the wire is exposed for 
contact with the adjustable lug. 
Every turn of wire is securely 
held against shifting. Stock 
units made in 10, 25, 50, 75, 
100, 160,200 watt sizes -wide 
range of resistance values. 

Write for Free Catalog 18 

Ohmite Manufacturing Co. 
4895 Flournoy Street, Chicago 44, Illinois 

Handy Ohm's Law Calculator 
Helps youfigure ohms, watts, volts, 
amperes- quickly, easily. Solves 
any Ohm's Law problem with 
one setting of the slide. Send Mc 
in coin to cover handling, mailing. 
(Available in quantities.) 

ex Alt tua2Oo[I MUTE 
R H E O S T A T S R E S I S T O R S T A P S W I T C H E S 
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The Radio Bomb Did Exist 
ON August 17th, the War Depart- 

ment announced a series of new 
weapons. Its spokesman, General 
H. H. Arnold, disclosed among 

others the following : Atomic bombs which 
will be guided by television and find their 
targets by radar. 

He further stated that television guided 
missiles, which will pack atomic warheads, 
will find their targets electronically. 

General Arnold went on to state that 
some of these weapons, have been experi- 
mented with for about a year. There was, 
however, no statement that they have been 
in production. 

The above statement is of interest to 
readers of Radio -Craft who have read the 
article "The Radio Rocket" in the July, 
1944, issue, by the Editor, H. Gernsback. 
Here is an excerpt from that article from 
which it will be noted that it covered all 
the new weapon's specifications over a year 
ago. 

The Radio Rocket may be equipped with a 
transmitting and receiving aerial which trails be- 
hind, as shown in the illustrations. This, how - 
ever,. is not absolutely essential and it is probable 
that in the perfected Radio Rocket, actual aerials 
may be dispensed with. One of our illustrations 

shows the construction of the rocket, which in 
addition to its warhead, also contains a gyroscope, 
necessary to keep it on its course. In addition, it 
carries a radio transmitter and a receiver. 

Both the transmitter and receiver are very 
light and are operated by means of special bat- 
teries installed in the rocket. At the moment of 
launching, the transmitter goes into operation 
automatically. On a special short wave, it trans- 
mits a pulsating frequency which is easily picked 
up by two 

Using 
radio units, shown in our 

illustration. Using automatic triangulation means, 
the radio truck "A" and truck "B" plot the course 
of the rocket accurately during its flight. With 
electronic instruments the actual flight of the 
rocket can be observed visually on a special map 
whereby a moving light -spot illuminates the exact 
course the rocket is taking. Should it get off its 
pre -determined oath, its flight is instantly corrected 
from the ground radio truck "B." This truck 
sends out a special radio wave -also on a short 
wave frequency - continuously from the instant 
the rocket is launched. If the light -spot on the map 
indicates that the rocket drifts over to the right 
and consequently is off its course, an automatic 
correction impulse to the rocket instantly corrects 
its flight. This can be accomplished wholly auto- 
matically by electronic means, such as special 
photo- electric cells, actuated by the moving light - 
spot. The flight correction is done by radio remote 
control, whereby either the movable elevators or 
horizontal rudders of the rocket can be deflected. 
This will then steer the rocket again on to its 
correct course. The radio technicians in their radio 
truck visually observe if the flight of the rocket 
has been corrected sufficiently, If it has not, it 
can then be further corrected if necessary. 

RECE /V /NG AER/RL 
ROCKET 

TRANSM /TT /Na AER /RL \ -R,---- TRANSM /TT /N6 WAVES 
TO ROCKET .. -'1 RECE /WNG WAVES 1 

- FROM ROCKET . 

1 

TRUCK 'XI" TRUCK 'B" 

APPARATUS FOR 
TURNING VANES 

TRANSM/ITER ovNE 
TR!/NSM/ITER 

RER/AL 
I 

ROCKET PROPEL- 
/NG CNRRGE 

WAR EXPLOS /VE 
NERD CNRRGE GYROSCOPE RECE /VER VANE 

I 

RECE/VER/ 
AER /AL 

The radio -controlled rocket bomb, predicted in the July, 1944, issue of Radio -Craft. 

NIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I 
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(Continued from page 14) 
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strument" and proceed on his own. An in- 
genious adaption permitted the pilot to see 
the image of the opposing fighter reflect- 
ed on his windshield. As he approached, 
the enemy image became broader -"grew 
wings." By centering the image dead 
ahead, the flyer could approach till the 
actual plane was seen, superimposed on its 
own image. Again the advantage of know- 
ing just where the enemy would appear 
gave the defending plane an immense ad- 
vantage in the darkness, and the luckless 
Nazi's first warning of the presence of 
fighters might be a fatal burst of fire. 

A further refinement of GCI enabled op- 
erators in England to guide individual 
bombers to enemy positions in cross -Chan- 
nel occupied territory, leading them exact- 
ly to the bombing point, then signalling for 
the bombs to be dropped. This was one 

of the methods by which the big guns on 
the invasion coast were destroyed before 
D -day. Mine laying operations by airplane 
were carried on with greatest accuracy by 
the use of radar. The planes were piloted 
by a ground- controller with the aid of a 
Plan Position Indicator and instructed as 
to the exact point to drop each mine. 

HIGHER FREQUENCIES 
Further improvement of the instrument 

came through the use of higher and high- 
er frequencies. During the Battle of Brit- 
ain, 200 -megacycle waves were considered 
extremely good. Even at these frequencies, 
low -flying aircraft could come in without 
detection, losing themselves in the mass 
of reflections from hills, tall buildings and 
other landscape features. A shorter wave 
length for the radar waves would mean 

RADIO -CRAFT for OCTOBER, 1945 

www.americanradiohistory.com

www.americanradiohistory.com


Supreme Pub ications 
PURLISHERS OF RADIO BOOKS. :MANUALS, AND DIAGRAMS 

greater relative size for the antenna, there- 
by permitting better beaming and clearer 
definition. Where greater definition is not 
absolutely essential, small aerials may be 
used, making radar more practical for air- 
craft. Present -day radar is based on cen- 
timeter waves -of just what length cannot 
even yet be revealed. The microwave radar 
was a step forward almost comparable to 
Plan Position Indicator. 

With the new aircraft apparatus further 
developments became possible. Extremely 
high -definition Plan Position Indicators 
were installed in "pathfinder" planes, which 
led squadrons of bombers over enemy tar- 
gets in night raids, or in daytime expedi- 
tions when visual bombing was all but im- 
possible because of the continuous bad win- 
ter weather over northern Europe. One 
"pathfinder" plane equipped with radar 
led a formation of bombers over the tar- 
get. The radar operator, viewing the scene 
below on his cathode -ray screen, dropped 
flares or colored -smoke bombs to mark the 
spot. Then the bombers could come in for 
the kill. This device was the "Mickey" or 
"gen box" concerning which rumors ap- 
peared in the press a few months ago. 

RADAR GOES TO SEA 
Even more important to the United 

States was the use of radar for naval of- 
fense and the defense of merchant ship- 
ping. In early 1942 German submarines on 
both sides of the Atlantic created such 
havoc with merchant shipping as to leave 
the issue of the Battle of the Atlantic in 
doubt. Supersonic methods of detecting 
submarines, though rapidly improved, were 
unable to curb the destruction. 

The first step to combat the menace was 
installation of radar detection equipment 
on airplanes. Submarines have to surface 

to charge their batteries. Surfaced at night 
or lying awash in the daytime with en- 
gines off, they were reasonably secure from 
sonic and supersonic detection devices. 
Radar soon put an end to this security. 
Planes appeared from nowhere, dropping 
bombs and depth charges. The number of 

Radio Term Illustrated 

Suggested by: F/o Melville R. Pyne, 
Charlottetourn, P. E. I., Canada 

Efficient Hookup 

U -boat sinkings took a jump that chal- 
lenged the attention of Nazi technical 

specialists. Submarines were fitted with 
an anti -radar device -a receiver which 
picked up the signals sent out by the 
radar transmitter, giving the sub warning 
in time to permit it to submerge and get 
going before the plane arrived. 

Ironically, the Nazis "solved" the plane 
radar problem just as the Navy was 
swinging from 200-mc radar to much 
higher frequencies. Depending on their 
radar defense receivers, submarines sur- 
faced and were blown out of the water. 
Suspecting everything but radar, they tried 
various expedients, including the sending 
out of two scientific expeditions, by sub- 
marine, equipped with instruments to de- 
tect almost any, type of radiation. Neither 
of these investigating parties lasted two 
weeks, and finally the Germans decided that 
if subs were to survive, they must stay 
beneath the surface. A breathing tube 
(euphonically referred to as a "Schnorkel ") 
permitted taking on fresh air to run Diesels 
and charge batteries underwater. 

By this time radar and the convoy sys- 
tem had made them well -nigh ineffective. 
In convoys, radar -equipped escort vessels 
were able to detect and destroy the "wolf - 
packs," giving such effective protection that 
sinkings dropped to one -tenth of one 
percent. Not only did radar prevent raids, 
but solved the old "sitting- duck" problem 
which was the chief cause of losses in 
earlier convoys. Ships forced to drop out 
of the convoy, or which strayed away 
from it some dark night, were sure vic- 
tims of the U- boats. By daylight, when 
the convoy could be checked, it was too 
late to do anything about it. 

As soon as escort vessels were equipped 
with radar, the position of all vessels in 
the convoy could be known at all times. 

(Continued on following page) 
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.cng SeY NEW 
1946 EDITION 

REPAIR ANY RADIO IN MINUTES 
Learn time -saving trouble -shooting 
short -cuts; find any radio fault 
with ease. Follow the tests shown 
on 24 large circuit blueprints. Over 
1,000 practical repair hints. Hun- 
dreds of simplified tests using a 5c 
resistor and any filter condenser. 
Introductory material for beginners 
and to serve as review for expe- 
rienced radio men. Several chapters 
on test equipment. Complete plan 
in manual form, 64 job- sheets, data 
on all tubes, size: 81/2 x 11 inches. 
Sold on no -risk trial. Money -back 
guarantee. Use coupon to order - 

Amazing New Invention 
Find radio faults with a new simplified 
method. Repair. all radios in minutes 
instead of hours. New, revolutionary 
different Comparison technique per- 
mits you to do expert work almost im- 
mediately. Most repairs can be made 
without test equipment. Simple point - 

This newly developed to- point, cross -reference, circuit sug- 
method tells you how to gestions locate faults quickly and . . 
locate the source of 
trouble in any radio set easily. You may try this unique plan r COMPLETE PLAN 

without equipment. Make without risk or obligation. 
needed tests, measure volt- _ 
age, trace the signal, by 
using only a 5c resistor, 
small condenser, and a crys- 
tal detector. Inject signals 
without any signal genera- 
tor. Test parts by the new 
Comparison method. Test 
tubes without equipment. 
Repair any radio .expertly 
following simplified picture 
plans. Improve your radio 
servicing ability. Data on 
all sets, portables, AC -DC, 
FM, recorders, intercoms, 
P.A. Examine and ,apply 
the plan for 10 days with- 
out obligation or risk. Send 
trial coupon today 

Developed by 
M. N. Beitman, 
radio engineer, 
teacher,author, 
Çe serviceman. 
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9 S. Kedzie Ave. Chicago 12, Illinois 

Ship postpaid the new complete Simplified Radio Servicing manual for 10 days' 

examination. I am enclosing $1.50, full price. I must be entirely satisfied or you 

will refund my total remittance. 

NAME:,. 

ADDRESS: RCO 
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Immediate 
Delivery 
Money Back 

Guarantee 
on this 

all- purpose 

Multitester 
Handles AC and DC Volt- 
meter, DC Milliammeter, 
High and Low range Ohm - 
eter. Size 5%x8x3%. 3" 
meter with sturdy D'Arons- 
val movement. Write for priority information. 

EVERYTHING IN TEST EQUIPMENT 
We have it or can get it. Preferred delivery, quick 
service on all makes, all types. Hundreds of new 
items on order. Buy from Leo, W9GFQ. 

See Leo for WRL Radio Kits 
priority required 

Phono Amplifier Kits 
Complete with tubes, 

9.9ß50 Ñ ..105..v 
Place Your Order Now! 
Lao is making delivery 

NOW on 

HALLICRAFTERS 
For preferred delivery, 
easy terms, and liberal 
trade -in allowance, write 

Leo. W9GFQ. 

EXCLUSIVE 
AT LEO'S! 

44 rtsaFlyer FREE 
Packed with hard -to -get 
items. Immediate delivery 
to radio repairmen. Usual 
priorities. Experimenters 
write Leo, W9GFQ, on how 
to get radio repair parts. 
Tube and Circuit 
Reference Book 10e 
Handy Tube -Base 
Calculator 25e 
Giant Radio Reference 
Map, Size 3x41, tt 15o 

Code Oscillator Kits 
Complete with tube. 

No 06-200 $4.95 
DUAL FIL. TRANSF. 

Fully Shielded 
110 V. Tap- 
ped Primary. 
Secondary, 5 
volt Q 3 

amp. and 6.3 V.C.T.. 
@ 4 amp. $2 25 
No. 9 -551.. 

MAIL TODAY 
Wholesale Radio Laboratories iiQ-10 
744 West Broadway 
Council Bluffs, Iowa g 

Please rush, Multitester No. 300, $18.75 is en- 
closed, or Enclosed is $__, Balance C.O.D. 

Here's 10e, Send "Tubes and Circuits" Book. 

I want a Tube -Base calculator. 25e enclosed. 

Ship me your radio map. 15c enclosed. 
Send me your free flyer of hard -to -get radio parts. 

Name 

Address 

Town State - 

I am an amateur; experimenter; service man. 

QUICK SERVICE 
Your order will receive my own 
personal attention. You'll get 
"same day" delivery service 
from the heart of the na- 
tion . . . on anything in 
tadlo. 
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If a ship were forced to drop out of con- 
voy on a dark night, an escort could im- 
mediately be at its side to guide it back 
to safety, or to remain with it and take 
it to a safe port, should it be impossible to 
regain the convoy. 

RADAR GUN COMPUTERS 
Further development of radar led to an 

adaption which could be attached to the 
Norden bombsight or to gun computers, 
thus eliminating the human element in 
sighting guns and bombs. Without this, our 
ships would have been at a loss indeed 
when attacked by the Japanese "Kamikaze" 
bombers. By the time a suicide bomber 
could be sighted it would be too late to 
attempt to aim anti -aircraft guns. With 
the radar -controlled gun -sights, fire was 
directed at the enemy crash -bomber as 
soon as he came within range, and in very 
few instances did he live through it, to 
reach his objective. 

Another important application of radar - 
directed gunnery was in fire -control on 
Naval vessels. Not alone the anti -aircraft 
guns but the ships' main batteries were 
directed by radar. It is known that in 
more than one case Japanese ships were 
sunk often in dark nights, without ever 
having been visible to the attacking ship. 
A special device worked out early in the 
war by the British and called IFF (Identi- 
fication, Friend or Foe) was very impor- 
tant in such actions. This is an electronic 
counterpart of the identification marks car- 
ried by aircraft or the flags flown by 
surface vessels, registering on the radar 
instead of visually. Danger of sinking 
friendly ships was thus avoided, and battle 
by radar became a possibility. 

Acknowledgement is made to Radar, A 
Report on Science at War, distributed by 
the Office of War Information, and Radar, 
put out by the British Information Services, 
from which most of the information print- 
ed here was obtained. 
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SCRAMBLED SPEECH FOR RADIOPHONES 
(Continued frone page 27) 

Altiiiiitiiiiiiiiiiillllllll ll í111l 1 1 1 1 1 1 1 ll llllllllllllltlllll1111l I I I II I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I I IIIII I IIII IIIIII111111IIIIIIIItttUlttttitttlllll I IIIII IIII1111111111111111111111111111111111111U111111IIIIIIIIIIIIIIII IIIIIIIilllllll 1 1 1 1 1 ll 

pass through. Now that the carrier has been 
eliminated, a suitable filter to remove the 
undesired side -band must be constructed. 
The single side -band method of transmis- 
sion has been used to effect economy of 
power capacity, energy consumed, and space 
in the frequency spectrum. The single side - 
band also gives a possible improvement of 
9 db over a double side -band and carrier 
system. Six decibels of this gain is obtained 
by omitting the carrier and three by reduc- 
ing the width of the band. 

The wave has now been modulated, the 
carrier suppressed, and the undesired side - 
band filtered out. The single side -band 
affords a slight degree of secrecy because 
the carrier must be supplied to obtain in- 
telligible speech. To invert the speech, the 
carrier is introduced at the wrong side of 
the band. Inversion causes high frequencies 
to become low and low frequencies to be- 
come high, as explained under the process 
of modulation earlier in this article. 

Many complicated systems are used by 
commercial communications companies to 
further break up the inverted speech, but 
their theory and circuits are beyond the 
scope of such an article as this. See ref- 
erences at end of article. 

CIRCUITS FOR SPEECH INVERSION 
In constructing such an apparatus, the 

band of frequencies from 200 to 3000 cycles 

Fig. 3 - Circuit of non -linear 
pedance or a balanced modu- 
lator inverter with filters. 

was selected as giving good intelligibility. 
To simplify the construction, a carrier of 
3000 cycles was selected because the side 
bands would be 3000 phis signal and 3000 
minus signal. The osep'ttator used was a 
variable frequency Wien bridge R -C tuned 
oscillator. This made the adjustment for 
the same carrier for both inversion and 
demodulation much simpler. By eliminating 
the carrier in the balanced modulator and 
the upper side -band in the low -pass filters, 
the lower side -band is inverted without 
additional equipment being used. 

A microphone with a suitable coupling 
transformer was connected as shown in 
the grid circuit of the 7F7. The other 
grid of the 7F7 was connected to the 
carrier oscillator. The output of the 
7F7 was connected to an input trans- 
former. A type 7N7 was connected as a 
balanced modulator to suppress the carrier 
wave of 3000 cycles. The potentiometers 
were placed in the grid circuits to simplify 
the balancing of the grid voltages. The out- 
put of the 7N7 was resistance -coupled to 
the 7A4 amplifier. The output of the ampli- 
fier is then coupled to the filter section. The 
output of the filter is connected to a final 
7C5 power output tube. 

The constants for the filter and the cir- 
cuit are shown in Figure 5. The charac- 
teristics of the completed filter are shown 
on Figure 6. 
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Fig. 1 shows a typical circuit of the bal- 
anced modulator type for speech inversion 
or for de- modulation. The device which 
inverts speech will make a scrambled signal 
clear if the scrambled signal is fed into the 
input. Transformer T1 is any class A in- 
put transformer designed to operate from 
the output of the available receiver or 
source of signal. It should also be capable 
of feeding the two grids in push -pull. The 
actual output obtained is due to unbalance 
between the two tubes hooked in a version 

(P 
7z 

O.P.4YYJ 
C6 

R3 7C70136117 C4 
R/l 

79íet6K6 

e 
R /n 

8 *25Ái 

Fig. 4-Audio Oscillator, Wien Bridge Type. 

of the push -push frequency multiplier cir- 
cuit. Balance is obtained by adjusting R3 
for a minimum. of oscillator tone with R15 
about half on. 

The filter section described previously 
may be connected to this circuit. In some 
cases if a high -impedance transformer is 
used at T3 (an ordinary 3 :1 audio or grid - 
to-line connected backwards), shunt capaci- 
tors across the primary will provide suffi- 
cient high frequency attenuation to erase 
the undesired. upper side band. Usually a 
value between .02 mfd. and .001 mfd. will 
do the trick. 

4424 .03/3H .0207H 
b°o.Ot821/ .0711H 

76.212v1 0 .0282H 

.0636'.f .0382MF .0636wf 

Fig. 5- 3,000 -cycle low -pass sideband filter. 

Transformer T2 may be any available 
single plate to push -pull grid audio trans- 
former to which the oscillator can be con- 
nected without too much loss. The power 
supply with either circuit is simple and 
straight forward. Any available supply 
which has a suitable rating may be used. 

CHECKING THE INVERTER 
When the unit has been completed it may 

be checked as follows : Test the audio oscil- 
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Fig. 6- Response curve, 3,000 -cycle filter. 

3600 3800 

Transformer Spetialisis 
Thordarson's tradition of quality provides the 

underlying reason for its past half -century of 

progressive leadership in the specialized manu- 

facture of dependable transformers, compo- 

nents and other electronic devices. This same 

tradition ... upheld through every phase of 

Thordarson design, engineering and manufac- 

500 WEST HURON ST., CHICAGO, ILL. 

ORIGINATORS OF TRUE -FIDELITY AMPLIFIERS 

turing is your guarantee of the finest trans- 

formers for requirements of Tomorrow ... and 

years to come. With confidence ... gained by 

this ability to produce quality merchandise and 

coupled with novel sales policies ... Thordarson 

looks forward to supplying the expanding de- 

mands of the radio and electronic industries. 

T1IORDARS 0$ 
ELECTRIC MANUfACTUR/NC DIVISION 

MAOQIRE iADIISTRIEB, INCORPORATED 

lator with head phones or speaker for 
proper oscillation. Adjust R3 for a mini- 
mum oscillator tone in the output. The 
capacity used as a shunt on T3 can he par- 
tially determined by adjusting R3 until a 
tone is heard in the speaker and then setting 
the audio frequency at a slightly higher 
frequency than desired, i.e., 4000 cycles. 

To put the apparatus to work, connect 
the input or Ti to the output of a receiver 

(Continued on following page) 
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HALLICRAFTERS * HALLICRAFTERS 

COMPLETE 
STOCKS 

I have in stock some 
Hallicrafters receivers 
available for imme- 
diate delivery on pri- 
ority and the follow- 
ing parts without pri- 
ority : meter rectifiers 
$1.95; Trimm head- 
sets, McElroy keys, 
bugs, oscillators, tubes, 
transformers, resist- 
ors, condensers, etc. 
Your orders and in- 

quiries invited. 

RECEIVER HEADQUARTERS 

tat tit2 /Pativn 

BEFORE the war Bob Henry served the amateurs 
as the world's largest distributor of communications 
receivers. 

Now Henry Radio is Hallicrafters receiver head- 
quarters for the Nation at war. Hallicrafters Re- 

ceivers can be supplied on priority. I can 

usually supply SX28As at $223.00, S -39s at $110.00, 

S2ORs at $60.00, SX -25s at $94.50, and PM -23 

speakers at $15.00 at once. It takes longer to supply 

other models. 

Soon, it is hoped, non -priority orders can be filled 
and Bob Henry can become again Hallicraffers 
headquarters for the nation at peace. 

1 have stores at Butler, Missouri, and at 2335 West. 
wood Blvd., Los Angeles 25, Calif. 

Your orders and in- 
quiries are invited. 

Bob Henry, W9ARA 
HENRY RADIO SHOPS 

Butler, Mo. and Los Angeles, 25, Calif. 

* 

"WORLD'$ LARGEST DISTRIBUTOR OF COMMUNICATIONS REOEIVtREN 
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"I'M SURE OF FASTEST 

SERVICE FROM ALLIED" 

LARGEST 

RADIO PARTS 
AVAILABLE 

without priority 

Over 10,000 items from 
all leading manufac- 
turers . . . ready for 
rush delivery. 

New Parallel Resistance and Series Capacitance 
CALCULATOR A«(EDS: 
Solves every -day 
problems - quickly! 
No. X37 -960 
Postpaid ...25c 

R. F. Resonance 
and Coil Winding 
CALCULATOR 

No. 37 -955 
Postpaid 25c 

6 Radio Books for 7.5e 
Dictionary of Ra- 
dio Terms. 

IA No. 37 -751 

Radio Circuit 
Handbook. 
No. 37 -753 1 Oc 

Radio Formulas & 
Data Book. 

Oc No. 37 -752 
All Six Books No. 

Radio Data Hand- 
book. 
No. 37 -754 25c 
Radio Builders 
Handbook. 

oe No. 37 -750 

Simplified Radio 
Servicing. 1" 
No. 37 -755 

37- 799.... 75c 
Write for Quantity Prices 

yrYP 
Wy,,ylp YMr: 
/-_ - 

ALLIED RADIO CORP., Dept. 2 -K -5 
833 W. Jackson Blvd., Chicago 7, Ill. 

Please send following (enclosed) 
ID FREE Guide O 37 -750 37 -752 37 -754 

Calculator 37 -955 37 -751 Cl 37 -753 D 37 -755 
Calculator X37 -960 No. 37 -799 (All 0 Books) 

Name 

Address 

City State 

ALLIED RADIO 
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SCRAMBLED SPEECH FOR RADIOPHONES 
(Continued from previous page) 

uuuuuuuuuumum uuu m um nuuuuu uuuuuuuuuuuunuuuuunmumuumumuuuuuuug0g6u 
0°°° 0°° nuuuuuuuumuuuuumnunnuuunuulmluuumlmunuumnuguuutuuuuuuuuuutgn6ne 

tuned to a scrambled speech broadcast. 
Carefully tune the audio oscillator over the 
range until the frequency is located which 
corresponds to that of the carrier oscillator 
at the transmitter. A careful readjustment 
of all components will give better tone. 

In case such a receiver is not available, 
a microphone may be connected to T1. 
When an ascending musical scale is whis- 
tled into the microphone, it should be re- 
produced as a descending tone. Or a record 
player pick -up may be connected in place 
of the microphone. If the proper equipment 
is available, a recording may be made of a 
speech read into the microphone. When 
played on an ordinary phonograph it should 
be totally unintelligible and sound like 
gibberish. If played back through the unit, 
the output should be an intelligible signal 
hampered only by the quality of the trans- 
mission components normally present in any 
transmission and reproduction. 

A lot of fun can be had at parties, etc., 
with such a unit by letting the local "hot- 
shot" make a speech or sing a song for 
recording or amplification when a "scram- 
bler" unit is attached. 

TI, T2. T3-See text 
SI-250 ohms 
R2 -2000 ohms 

Oscillator 

PARTS LIST 

Figure I 

R3- 10.000 -ohm pot. 
CI -0.25 mfd. 
C2-See text 

connected to injector grids. 

Figure 4 

RIO -10,000 ohms 
R11- 20,000 ohms, 2 w. 
R12- 20,000 -ohm pot. 
RI3-3-w. 115 -v lamp 
C1 -5-50 mmf. 
C2, C3-800 mmf. each 
C4-0.5 mfd. 
C5-0.5 mfd. 
C6 -0.25 mfd. 
T2 -See text 

d 4 -gang broadcast variable 

RI- 150,000 ohms 
R2- 150,000 ohms 
(Above units matched) 
R3 -2500 ohms 
R4- 50,000 ohms 
R5- 50,000 ohms 
R6- 500,000 ohms 
R7 -500.000 ohms 
R8-750 ohms. 5 w. 
R9-50,000 ohms 
C2 and C3 may be an of 
condenser. 

Figure 5 -Coil Specifications 
All coils cut to fit % x 3/a inch laminated cores eut 
from old transformers. Length of coil winding I%4 inch. 

2-674 turns No. 28 enamelled. .0282 Henries 
1-578 turns No. 26 enamelled. .0207 Henries 

1 -711 turns No. 28 enamelled. .0313 Henries 
1-827 turns No. 28 enamelled, .0424 Henries 

2 -1072 turns No. 30 enamelled. .0711 Henries 

Condensers may be picked by the use of a capacity 
bridge or may be approximated by parallel and series 
connections of standard components. Resistors are I -watt 
type except where otherwise noted. It is recommended 
that 600 -volt condensers be used. 
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"DESIGN ENGINEERS" OF THE 
U.S. FORCES 

(Continued from page 24) 
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auxiliary devices, ranging from fairly sim- 
ple gadgets to equipments which radically 
alter the range or increase the efficiency of 
specialized radio or other sets, arc being de- 
signed and produced. The uses of such 
devices, and instructions for attaching them 
to the older components, are explained in 
detail in another kind of Maintenance Work 
Order. 

NO UNAUTHORIZED TINKERING 
One of the prime gratifications of being 

a radio amateur in pre -war days was the 
privilege of tinkering with the outfit to 
get better results. The Signal Corps frowns 
on hit -and -miss tinkering by operators and 
technicians in the field, for the reason 
that no chances may be taken with equip- 
ment that is supposed to be always ready 
for instant use. However, the Signal Corps 
notes carefully all suggestions and requests 
for "how- to -do" information, and goes 
ahead busily making laboratory tests, ex- 
perimenting and standardizing. The re- 
sults of such experiments and tests, which 
involve no additions to equipment, gen- 
erally are given to the men in the field in 
the form of War Department Technical 
Bulletin- called "TB Sigs" when they 
emanate from the Signal Corps. 

TB Sigs have a variety of uses, but two 
of the most important are to pass along 
information concerning the technical opera- 
tion or adjustment of specific equipments 
and to furnish data that is applicable in 
the maintenance or repair of a number of 
equipments using similar components. Men 
in the field are thus enabled to take advan- 
tage of the latest recommendations without 
loss of time. 

For instance, a TB Sig was published 
to inform troops of simple field measures 
for camouflaging the whip antennas of 
certain portable radio sets, mentioned 
earlier in this article. Another tells how 
rolls of teletypewriter paper may be treat- 
ed in the field to prevent an excessive 
amount of linting. One TB Sig outlines a 
general procedure for weather-proofing 

(Continued on following page) 

UNIMETER 
This unit fulfills an extremely important 
need for general utility portable service 
equipment. It has wide range coverage for 
both a -c and d -c measurements of voltage, 
current.measurements on d -c and the popu- 
lar ranges on resistance. 
The UM -3 is designed to clearly indicate 
all the functions which aid in the 
prevention of application of high 
voltages when preparing for cur- 
rent or resistance measurements. 

Other G -E units for better ser- 
vicing include: Tube Checker 
TC -3, Unimeter UM -4, and Oscil- 
loscope CRO -3A. 

For details write: Electronics 
Department, Specialty Divi- 
sion, General Electric, Syra- 
cuse, New York. 

Electronic Measuring Instruments 

GENERAL ELE 

In the Rocky Mountain Region 
it's 

RADIO & TELEVISION SUPPLY CO. 
806 EUCLID AVE., PUEBLO, COLO. 

"If we don't have it, we'll get It- 
er it can't be had! Phone 5729" 

Meters as well as field sets are repaired in 
this G. I. service shop, as note lower right. 

MAGIC CUTTER 
Cuts up to 4" hole in 
plastics, wood and 
metal. Wonder tool for 
'amateurs and profess 
sionals developed by 
famous lab for own used 
Send $1 to: Dept. C -IO' 
ROBERTS ASSOCIATES 
510 Madison Ave., New York, 22 

7ed NcE6tivy 
World's Largest Manufacturer of 
Wireless Telegraphic Apparatus 
COMPLETE CENTRAL OFFICE EQUIPMENT 

McElroy Manufacturing Corp. 
82 Brooklloe Avene Boston, Massachusetts 

TEST EQUIPMENT 
-NOW AVAILABLE- 

With AA -S or higher priority. 
SUPERIOR PB -100- volt -ohm- milliammeter...$28.40 
SUPERIOR CA- 10- signal tracer with tube... 14.85 
RADIO CITY 805 tube and set tester 89.50 

25% deposit with order, balance C.O D. 
Write for Bulletin C -1 

SCENIC RADIO & ELECTRONICS CO. 
53 Park Place New York City 7 

Parachute radios for use between novice 
jumpers and instructors on the ground have 
been built in a 4 x 4 x 5 inch metal cabinet. 
The little sets contain a complete trans- 
mitter and receiver. 
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LENERAL(j ELECTRIC 

7.`eZ"'''' ;°a .. 

For Examining My 
New 7 Volume Set on 

ELECTRICITY 
'HERE'S a valuable book of 150 Electrical and Radio wiring 
d iagrams with charts and instructions. Practical informa- 
tion you need to wi n secu rity and promotion. It's yours FREE: 
merely for examining my 7- Volume Set on Applied Prac- 
tical Electricity on 7 -day's free trial. This 7- Volume Set: 
COVERS EVERYTHING ELECTRICAL from HOUSE: 
WIRING to ADVANCED AC -DC MOTORS and EQUIP- 
MENT. Thousands of diagrams and photos ... written ss 
both "beginners" and "old - timers" can easily understand_ 

I want to send you the 7- 
-DAY SFREE TRIAL volume set AT MY RISK. 

postpaid, for 7 -day's FREE examination. I'll also send you 
the FREE book of 150 Shop Prints which you are to keep as 

my gift regardless of whether or not you 
return the 7 -book set. (No salesman will call.) 
Offer Limited -Send Coupon Now! 

TREE COUPON } 
H. C.Lewis. Pres. Coyne Electrical School, Dept. 75 -TI 
500 5. PAuLINA STREET, CHICAGO 12, ILLINOIS 

Send me the new 7- volume set "Practical Electricity." Also I 
send the book of 160 Shop Prints which is .a FREE gift tome re- 
pardless ofwhether or sot I keep the 7- volume eet.l' Ile , theree - I 

Iturn 
the 7 -book set In 7 days and keep the 160 Shop Prints book 

as a gift from you and owe you nothing or pay IS within 7 days 
and $9 a month until $21 Is paid, or I'll send the cash price of II 

I $19.76, One year FREE Consultation Service and Technical Bul- 
letina included. 

1 NAME 

I ADDRESS. 

I TOWN Zone- -.STATE n Check here If you want to save $1.26 by paying the postman 
the cash price of $19.76 on delivery. Same 7 -day's examina- 

umtion and Money -Back Guarantee. R- _- MI - -__a 

Age 

I 

MANUFACTURERS! 
ARE YOU INTERESTED IN INCREASING YOUR 

EXPORT SALES? 
We are seeking additional lines for export rep- 
resentation either on a commission basis or can 
purchase for our own account paying you cash in 
New York funds. We handle all correspondence, 
paper work, details. Write Box T 

The RADELMA Company 
53 Park Place New York City 7 
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RADIOMEN --Train Now for a Secure Future in Radio -Electronics! 

There's No Priority On A 
BETTER RADIO JOB! 

Add Technical Training to Your Practical Experience-- 
THEN Get That BETTER Radio Job You Want! 

CREI home -study training in practical radio - 
electronics engineering enables you to go after- 
and get the better jobs that mean something in 
radio. There's no priority on suocess -but the 
better jobs are "rationed" to those men who have 
the necessary technical ability. 

Jobs that provide security -jobs that will mean 
something long after "tomorrow" has come and 
gone -must be won and held on ability. The men 
who will retain the important radio engineering 
positions are those men whose positions are essen- 
tial -whose abilities are specialized. 

CREI home -study courses in Practical Radio 
Engineering have been studied by thousands of 
professional radiomen. Today, hundreds of ambi- 
tious men, just like yourself, are taking our spe- 
cialized spare -time training to give them the tech- 
nical skill to supplement their present ability . . . 

to earn a better living ... and to create a secure 
place for themselves in the new world of radio - 
electronics upon which we are now embarked. 

Don't say YOU haven't the time. CREI courses 
are designed to be studied in the most crowded 
schedules. You can study a few hours a week with- 
out interfering with your present work. So, write 
for all the facts now -for this is the time to make 
sure that your preparation for success shall Ilot 
be "too little, too late!" 

WRITE FOR 

FREE 36 -PAGE 
BOOKLET 

"Your Opportunity In 
the New World of 
Electronics" 

If you have had pro- 
fessional or amateur 
radio experience and 
want to make more 
money. let us prove 
to you we have some- 
thing you need to 
qualify for a better 
radio Job. To help 
us intelligently an- 
swer your inquiry - 
PLEASE STATE 
BRIEFLY YOUR 
BACKGROUND OF EXPERIENCE. 
EDUCATION AND 
PRESENT POSI- 
TION. 

CAPITOL RADIO ENGINEERING INSTITUTE 
HOME STUDY COURSES IN PRACTICAL RADIO -ELECTRONICS 

ENGINEERING FOR PROFESSIONAL SELF -IMPROVEMENT 

Dept. RC -10, 3224 16th St., N.W., Washington 10, D.C. 
Contractors to U. S. Navy -U. S. Coast Guard -Canadian Broadcasting Corp. 

Producers of Well- trained Technical Radiomen for Industry. 

MEMBER: NATIONAL COUNCIL OF TECHNICAL SCHOOLS 

(Continued from previous page) 
wire equipment, but others have been issued 
to cover the similar job for specific radio 
sets. They deal with such diverse subjects 
as the recommended spark gap settings on 
all power units procured by the Signal 
Corps, and with the recommended alter- 
native use of radio tubes and resistors when 
the specified tubes and resistors are not 
available. 

Those old enemies of communications equipment- moisture and fungi -figure in many -of the reports from the field, par- 
ticularly from the humid Pacific regions. 
In fact, complaints led to initiation of an all -inclusive program of moisture and fungus -proofing of equipments, causing manufacturers to install new processing 
systems and placing in the hands of signal 
depots overseas all the necessary materials 
and instructions for protecting the precious 
radio sets and components, telephones and 
other devices. 

Sometime complaints result in engineer- 
ing changes which may temporarily slow up production lines, but which insure better 
or longer operation when the improved 
equipment goes into service. 

There was the case of the failure of power unit circuit breakers in a field radio 
set, due to moisture and humidity, with 
consequent corrosion of springs and coils. 
Signal Corps engineers went to work on 
the problem and came up with improved 
breakers which substitute beryllium copper 
springs for piano wire and are better pro- 
tected against moisture. 

Not only complaints but sometimes both 
the complaints and their answers originate 
in the minds and skilled fingers of soldiers 
at the fronts, in depots or in training. The 
result may be what the Army terms a 
"field expedient," or it may be a full - 
fledged permanent improvement which any 
using organization in the field could 
duplicate. In either case the Chief Signal 
Officer is interested in hearing about what 
happened, so that the information may be 
passed along as an official M.W.O., or a 
less -official what -to-do suggestion. 

MECHANICAL RUGGEDNESS 
Above all, Army communication equip- 

ment, in addition to performing as expected, 
must be rugged, because it must withstand 
long truck hauls, the jogging pace of men 
and mules carrying it on their backs, the 
jolts it receives in tanks, half- tracks and 
jeeps, and the concussion of guns belching 
steel toward the enemy. The problems aris- 
ing from transportation, handling and oper- 
ation are minutely examined and pain- 
stakingly solved. 

An Engineer GI, unpacking mine de- 
tectors in Italy, called the attention of his 
sergeant to the number of detectors that 
were damaged in transit. It seemed to the 
GI that the chests containing the devices 
weren't strong enough or weren't built 
right. The sergeant agreed, and in due time 
their observations and complaints reached 
the Signal Corps. Result: A sturdier chest 
was built and arrangements were made to 
replace the old -type boxes previously 
shipped overseas. 

When field reports told of persistent 
breakage of a toggle switch and fuse holder 
on the rectifier unit of a receiver, the Sig- 
nal Corps laboratories began redesigning 
the rectifier to eliminate the switch, fuse 
holder, and other units. 

Speaker cones of a set -up used for ar- 
tillery fire control were being shattered by 
the concussion of nearby gunfire. This 
problem was met in the production of many 
of the sets by the installation of a manually - 
operated shutter which damped the blast 
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waves, but methods had to be devised to protect the cones of sets 
previously built. The Signal Corps and Field Artillery are col- 
laborating on further improvements to be applied to future 
production. 

Ground force users of the guidon radio transceiver, which was 
primarily designed for horse cavalry, voiced a real gripe when 
they found that the supporting rod under the transmitter isn't 
adapted to concealment in a fox hole. Why not, they asked, make 
the set with a detachable guidon staff, so that the entire outfit 
could be made less conspicuous? O.K. said the Signal Corps, 
thereupon revising the procurement instructions and also pre- 
paring orders to permit modification of the set in the field. 

While it might be assumed that the development of brand -new 
radio outfits is practically frozen at this stage of the war, such 
is not the case. Occasionally the ground forces come through 
with a request for a new set to meet special needs. One such 
calls for lopping ten pounds off the weight of a widely -used 
equipment, which means simply that a new model is being de- 
veloped. 

The variety of the complaints and suggestions is almost end- 
less, and the most tentative action taken, according to a recent 
Signal Corps report to the field, is to state that investigation 
has been initiated, and to recommend some field expedient. How- 
ever, it should be noted that not every complaint is justified, and 
one isolated case of trouble is not interpreted to mean that 
drastic measures are necessary. 

It seems likely that thousands of military and naval communi- 
cations men will leave their services with highly critical attitudes 
toward the radio and other communications equipment they will 
find in civilian life. As customers, they will be pleased with 
some of the civilian refinements, but probably quick to detect 
advertised fakery. Above all, they are likely to demand that 
radio sets must live up to their representation. 

As radio service men, salesmen and dealers, these ex -GI's will 
exhibit that same critical attitude, plus a lively curiosity about 
commercial sets and an urge to ;make them perform according 
to advance notices. Their frankness may at times be embarrassing, 
but it can also be enlightening. Manufacturers and set designers 
may well harken to the remarks of these men, both informally 
and by means of written questionnaires and the civilian versions 
of the armed services' "unsatisfactory equipment reports." 

The end of this war and the return 
home of this multitude of technically - 
trained personnel -many of whom before 
the war never looked inside a radio set - 
may point to the practical end of hokus- 
pokus in radio advertising, the end of an 
era in which a gullible public swallowed 
the claims for new radio and revolutionary 
"miracles." 

Book Review 
SEEING THE INVISIBLE, by Gessner G. 
Hawley. Published by Alfred A. Knopf. 
Stiff cloth covers. 5 x 7% inches, 195 pages. 
Price $2.50. 

As the electron microscope unfolds the 
mysteries of the minute world, so this 
treatise unfolds the mysteries of the elec- 
tron microscope in turn. Its intricacies are 
explained in carefully chosen language so 
that the reader with no previous knowledge 
of microscopy or of electronics can under- 
stand to a great extent the hows and whys 
of this contribution to the advancement of 
science. 

The details and functions of the instru- 
ment are woven, warp and woof, with an 
interesting story of the development of this 
window to another world. Its disadvantages 
(and there are a few, not too well known 
by the average individual), are also pre 
sented to the reader for judgement. An 
interesting comparison with the optical 
microscope serves to enlighten the reader 
as to the scope and magnitude of this "all - 
seeing eye." The Preview (pages XIII, 
XIV, and XV) is an original and interest- 
ing piece of work. 

Altogether an interesting, semi -technical 
book, written in a sensible, down -to -earth 
style ; possibly not important to engineers 
or technicians, but of value to the layman 
who wants to know "how it works." 
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Models range from 350 to 
35,000 watts, A. C. types 
from 115 to 660 volts, 50, 
60, 180 cycles, single or 
three -phase and 400, 500 
and 800 cy' $es, single 
phase. O. C. types from 6 
to 400¢ volts. Also 

in dual voltage and 
Special trowsency typez. 

FOR RADIO AND 

ELECTRONIC APPLICATIONS 

ONAN ELECTRIC GENERATING 
PLANTS supply reliable, econom- 
ical electrical service for electron- 
ics and television applications as 
well as for scores of general uses. 
Driven by Onan -built, 4 -cycle gaso- 
line engines, these power units are 
of single -unit, compact design and 
sturdy construction. Suitable for 
mobile, stationary or emergency 
service. 

Model shown is from 
W2C series; 2000 to 3500 watts; powered 
by Onan- built, two- cylinder, water- cooled 

engine. 

D. W. ONAN 
AND SONS 

2420 Royalston Avenue 
Minneapolis 5 Minn. 
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REPAIRS WITH THESE G 

Get This New FREE 
Dial Belt- Drive Cable 
and Cabinet 

T 
Repair Guide! FREE 

STEEL 
CABINET 

C AIDS! 

GC DIAL BELT KITS 

Exact replacement woven 

fabric belts. Easy to install 

-no stretching -no ad- 

justments-a perfect fit 
everytime. Kits come with 

25, 50, 100, 200 or 300 

belts. 

Pocket size 68 page 

book contains thousands 
of listings, specifications 
-time saving service 

instructions. Invaluable 
to every radio man. Get 
a copy from your job- 

ber. If he cannot supply 

G -c No. 345 
RADIO DIAL BELT 

DRIVE CABLE 

CABINET REPAIR 
GUIDE 

YIYILI ti,,,, W11Yr4t1YtIXG tY _- 

you, write us. 

Immediate delivery on G -C Belts and Cables 

Order From Your Radio Parts Jobber 

ALWAYS ASK. FOR G -C PRODUCTS 

NERAL CEMENT MFG. CO 
ROCKFORD, ILLINOIi 

"WONDER" 
ELECTRIC BUTTON 
Most Interesting electrical ap- 
paratus ever discovered. Make 
your own Telephone-Amplifier 

Detectlphone. Transmit your volee or music to distant 
rooms. Perform hundreds of fascinating experiments. 
So tiny it can be concealed In dozens of places. Send 
E1 now for button and free 5,000 word instruction 
booklet with 50 Illustrated experiments. SPECIAL 
OFFER 8 buttons and booklets sent postpaid for $5. 
Write now to 
BUCK MFG. COMPANY North Aurora, Illinois 

BUILD YOUR OWN 

0 MULTI- TESTER 
Complete 

Kit of Parts, Dia- $14 95 grams, Full Instructions, 
Measures Volts, Ohms and Milli- amperes. 

Complete Radio Kit .. $10.95 
Write for details and prices. 

RADIO KITS COMPANY 
Dept. M. 120 Cedar St.. New York 6. N. Y. 

* BUY VICTORY BONDS * 
1 945 57 
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Unusual Italy 
Cathode-Hay Tubes 

New, Factory sealed, for 
TELEVISION & OSCILLOSCOPES 

RCA 511Pi price ... 18.00 
-1 3AP1 price ... 9.00 
Other CN Tuber 3" to 12 
Amphenol Coaxial Cables 

Polystyrene beaded & 
dielectric for L Lnsse, 
.t rferencr. 
:Pe 21B -290 -7 26 -XXV, 

bU.aS, your price $0.25 
typed. Ask for list. 

Polyethylene, solid 
and freedom fruit. 

72 ohm. List price 
p. ft. Many other 

TELEVISION PARTS 
RCA Deflection yokes comp!. with hard- 

ware & cable $19.5 
RCA High and Low Voltage complete in 

use unit Television power supplies. 
oversize unit P. 

AEROVOX Type 8009 Capacitor 5 
MFD, 3000 Volt Working $ L 4' 

G.E. Pyranuil Capacitor 2 it .1 MFD, 
7000 Volt Working $ 9.01! 

All types of ceramic, mica and oil Capacitor,. 
Many other television parts. Write for com- 
plete catalog. 

Parts and Equipment 
Distributors 
WORLD'S FIRST 

SPECIALIZED HOUSE IN TELEVISION 

ELECTRONICS SERVICE & SUPPLY 
264 West 40th Street, New York 1?. N. l'. 

4 STANDARD TYPE 
Amperíte Regulators replace over 

of AC -DC Ballast Tubes now in 

are real REGULATORS ... 
Automatic Starting Resistor 

is initial surge and saves pilot 
. . . Ask Your Jobber. 

AMPERITE C 561 IIUAI WAY. NIW cou N r 
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POCKET -SIZE 
TUBE TESTER 

By HOMER L DAVIDSON 

THIS small A.C. pocket tube tester is pri- 
marily designed for short checking in 

places m here a tube checker may not be 
available. 

It w ill check for troubles such as open 
filaments, heater to cathode, cathode to grid. 
and grid to plate shorts. Practically 85% 
of the most common tube types can be 
tested by using these home-made adapters. 

The adapters are made as illustrated with 
an eight -prong octal tube base for the 
plug -in side and a four, five, six, or seven 
prong wafer socket mounted on the other 
end. 

The eight -prong octal tube bases are 
taken from burnt out vacuum tubes, and the 
wafer sockets were picked up from the 
scrap box. The wiring method is shown 
below. 

To test an ordinary vacuum tube, it is 
first placed in its correct adapter or 
eight prong socket. Then the adapter is 
inserted into the tester. For example : If a 
number 30 tube were to be tested, it would 
first be plugged into the 4 prong socket 
and this adapter would then be placed 
in the tester. The A.C. power cord is then 

Q.R400.f/T/6W SWITCH t----- ---- 
w-I N-I 

P-4K-3, IOCKEf G.J 
04 

YON 
NEON 

(4. 3 
1XTfRMI 

GR /D CAP 

connected to the line with the double -pole 
four -position switch on H. This designates 
the filament test. If the neon tube lights up, 
tube filaments are good. If not lit, this 
would indicate that the filament is open 
and the tube is, of course, defective. The 
switch is next turned to the K, G, and P 
positions. The neon bulb might flicker on 
some of these tests, but that does not indi- 
cate a defective tube. A direct short will 
light the neon tube and keep it lit as long 
as the switch is maintained in that posi- 
tion. Incidentally, when testing for shorts, 
the tube should be tapped to check for in- 
termittents. A handy item to have around 
when conducting these tests is a tube 
manual. 

This particular tube tester was construct- 
ed within an electrolytic condenser can. 
First, the top aluminum cap was removed. 
Then the case was heated slowly over a 
gas flame. Soon the impregnated wax be- 
gan to run and was poured out. The con- 
denser foil unit was next removed. The can 
was then left to cool and washed out with 
a strong soapy solution. At the bottom of 
the can, where the leads were before re- 
moval, the double pole four position switch 
was mounted. The condenser mounting 
screw was sawed off. A lock nut was used 
to hold the switch in place. The entire unit 
was wired completely before being inserted 
into the can, except for the grid cap which 
was soldered in later. A small wire was 
inserted through a one -eighth inch hole and 
the grid cap soldered to it. The A.C. line 
plug was fastened to the curd in the same 
manner. The eight prong octal socket was 
bolted to the metal can. The neon tube is 
placed in position in from of the small in- 

dicator hole. It is mounted b) means of a 
small metal bracket which is glued to the 
bulb. 

The small tj -watt neon bulb is connuteJ 
in series with a 100,1 utuu resistor. Tins 
will drop the line voltage to the correct 
value. 

Nrhen the sit itch is throe, u in the H po- 
sition the neon bulb is in series with the 
heater or filament of the tube tieing test - 

/EON 

Infernal construction of the pocket tester. 

ed. The bulb will light brilliantly if the 
filament is good. The switch in the K po- 
sition is for use in testing a short bet H een 
heater and cathode. There should be no 
glow indication. The same procedure ap- 
plies to the other two positions. If the neon 
glows, that would indicate a short between 
the two elements being tested. Be sure that 
none of the wiring comes in contact with 
the case. All wiring can be done with No. 
18 stranded insulated push -back wire. 

This little tester will fit in one's pocket 
when traveling. The six -foot A.C. cord 
can be wound tightly around the case when 
not in use. 

(This circuit can be further amplified if 
desired, by using aswitch with 8 positions 
and by making connections to the eight 
prongs for purposes of checking all inter - 
electrode short possibilities. Adapters can 
be made for the Loctal and peanut tube 
types as well as those mentioned in the ar- 
ticle. However, since many types are nut 
standardized completely, it is necessary to 
refer to a tube manual to know what you 
are testing. In this case, the more desir- 
able procedure is to number the switch po- 
sitions from one to eight. This numbering 
system would serve for the tubes mentioned 
as well as any odd types.-Edit or) 

8 PRONÇ ruai 541E 
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SPRONG SOCKET 

e PRONG OCTAL &Ilf 6 PRONG WAFER SOCKET 

Adapters for 4, 5, 6 and 7 -prong sockets. 
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TUBE REJUVENATION 
By MYRON G. ALBIN 

INCE writing the article on "Tube 
Reactivating," which appeared in the 
June, 1945, issue of Radio- Craft, 
the writer has received numerous 

inquiries from servicemen which he will 
answer as fully as possible, also describing 
how to use the apparatus infilament weld- 
ing. 

The main inquiry from servicemen seems 
to be : can they use their own tube testers 
in the process. The answer is, Yes -a ma- 
jority of tube testers can be used to obtain 
the filament voltage for the process, pro- 
vided that certain precautionary measures 
are taken. First, it is assumed that you can 
plug jumpers into the sockets of your tester 
at the filament terminals without disturbing 
any other circuit in the tester. In other 
words you must have complete control of 
the filament, isolated from any other circuit 
in the tester. Second, you must be abso- 
lutely sure that'you plug the low or zero 
side (designated as B in the diagram) into 
the correct terminal of your tester ; because 
(as will be noted in the diagrams), the 
cathode and the B minus side of the high - 
voltage transformer all hook up to this low 
or zero side. Better still, it may be possible 
to add 2 jacks on your tester; connecting 
one jack to the low or zero side of the 
filament transformer and the other jack 
to the arm of the filament switch. In case 

cathode associated with the plate and grids 
that are undergoing the high flash voltage. 
All other tubes do not require this cathode 
jumper. At this point the writer wishes to 
state most emphatically that tubes of the 
same type do not always respond the same. 
For instance, after stepping up the voltage 
to the highest flash, and the tube does not 
respond, in order to get a break -down and 
get the tube started, it may become neces- 
sary to inject a low flash voltage on plate 
and control grid or screen -grid and control 
grid. Try it in such cases. 

SUCCESSFUL WELDING 
Of course, now with the adaptor and the 

high -voltage transformer with its micro - 
switches, you can do a very good welding 
job, too, on broken or burnt -out filaments. 

Have you ever watchtt1 a blacksmith 
tempering steel; how, after heating and 
shaping the steel, he lets it cool off grad- 
ually, to retain a certain temper? Well, 
this is the same procedure that is required 
on tube filaments -this "cooling off proc- 
ess," otherwise the spot that is welded will 
become brittle, and is very apt to blow 
again. But if you let the tube cool off by 
degrees, the tube will have a better chance 
to stand up. Here is how it is done. First, 
install the tube in correct socket of adaptor ; 

then insert one lead from micro -switch and 
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this cannot be done you must add a filament 
transformer. - 

Therefore, in the circuit as shown in the 
figure, you are simply eliminating the fila- 
ment transformer shown in the June issue 
diagram and using the transformer in your 
tester to provide the necessary filament 
voltage required for processing. 

FEW CHANGES NECESSARY 
A few more jacks have been added, all 

other parts and wiring beyond the jacks 
has been eliminated, even the switches, and 
now it becomes nothing more than an 
Analyzer Adaptor, with its floating fila- 
ments and cathodes. 

The sockets in Fig. 1 are left unwired 
to simplify the diagram. Wire all sockets 
to the corresponding jacks, using RMA 
numbering code. This will eliminate con- 
fusion when referring to a tube manual. 
Fig. 1 is a complete wiring hook -up for 
reactivating a type 6K7 tube. Note the 
jumpers from jacks A and B to filament 
and cathode jacks respectively. Always bear 
in mind that tubes of the cathode type, 
whether single or double cathodes, require 
a jumper from the low or zero side to the 

RADIO -CRAFT for OCTOBER 

Fig. I -By suitable 
connections the serv- 

iceman's own checker 
may be used as a fila- 
ment supply for the 

tube reactivator. 

the B (minus) lead from high -voltage 
transformer into the filament jacks leading 
to tubes. Second, press micro -switch until 
the tube lights (increasing high voltage if 
necessary), then, while the "tube is hot, 
quickly transfer the tube to your tube 
checker (where the filament has been previ- 
ously set). Then slowly decrease the volt- 
age by degrees until the tube cools off. 

You will also find that the high- voltage 
transformer and micro -switches have many 
other uses, too, such as clearing shorts and 
welding open field -coils and transformers. 
(Always follow the procedure as set forth 
in the previous article before trying this.) 
That is why the writer has tapped his high - 
voltage transformer, as shown in the figure, 
to get approximate voltages of 95, 130; 200, 
350, 550, and 750 in order to reactivate any 
type tubes, metal or glass, successfully. 
Note : The circuit in the large square on 
page 579, June issue, represents a 2A5 or 
similar six -prong tube hook -up for re- 
activating. 

Two -way television was proposed to per- 
mit a bed -ridden woman to testify in a 
Los Angeles court trial. 

, 1945 

RADIOMEN'S 
HEADQUARTERS 

BUFFALO 

RADIO SUPPLY 
219 -221 GENESEE ST., Dept, 

BUFFALO 3, N. Y. 
1!! ALL TYPES OF RADIO TUBES IN STOCK AL- MOST ALL THE TIME ! ! ! MAIL IN YOUR ORDERS FOR ALL TYPES NEEDED! NOT JUST THE CRITI- CAL NUMBERS, AND WE'LL TRY TO FILL THEM COMPLETELY. WE ALSO HAVE ALL KINDS OF BALLAST TUBES IN STOCK. Perfect 25Z5 and 2526 replacements in stock listing for $2.80. No resistors. no rewiring, cost you $1.00 each! Silvertone 1A2 ballasts. or RCA UX200 (replace. 71A), in cartons -$0.10 each. All adaptors, including resistor type -$0.60 or IO for S5.56. Unwired adaptors. octal or loctal to octal- $0.20. While they last, the following tubes with list prices as indicated, cost you only $0.49: 12SF5- $1.10; 6SC7- $1.30; 2B7- 1.30; 6C8G- $1.60; 6B8G (replaces 607)- $1.30; 6SN7- 1.30; 39/44 -$1.00; 6SD7 (repl. 6SK7. 6SJ7)- $1.30; 6L6- $1.93. 
92" triple chrome plated best quality standard car aerials with low -loss lead and connector, $5.95 list. Your cost $2.95. 
Replace broken radio plugs with new bakelite plugs or caps, 100 for $2.00. Replace frayed or worn electric cord$ with new parallel conductor, rubber covered zipcord (POSJ). The kind you've waited for. 250 ft.- $4.50. 
Send for our new alignment tool catalog. ELISE. The most complete in the industry. 6" long fiber 1/4" hexagon align- ing wrenches cost you only $0.12. All kinds of relays at tremendous bargains. Send for our relay sheet. Latest ARRL Amateur Handbook (includes most complete tube data), $0.98 postage free. Send for our free catalog on latest service manuals and books. FREE. 
All purpose Neon Pocket Testers. 60V to 550V $0.35. These testers indicate the kind of current. AC. DC. or RF, and come complete with a handy instruction booklet outlin- ing various tests on radio sets, including the locating of fading, dead stages, and making screen grid and plate circuit tests. 
Resistor Assortments: 50 -2 Watt -$1.95; 200 -1/2 Watt Carbon -$4.50; 200 -% Watt Insulated-55.00. We also have a 10 Watt Wire Wound, 525'ohm tapped at 250. Can be used as a 125 ohm by paralleling, or a 250 or 275 ohm. Perfect for tube substitutions. $0.10 each. 10 800 ohm, 100 Watt Candohm replacement voltage dividers, 5 Taps, $0.30 each. Assorted rubber grommet kits. All sizes. Average 125 Pieces. $1.25 each. Pushbutton Tuning Trim- mer Strips. 6 to 10 trimmers each. Per strip-$0.10. Special on Permanent Magnet Dynamics: 2% "- $I.75; 4" -$1.75; 5 "- $1.75; 6 "-- 61.95; 8 "- $4.25; 10 "- $6.00: 12" (21 oz. magnet) -$8.00. 
Guaranteed Tubular Condensers: 8 Mfd, 450V- $0.35; 20/20 111íd, 150V- $0.35; 20 Mfd, 156V- $0.25; 10 Mfd, 150X- $0.I8; 25 Mfd, 600V- $0.20; 1 Mfd. 600V -$0.IO All smaller capacities In 600V rating cost you 10c each. 
"Bullet" Crystal Microphones with 7' Shielded Lead - $5.45; "Bullet" Dynamic Microphones with 7' Shielded Lead -$7.45; Double Phone or Mike Plugs, Red or Black Barrels- $0.27; First Grade Needle Point Test Prods - $0.45 per pair. 

LOWEST PRICES, COMPLETE 
STOCKS, FAST SERVICE, 
STANDARD MERCHANDISE 

MINIATURE TUBULAR 

CONDENSERS. 
Specialists in the manufacture of tiny. Paper, tubular. 
condensers for hearing aids, portable radios. etc. 
Moistureproof. High I.R., accurate capacity, and very 
small physical dimension. We make them 4y the 
millions for the armed forces. Tell us your needs. 

GOODALL ELECTRIC MFG. CO. 
Srd & Main St., Ogallala, Nebraska 

THE BEST VIBRATOR 
A small vibrator with a great future: 
QUIET! COMPACT! EFFICIENT! 

A revolution in Postwar VIBRATOR design. Till 
materials are more plentiful, we will continue to 
rebuild old vibrators at $1.00 each. Include return 
postage. Send vibrators to 

BEST VIBRATOR CO. 
BOX 5802á CLEVELAND 1. OHIO 
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Here it is . . . 

The NEW FIFTH EDITION of 

PRINCIPLES 
OF RADIO 

By KEITH HENNEY 
Editor, ELECTRONICS 

So popular has this book become that it has now gone 
into a FIFTH EDITION. This textbook is designed 
for those with or without technical training in radio 
who want a working knowledge of the basic principles 
of radio communications. In simple. non -technical 
language. "Henney" starts with the fundamental 
principles of electricity, and gradually develops the 
subject of radio practice. Practical applications o 

theories are simplified by the specific examples, ex 
periments, and prob- 
lems. together with 
drawings, diagrams 
and photographs of 
actual apparatus. 
1945 534 Pages 

Illustrated 
$3.50 

John Wiley 
& Sons, Inc. 
440 Fourth Avenue 
New York 16, N. Y. 

ON APPROVAL COUPON 
JOHN WILEY & SONS. INC. 
440 Fourth Ave., New York 16. N. Y. 

Please send me on ten days' approval a copy of 
Henney's PRINCIPLES OF RADIO. At the end of 
that time, if I decide to keep the book. I will remit 
$3.50 plus postage; otherwise I will return the book 
postpaid. 

Name 

Address 

City and State 

Employed by RC -10 -45 

Beautiful 
WALNUT CABINETS 

Model M -1 CUT TO FIT MEISSNER 
6 TUBE RIT 10 -1199 YOUR COST $3.95 
Model C -13 "L 7W'H 71 "D Blank 3.95 
Model B-12 "L 71/2"H 634"D "D Blank 3.75 
Model A -11 "L 7 "H 6 "D Blank 3.25 
Model AA 10 "L 7 "H 51 "D Blank 2.95 
Model AAA 9 "L 6 "H 4W/a "D Blank 2.45 
Model V -Phono 12x11x4" Blank 3.25 
We can also furnish all types of Radio and elec- 
tronic equipment. 

MC GEE RADIO & ELECTRIC CO. 
1330 Broadway Denver, Colorado 

RADIO 

MANUFACTURERS 
We have a daily capacity of 125,000 paper tubular 
condensers. We manufacture all standard sizes as 
well as dozens of special Sizes. Send us your print - 
we will gladly quote. Two new waterproof types are 
available for -early production. 

GOOD -ALL ELECTRIC MFG. CO. 
3rd & Main St., Ogallala, Nebraska 
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Taxis Have T 
RADIO in taxicabs -in the opinion of 

officials of the Yellow Cab Company of 
Cleveland -is likely to become an eco- 
nomic postwar necessity to all taxi com- 
panies in the United States. This conclu- 
sion was reached after a test with part 
of the Cleveland company's fleet. Results 
were so good that the 
company has applied 
to FCC for permis- 
sion to install units 
it 100 additional 
taxis. 

FM radio at a fre- 
quency of 118 mega- 
cycles has been used. 
One remote control 
station located in the 
cab dispatcher's of- 
fice is sufficienttocov- 
er the entire Cleve- 
land area. With 15- 
watt units, "talk - 
back" from the cab 
drivers is cleat and 
distinct. 

As may be seen 
from the photo to the 
right, the whole Mo- 
torola receiver- trans- 
mitter unit is mount- 
ed in the taxi's rear 
compartment. The 
power supply - 
which operates from 
the car battery -is in 
the foreground, with 
the transmitter to its 
left. Farther back is 
the FM receiver, and 
on the side wall -be- 
hind the operator's 
hand - the little 
'118 -Mc. converter, which makes it pos- 
sible to use standard lower -frequency 
FM receivers on this high waveband. 

Only a small unit, with switch, volume 
control and pilot lights, is required at 
the driver's operating position. This is 
seen in the photo below, left. A convenient 
handset is used by the driver, which when 
not in use is suspended in the dashboard 
socket just ahead of the right side of 
the steering wheel. 

The central control station consists also of 
a 15 -watt transmitter, the receiver, and the 
remote control coupling unit. It is located 
on the top floor of the 350 -foot Union 
Commerce Building on the roof of which 

wo -way Radio 
the co -axial antenna is mounted. All op- 
eration is from the remote position at the 
cab dispatcher's office. 

Economically, the new system is ex- 
tremely effective. A sharp reduction in the 
number of cabs needed is immediately pos- 
sible, for the driver can call the dispatch- 

All photos courtesy, Galvin Mfg. Co. 

er's office as soon as he discharges his 
passenger, and report that he is at liberty. 
He is then in a position to proceed at once 
to pick up his next passenger, whose posi- 
tion is radioed to him from the dispatch- 
er's office. Not only are, fewer cars neces- 
sary, but fuel and maintenance costs are 
cut for those that remain in service, as 
unprofitable "cruising" mileage is cut down. 

The taxi installation is only one of a 
number of mobile systems now demon- 
strating the value of 118 megacycles for 
short -range mobile communication. Similar 
apparatus has been used in police radio, 
where it may entirely supplant the lower - 
frequency equipmefjt now standard, if the 

postwar estimates of 
a number of engi- 
neers and police 
communications offi- 
cers are correct. 

Other experimen- 
tal installations have 
been made in loco- 
motives. Although 
much railroad work 
has been dependent 
more on available 
equipment than on 
theory as far as 
choice of equipment 
is concerned, the 118 - 
megacycle frequency 
is also indicated as 
being the most prob- 
ably suited for this 
type of mobile work 
as well. Much appa- 
ratus now in use may 
be converted to, and 
postwar equipment 
designed for, the 
118 -Mc frequency. 
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Available Radio- Electronic Literature 
Manufacturers' bulletins, catalogs and periodicals. 

A NEW SERVICE FOR RADIO -CRAFT READERS: In order to save 
your time, postage and incidental work in writing a number of letters to 
different manufacturers to secure the various bulletins offered, proceed 
as follows: 

On your letterhead (do not use postcards) ask us to send you the litera- 
ture which you designate. It is only necessary to give us the numbers. We 
will then send your request directly to the manufacturers, who in turn 
will send their bulletins or other literature directly to you. 

182 -POWER POINTS. Catalog issued by 
D. W. Onan and Sons. 

. 

This leaflet tells the story of the Onan 
power plants and their applications in in- 
dustrial and military work.- Gratis to in- 
terested users. 

183 - FUNGUS- PROOFING FOR THE 
ELECTRONIC INDUSTRY. 

Published by the Insl -x Company. Two 
leaflets describing the proceedure of fun- 
gus- proofing and specifications of their 
coatings which might prove of help to those 
interested in this type of protection. -Gratis 
184.-EL MENCO CAPACITORS, METH- 

ODS OF MARKING. 
Distributed by the Electro Motive Man- 

ufacturing Company. A single sheet cover- 
ing the systems of marking or color- coding 
small mica capacitors is available to radio- 
men.-Gratis 

185 -RADIO AND ELECTRIC COMPON- 
ENTS. 

A catalog put out by the Cambridge 
Thermionic Corporation. This catalog (No. 
100) issued by a manufacturer 6f lugs and 
terminal strips, is illustrated throughout 
with sketches, data sheets and photographs 
of lugs, terminal strips, and strip mount- 
ings.- Gratis to interested parties. 

186 -CATALOG "C." 
Published by the Radionic Equipment 

Company. This bulletin would be of value 
to the serviceman and the set builder. It is 
similar to many other parts catalogs now 

and heretofore available to the servicing in- 
dustry.- Gratis 
187 - HERMETICALLY SEALED IN- 

STRUMENTS. 
An illustrated brochure announced by the 

Marion Electrical Instrument Company. 
Describes the tests performed on these her- 
metically sealed instruments, and outlines 
their constructional details as well.- Avail- 
able gratis to interested parties 
188--CATALOG. 

Published by the Alden Products Com- 
pany. A selection of data sheets and infor- 
mation pages stapled together to form a 
booklet. The sheets cover constructional 
features and dimensions on a complete line 
of plugs, connectors and adapters. -Gratis 
189 - INSTRUMENT TRANSFORMER 

ACCURACY STANDARDS. 
Published by the General Electric Com- 

pany. This is a combined catalog of trans- 
formers for various applications and a 
short booklet on the ASA and NEMA 
standards. A number of interesting graphs 
and charts are also included.- Gratis 
190 - D.C. RESISTANCE MEASURE- 

MENTS. 
Offered by the Leeds and Northrup Com- 

pany. This is a 36 -page booklet on resist- 
ance bridges and accessories. All types of 
galvanometers, telescope -and -scale read- 
ing devices, etc., are covered in detail. 
Prices are included. Available to scientists, 
teachers and test engineers_Aor technicians. 
-Gratis 

TECHNICAL TERM ILLUSTRATED 

* 
* 
* 

*REPRODUCERS 

* 
k 
* 

ELECTRO -ACOUSTIC * 

An all -inclusive line of 
permanent magnetic electro- 
acoustic reproducers design- 
ed for specific applications 
-directional and radial, for 
indoor and outdoor mount- 
ing. Exclusive design fea- 
tures assure high efficiency 
and dependable functioning. 

is it * 

UNIVERSITY 
LABORATORIES 

BN, 
Suggested by: E. T. Jones, Camden, N. J. 

Brush Discharge 
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Large stocks assure the finest and most 
complete selections of all available items 

at lowest prevailing prices. Thousands of 
active buyers depend on us for their entire 

Radio repair and replacement requirements. 

Because we understand service problems, 
every order is expedited for delivery in 
double quick time. Everything we do is 

planned for convenience and satisfaction to 

our customers. You will find it profitable to 

make Radolek your buying headquarters. 

FREE BUYING GUIDES 
Because of existing conditions we keep our 

customers right up to the minute on avail- 
able merchandise by releasing supplements 

frequently instead of sending our regular 

Big Profit Guide 
once a year. Send 

the coupon now 
to get these Free 

Buying Guide Sup- 

plements as they 
are issued. 

FAST SERVICE! 
RADOLEK CO., Dept. C- 107 
601 W. Randolph St., Chicago 6, III. 

Please send FREE Buying Guido Supplements 

NAME 

ADDRESS 

. 
RADOL X, 

( 
BuYrhg / 

1 Guide I 

ORDER FROM RADOLEK 
6I 
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Flash If Amazing Opportunities 
NOW OPEN in These 

PRACTICAL Money- Making Trades: 
watch and clock repairing 

Learn At Home a In Your Sparetime 
Prepare for a happy future of pros - 
pent security... and get a big -pay 
job NOW. Fascinating, high-grade 
occupation. You can EARN WHILE 
YOU LEARN. An excellent field for 
part-time work at home. 
COMPLETE COURSE in HOROLOGY 

A THOROUGH self -instruction 
training in American and Swiss 
watches, clocks. Special sections 
on alarm clock repairs. A new. 
practical LEARN -BY-DOING 
instruction method. You Learn 
QUICKLY, easily, No previous 

experience necessary. Watchmaking is the basic training for 
aircraft instrument work, and other scientific precision jobs. 
Amazing LOW PRICE. Money -Back Guarantee. Get into 
this fast -growing field NOW ... big opportunities ... don't 
delay. Mail coupon below for free information. No obligation. 

locksmithing and key making 
Complete UP -TO -DATE COURSE 
How to pick locks, de -code, make mas- 
ter -keys, repair, install service, etc. 
New, self -instruction lessons for every 
Bandy man, borne- owner, carpenter, 
snechanic,service station operator,fix- 
it shop, hardware dealer, gunsmith. 
53 EASY ILLUSTRATED LESSONS 
Bargain Price! Satisf action guar- 
a nteedormoneyback. Writenow! 
,...Free Details =Mail Coupon Today! 1 
I NELSON CO.,Dept.OK39.,321 S.Wabash,Chicago4,UIL I 
I Please send me-FREE and without obligation -illus- I 

1 the ee urse (orr 
ssco- 

I have checked belowatiNo ssalles- I 
I men will call. D Watch and Clock Repairing. 
1 Locksmithing and Key Making. I 
1 
I NAME 

ADDRESS_ 

I CITY STATE.. 
fowl ..... rm. --- s, - - - == mi 

I 
1 

1 

I 

START A GOOD - 
PAYING BUSINESS! 

Stop worrying about a post- 
war Job. Why let yourself be 

c 
around 

onditions. as business lows 
down-when 

n 
run 

We will h w 
you how! 
Get started at once with the 
aid of "CASH IN." the amaz- 
ing short-cut guide to success. 
It contains 

300 WAYS TO 

MAKE MONEY 
It shows you how to begin - 
either in a small way in your 
own home and branch out big 
-or how to open a shop at 
once with profits rolling in 
immediately. It's chock full. 
from cover to cover, with 
tested money -making plans, 
formulas, business secrets, 
and sure -fire success schemes. 

You can start with as little as a few dollars' capital. All 
you need to, do is pick out the one business that appeals 
to you most -follow the simple directions -and then go 
to It! 

66 PAGES - 
40,000 WORDS IN TEXT 

Bend for "CASH IN" today. Enclose 25e, that's 
all! -you won't be asked for another cent -now 
or later. Sold on a money -back guarantee. 

NATIONAL PLANS INSTITUTE 
P. O. Box 26R, Station N, New York 23, N. Y. 

Get Started in Radio 
10 "HOW- TO- DO -IT' BOOKS 
Get a solid foundation in radio by 
means of these 10c timely text books. 
Each clearly written, profusely illus- 
trated, contains over 15,000 words. 
You'll be amazed at the wealth of 
information packed into these handy 
books. Excellent for reference -ideal 
for technical library. Your money 
back if not satisfied. 

10e each 
s for Soe 

10 for 51.00 
PREPAID 

WE CANNOT FILL ORDERS FOR 
LESS THAN 5 BOOKS 

No. 1 -How To Make Four tionary (Leading Terms) 
Doerle Short Wave Sets No. B -How To Have Fun 

No. 2 -How To Make The With Radio 
Most Popular All -Wave 1 No. 7 -How To Read Radio 
and 2 Tube Receivers Diagrams 

No. 3- Alternating Current No. 8-Radio for Beginners 
for Beginners No. 9- Simple Electrical Ex- 

No. 4-All About Aerials periments 
No. 5- Beginners' Radio Die. No. 10- Television 
Remit by check or money order -register letter if you 

send cash or stamps. 
RADIO PUBLICATIONS, 25C West B'way, New York (7) 

A BALANCED V.T.V.M. 
By WM. B. MILLER 

T HE following is a description of a 
thoroughly practical vacuum tube 
voltmeter. The design is the result 

of much experimenting. A bridge circuit 
is used with feedback for stability. 

In the original model a 6SN7 twin triode 
was used, which is the same as two 6J5's. 
Almost any triode with a separate cathode 
will serve. It was found that increased sen- 
sitivity resulted from the use of power tubes 
such as 6V6's and 6K6's connected as 
triodes. Two volts full scale was all that 
was wanted, so a 6SN7 and a 500 microamp 
meter were used. 

More sensitivity may be obtained from 
the circuit being described by substituting a 
5,000 -ohm resistor in place of the 24,000 
one from P.2 to ground. This reduces the 
feedback, however, and the meter loses some 
of its stability. Those lucky enough to 
possess a more sensitive meter, can use 
6V6's in this circuit and get full scale deflec- 
tion with a small fraction of a volt. There 
is one important thing to remember if 
other tubes are substituted, and that is they 
must be operated on the straight portion of 
their Eg -Ip curves. If this precaution is not 
observed the meter deflections will not be 
linear. 

ACTION OF THE METER 
The operation of the circuit is as follows: 

P.2, the 500 ohm potentiometer in the 
cathode circuit, is the balancing control. By 
varying this the cathode currents may be 
exactly balanced so that the meter pointer 
rests at zero. 

When a voltage is applied to the grid of 
the active triode the balance is upset, be- 
cause more current will then flow in the 
cathode circuit of this tube, creating a dif- 
ference in potential between the two cath- 
odes which is registered on the meter. 

In constrticting the meter almost any lay- 
out that fits an available chassis and cabinet 
will do. Where the meter is to be used near 
strong external fields which might influence 
it, a grounded metal cabinet should be used. 
The plate and cathode resistors should be 
fairly well matched so that the zero balance 
potentiometer will not lose its range of 
control. 

Filtering of the plate voltage supply is of 
very minor importance. Any small choke or 
wire wound resistor will do in combination 
with a pair of 4 mfd. electrolytics. Regula- 
tion, however, is highly desirable. If a VR 
tube is not to be had though, a large bleeder 
current will help. Longer tube life will be 
realized if the heater voltage is reduced 
about ten percent ; a 2 -ohm, 5 -watt resistor 
in series will produce the required drop. 

The only critical wiring is the input grid 
circuit ; the 3 meg. resistor should be 
mounted right at the socket and as short a 
wire as possible used to connect to the arm 
of the switch. The test prod and lead should 
be shielded right up to the switch. Outside 
of these everything else is straightforward 
and the other leads may be cabled. 

Before attempting calibration the current 
through the VR tube must be set, if one is 

used. This is done by opening the wire 
from pin No. 2 on the VR socket to ground 
and inserting a milliammeter (50 Ma. 
range) . 

Remove the 6SN7 and turn on the 
power, then adjust the variable 5,000 ohm 
resistor until the current through the VR 

RADIO- 

tube is well within its operating range. 
preferably about 20 Ma. Now the 6SN7 
may be replaced and allowed to warm up. 
The voltage regulator tube will hold the 
plate voltage at 150 volts, plus or minus 
1 volt, and will take care of normal line 
fluctuations. 

CALIBRATION AND ADJUSTMENT 
The only way to calibrate a meter of any 

kind is to have some kind of a standard 
for comparison; either a known voltage or 
a meter of known accuracy. The first opera- 
tion after the tubes have warmed for about 
twenty minutes and the meter has been 
exactly zeroed by means of P.2, is to adjust 
for the basic 2 volt range. Set the range 
switch to the first position and apply a 
small voltage, starting with about 1 volt. 
Gradually increase until a full 2 volts is 
applied. Watch the meter needle as the 
voltage is applied- increasing the resistance 
of P.1 if it tends to go off scale. With the 
2 volts feeding in, vary P.1 until precisely 
full scale is registered on the meter. Now 
remove the external voltage and recheck 
the pointer for zero position. If it has shift- 
ed reset it and repeat the full scale adjust- 
ment. 

When this operation is complete, the 
other ranges will depend for their accuracy 
on the precision of the multiplying resistors. 
Precision resistors are extremely hard to 
obtain now, so part of each range section 
may be made variable for adjustment. If 
this is done adjust each range for full scale 
reading, starting with the 10 volt position 
and working up to the 1000 volt. Repeat the 
operation at least once as the total resistance 
from the prod to ground is just as im- 
portant as the resistance between taps. 
Twenty percent of each range made adjust- 
able will allow plenty of variation. 

When all the resistances have been set, a 
drop of Duco cement on the potentiometer 
shafts right at the bushings will hold them 
from unintentional shifting. P.2, being the 
Zero Adjustment, is on the front panel as 
it should be checked each time the meter is 
put into use. P.1, the 2 -volt adjustment, is 
on the chassis and should be sealed after 
being set. It is only necessary to check each 
range at full scale as the meter is linear. 
If 1 or 2 watt resistors are used for the 
voltage divider they will have no noticeable 
variation with temperature and will only 
change because of aging.\ 
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SHARD -TO -GET PARTS 

GENERAL EL IC, A.C. Voltmeter. 0 to 150 Volts, 
type 

022.131IIe 
flush mounting. Ship. weight(2 Il.c. 

YOUR PRICE $9.75 
GENERAL ELECTRIC A.C. Ammeter, O to 150 Am. 
Peres, type A022, 31/2" flush mounting. This Is a 
5- ampere A.C. meter and may be used as such with 
no changes. For the 150 -ampere range, a current 
transformer Is necessary. Shipping weight 2 lbs 
ITEM NO. 184 $8.75 YOUR PRICE O 
HeeOYT D.C. Ammeter. 50- 25.0 -25.50, type 531, 
ITKM NO. 186 

weight 1 lb. $ 1 .75 YOUR PRICE 

ULTRA MAGNET 
LIK! MORE THAN 20 TIMES 

ITS OWN WEICHT 
LITTLE GIANT MAGNET 

Lifts 5 lbs. easily, Weighs 4 oz. 
Made of ALNICO new high-magnetic 
steel. Complete with keeper. World' 
most powerful magnet over made. 
The experimenter and hobbyist will 
find hundreds of excellent uses for 
this high quality permanent magnet. 
Measures 1Na" s 11/2" Ship. Wt. 
iyg lüs. 

$1.50 ITEM NO. 159 
YOUR PRICE 

GENUINE MICROPHONE TRANSMITTERS 
Regular telephone trans- 
mitters taken from a large 
telephone supply com- 
pany's overstock. 

2 dry cells. 
Can be used on P.A. sva- 
tems, call systems. Infer - 
communications s e t 8. 
short-line telephone cir- 
cuits. house -to -house or 
farm -to -farm 'phone lines, 
also to talk through your 
own radio or as concealed 
dictaphone pick -up. Use- 
ful replacements on bat- 
tery- operated rural tele- 
phone lines. 

ICI¡ THESE ARE GENUINE 

KLEVTBBICAND. STROMBERGCARLSON. excellent excellent 
Rn 

appearance and operation. A remarkable value and 
One seldom offered In these times. Ship. Wt. 1 lb. 

$1.50 
AMAZING BLACK LIGHT!! 

ITEM No. 100 
OUR PRICE 

Powerful 250 -Watt Ultra -Violet Source 
The best and most practical 

Source of ultra -violet light for 
general experimental and enter. 
talnment use. Makes all fluores- 
cent substances brilliantly lumi- 
nescent. No transformers of any 
kind needed. Fite any standard 
lamp socket. Brings out beau- 
tiful opalescent hues in various 
types of materials. Swell for 
amateur parties. plays, etc.: to 
obtain unique lighting effects. 
Bulb only. Shy. Wt. 2 Iba. 

$2.45 
WESTERN ELECTRIC BREAST MIKE 

ITEM NO. 87 
YOUR PRICE 

Title le One light-weight air, 
Mfg carbon microphone. It weighs 
Only_ 1 lb. 

Mike omes with breastplate 
Mounting and has 2 -way swivel- 
ing adJustment so that it can be 
adjusted to any desired position. 
There are 3 woven straps; one 
goes around neck. the other 
around chest. Straps can be 
snapped on and off quickly by an 
Ingenlou arrangement. 

This excellent mike can be 
adapted for home broadcasting or 

i communication By gbrepteIt can e 
Used ae desk mike. 

Come. complete with O -fooe 
mNi and hard rubber plug. Finished in ehorardlzed 
plate, non- ruatable. Shipping weight, 2 lbs. 
ITEM NO. 152 
YOUR PRICE 

$2.55 
WATTHOUR METER 

Completely overhauled and 
ready for Immediate service. 
Designed for regular 110 - 
volt, 80 cycle 2 -wire A.C. 
circuit. Simple to Install; 
2 wires from the line and 
2 wires to the load. Sturd- 
ily constructed In heavy 
metal case. 81/x" high, (11/.." 
wide, 5" deep. Westing- 
house. G. E. Ft. Wayne. 
Sangamo or other available 
make. Shp. Wt. 14 Iba.. 

YOUR 1+111011 $5.75 
HUDSON SPECIALTIES CO. 

40 West Broadway, Dept. RC- 10-45, New York 7, N.Y. 
I have circled below the numbers of the Items I'm 

Ordering. My full reminence of S (in- 
clude shipping charges) le enclosed (NO C.O.D. 
ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.) 
OR my deposit of S is enclosed (2Oan 
required). shin order C.O. O. for balance. NO C.O.D. 
ORDER POR LESS THAN $5.00. (New U. B. stamps. 
check or money outer accepted ) 

188r lá9. Circle Item No. wanted. . 183, 
, 3184, 

Ohms 

Address 
Pluese Preti O ases 

Otte State 
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?? WHY NOT ? ? 

Why not encourage radio set manufacturers 
to install removable bases on the cabinets 
of their table model radios ? With the re- 
ceiver inverted and the base plate removed, 
many service jobs could be acomplished 
without removing the chassis. Ralph D. 
Webster, Long Beach, Calif. 

Why not have radio parts such as tubes, 
marked with a code system similar to the 
RMA resistor and condenser color codes but 
with numbers instead of colors. Simply by 
glancing at the number on the tube, the 
radioman could tell the filament voltage, 
plate voltage and other voltages required. 
This would eliminate the need of having to 
look for the needed information in the man- 
ual and thus save many steps and much 
time. Although this would necessitate an 
entire new system of coding, it would be 
useful for the reasons stated above. -George 
Baker, Bonham, Texas. 

(The system now in general use is some- 
what similar. Tubes are marked according 
to filament voltage, type of operation or use, 
and number of elements in tube. For ex- 
ample : A 50L6 would tell the serviceman 
that the filament voltage is 50 volts. The 
tube is used as an amplifier [L for ampli- 
fier] and there are six elements inside of 
the tube, including the filament. There are 
many other designations not very well 
standardized. A is sometimes used as an 
amplifier, Y for rectifier, etc. For every item 
that proves this rule, however, one can be 
found to disprove it.- Editor) 

Why not have resistors, condensers, etc., 
in small cases with two prongs. Then all 
Wiring would be under the chassis and all 
component parts would plug in above the 
chassis as tubes are plugged into their 
sockets. John. W. Pierce, Brandon, Mani- 
toba. 

Why not have a universal variable tube ? It 
can have a rheostat controlled from the 
outside to vary the filament resistance for 
any voltage from 1.4 volts up to 117 volts. 
The plates and grids can be controlled from 
the outside also by moving them closer to- 
gether or further apart. The universal tube 
can have ten elements, all connections being 
brought out to pin jacks on a terminal strip 
on the side or base of the tube. Thus any 
element can be plugged into by means of a 
phone tip, and the tube can be adapted to 
any and all circuits. -W. Alan Jay, New 
York City. 

THE ELECTRON VOLT 
The electron -volt is becoming almost as 

common a term as the older foot -pound, 
says Science Service, now that atomic fis- 
sion has put it on the front pages of every 
newspaper in the land. 

The electron -volt is a measure of energy. 
The energy of a moving automobile -the 
force with which it might hit another ob- 
ject- depends on both the weight of the car 
and the push or the force with which it is 

impelled. In the same way, the electric 
energy 'of an atomic particle depends upon 
its mass and the potential or the push which 
impels it. 

The energy of the automobile is meas- 
ured in foot -pounds. In the case of the 
atomic particle, the unit is the electron -volt, 
which is the push given to a single electron 
by an electrical force amounting to one 
volt. The push that lights your electric 
lights is usually 110 volts. Millions of volts 
are used in artificial lightning and atom 
research. 
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Watch Temple 
in St. Louis 

ROEHR DISTRIBUTING CO. 

DISTRIBUTORS FOR 

EASTERN MISSOURI 

SOUTHERN AND CENTRAL 
ILLINOIS 

EXCELLENT FRANCHISES 
STILL AVAILABLE 

WRITE FOR DETAILS 

2720 -28 LOCUST STREET 

ST. LOUIS 3, MO. 

Come to the famous 

COYNE 
TRAINING SHOPS 
whereyoli'Iearn by doing 

TFOR RADIO - 
ELECTRON ICS 

IN 12 WEEKS 
Prepare For A Good Job Now With 

A Peace Time Future! 
Trained Radio -Electronics men needed now. They will 
be needed too in the years to come. Don't be caught 
napping. Get a Radio training now and be ready. 
Learn by Doing. Free employment service for life 
after graduation. Many earn while learning. If you 
are short of money, I'll finance your training. I will 
include extra training in Industrial Electronics and 
Electric Refrigeration at no extra charge. We are 
equipped to train those who qualify under G. I. Bill. 
We also have facilities for men with physical dis- 
abilities whether due to war or other causes. Fill in 
and mail coupon for details. 
SEND COUPON FOR FULL DETAILS 

H. C. LEWIS, Pres., Radio- Electronics Div. 
COYNE ELECTRICAL SCHOOL, 
500 S. Paulina St., Dept75 -8H, Chicago 12, Ill. 

Send Free Book and details about Coyne Part 
Time Employment, "Pay After Graduation" Plan. 

Send G. I. Bulletin Physical Disability 

NAME AGE 

ADDRESS 

CITY STATE 

Comic strips are now being televised over 
W6XYZ, station of Television Produc- 
tions, Ltd., in Hollywood. Among the strips 
televised are "Boots," "Freckles," "Captain 
Easy" and "Our Boarding House." Experi- 
ments are being made with both character 
voices and standard comic -strip "baloons." 
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KELNOR 
REG. U. S. PAT. OFF. 

ede UC SOLDERING IRONS 

AMERICA'S GRANTED, 

FINEST LINE 
PP. FOR 

OF LIGHTWEIGHT 

meat eßeei 
doedePtig, ut 

ELECTRO 
RADIO AND 
INSTRUMENT 
manufacturing and 
repairing fields 

Easily solders hard -to -reach connections. Cuts 
down fatigue, increases accuracy. Illustration 
above about one -third actual size; weighs 9 
ounces. Order from your retailer or jobber. 

KELNOR»MANUFACTURING COtAPANY 
GENERAL OFFICES: CENTRAL TOWER, <IAN FRANCISCO 3, CALIF.. 

71 Better Selection from 

LAKE° 
RADIO 
cabinets & 

parts 
Portable Phonograph 
case, of sturdy durable 
plywood, in handsome 
brown leatherette finish. 

Inside dimensions 161 /2" long, 14" wide, 91/2" high. 
Has blank motor board. As illustrated above 6 in5 specially price at .$7 77 

Also blank table cabinets of walnut veneer in the following sizes, with speaker opening on left front 
side: (Note: 74 . has center speakel' grill.) 

2 -1ÓÌ4" L x 51/z" H x 4" $1.95 
/4" L x e3 H x 5" 52.75 #3 -131/2" L x 75'a" H x 61/4" 53.25 

t7'-1O3/4" L x 7" H x 51/2" $2.50 
:18 -17" L x 9" H x 93/4" $4.50 

/4" H x IO" $5.50 Speaker 
-21" 

opening in 

l /2 
center of front side. Cabinets available in ivory color and Swedish Modern. Write for prices. 

POWER TRANSFORMERS 
4, 5, or 6 Tube -6.3V at 2 amp. $2.45 50 Mil PowerTransformer T 
7, 8, or 9 Tube -6.3V at 3 amp. $2.65 70 Mil Power Transformer ,1 $7 

All types of radio cabinets and parts 
are available at Lake's lower prices. 
A large stock is listed in our catalog. 

SERVICEMEN -RETAILERS 
Join our customer list today. 

Write for our file new illustrated 
catalog. 

Dept. C 
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are not of sufficient interest td' the average 
reader to warrant discussion here. Figures 
4, 5 and 6 show typical waveguides of the 
square, rectangular, and circular types. 
Figure 4 shows a square waveguide with 
a stub antenna in the form of the end of 
the center wire of a coaxial cable projected 
into the end of the waveguide. 

r'BOWL- $NAPEO PARABOLIC 
REFLECTOR OF METAL 

TEMI- CYLINDRICAL CUP 

D/REGT/ON 

OF BEAM 

FOCAL POINT POSIT /ON OF DIPOLE OR Y ANT. 

Fig. 3- Antenna with parabolic reflector. 

Another method of exciting the wave- 
guide is shown in Fig. 5, which shows 
the same type input, except that it is into 
the side of a rectangular type waveguide, 
and near the end. It is the usual thing 
for this type to be injected into the wider 
side. End type injection is commonly used 
with cylindrical waveguides. 

More elaborate inputs may be used, such 
as pairs of stubs properly placed, or di- 
poles, or with even more elements, but only 
the simpleslt are shown here, as they are 
adequate. 

Fig. 4- Square waveguide, fed from the end. 

COUPLING TO THE WAVEGUIDE 
To take energy from the waveguide, if 

an electrode is used, it must be of the 
same type as that used at the input, and 
must be oriented in the same direction. 
Since this is true, it is actually possible 
to use several types of waves within the 

LAKE RADIO SALES CO 
615 W. Randolph Street, Chicago 6, 1l1.1 

Oscar Hammarlund, chairman and found- 
er of the Hammarlund Mfg. Co., makers of 
communications radios, died August 25 at 
Brooklyn. Born in Sweden, Mr. Hammar- 
lund studied at the Technical University in 
Stockholm, coming to the U. S. to work 
under Elisha Gray. Fig. 5-A square waveguide with lateral feed. 
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same waveguide at the same time. and 
sort or filter them out by the various input 
and output methods! waveguides may be 
terminated in the electromagnetic horns 
previously described. If coaxial cables and 
an electromagnetic horn are to be connect- 
ed, a short waveguide is used as coupling. 

For experimental purposes, a slot may 
be left, through which a probe connected 
to a detector arrangement may be placed 
in order to determine the field distribution 
within the waveguide. 

\Vaveguides can be constructed by the 
amateur very easily from sheet metal, 
making possible a wide range of experi- 
mentation with very little investment. As 
a matter of fact, the whole microwave 
field is open to the amateur with relatively 
low outlay. The only commercially manu- 
factured items which are necessary are the 
basic oscillator tubes and some cable. A 
good power supply, waveguides, and an- 
tennas can be made by the ham -and noth- 
ing more is needed, other than the shop 
facilities that practically all amateurs have 
readily available. Several excellent books 
are available on microwaves and ultra- 
high- frequencies, and it is recommended 

CYLINDRICAL WAVE GU/DE, 

COAX /AL 
CABLE 

Fig. 6- Cylindrical waveguide with end feed. 

that those who wish to pursue the sub- 
ject of Microwaves furthers investigate 
these. 

REFERENCES 
1. Introduction to Microwaves, by Simon 

Ramo (McGraw -Hill). 
2. Ultra -High Frequency Techniques, by 

Brainerd, Koehler, Reich, & Woodruff 
(D. Van Nostrand). 

3. Basic Radio, by Hoag (D. Nostrand). 
4. UHF Radio Simplified, by Milton S. 

Kiver (D. Van Nostrand). 
5. Radio at Ultra -High Frequencies (RCA 

Institutes Technical Press). 
6. Klystron Technical Manual (Sperry 

Gyroscope Company). 

Tests on the intelligibility of words lead 
to some strange results. Few people would 
offer the word "strawberry" as the most 
easily understood in the English language. 
Yet experiments conducted by Dr. Harold 
Westlake of Northwestern University prove. 
just that. Other easy words to hear are 
tablecloth, hump, yes and ouch. A really 
hard word is "squeak" which has to be' 
transmitted at three times the loudness of 
"strawberry" to be as often understood. 

Psychological as well as phonetic factors 
appear to enter into the "hearability" of 
words. Otherwise how account for the fact 
that the simple word "no" is classified in 
the hard -to -hear group ?' 

The tests were made by reading lists of 
words to a group of 25 listeners at gradually 
increasing volume levels, and noting which 
words were heard by given percentages of 
the listeners at each level. 
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....6F6 SUBSTITUTE 

I have a tube substitute for a type 6F6 
power amplifier tube used in A. C. sets. 
The substitute is a 6AD7G, which is a 6F6 
and a triode in the same envelope. The con - 
nections on pins 1 and 6 are omitted. I 
found this to work very well in a push -pull 
stage that employed two 6F6's. 

MILFORD THOMAS, 
Canebrake, W. Va. 

.... HOWARD MODEL 302R 

Complaint : Intermittent reception. The 
trouble was traced to the dual mixer and 
microphone gain control. Low resistance 
end on each control was worn. Replacement 
was not obtainable immediately. By revers- 
ing connections to terminals shown in 
sketch by dotted arrows, operation was ac- 
ceptable to the customer until a new part 
could be obtained and itlstalled in the set. 

RALPH D. WEBSTER, 
Long Beach 4, Calif. 

To IFIfCTOR W. 376 647 

B.C. 

e : . SPEAKER REPLACEMENT 

When replacing a cone on a speaker it 
is very important to remove all particles 
clinging to the pole piece. When the field 
coil is from 1000 to 2500 ohms, I connect 
it directly to the 110 -volt A. C. line, which 
demagnetizes the particles, while tapping 
the pole piece causes the particles to drop 
out. On lower resistance field coils, a 6.3- 
volt filament transformer may be used. 
This same procedure works on speakers 
with a cone, except that you have to be 
more careful that the cone remains un- 
damaged after the particles have been re- 
moved. I have not yet worked out a system 
to perform this same operation on the 
permanent magnet type of speaker. Some 
other time, perhaps! 

DAN W. DAMROW, 
Chicago 32, Ill. 

.... BIAS CELL REPAIR 

Noise from bias cells may be eliminated 
in some cases by cementing the terminal 
wires solidly to the case at the point where 
they pass through the insulated holder. Be 
sure to use a non -conductive cement for 
this, as otherwise, you will have an addi- 
tional resistance path to ground. 

RALPH D. WEBSTER, 
Long Beach 4, Calif. 

. . TROUBLE -LOCATOR 
A simple wiring trouble -locator can be 

made from a piece of iron and a coil such 
as the primary winding of an R.F. trans- 
former. One end of a coil of antenna wire 
is fastened to the antenna of the receiver. 
The other end is connected to the locator. 
The set is then turned on at full volume 
and detuned. By walking around the room 
with the locator and bringing it near sus- 
pected appliances, shaking the wiring of 
the appliances as you do so ; you can detect 
any trouble by its effect on the set. 

WRAY E. WYCKOFF, 
Ingleside, Nebraska 

.... LATE MODEL BATTERY SETS 

Under this classification is included those 
radios released not later than 1938. With 
the introduction of the 1.4 -volt tubes, the 
use of dry- electrolytic condensers as B sup- 
ply filters in these sets became almost uni- 
versal. As they dry out, the capacity de- 
creases and the resistance increases. An odd 
variety of effects have been noted, which 
cleared up when the filter was shunted with 
a new one. Now we replace the filter first 
in nearly all of these sets. 

THOMAS C. RUMNEY 
Toronto, Ontario 

F ... I2A8 SUBSTITUTION 
Here is a method which I have used on 

different occasions to replace a 12A8 with 
a 12SA7. It may help- someone who is hav- 
ing the same difficulty. 

12A8 socket / 
Grid cap 
No. 1 pin 
No. 6 pin 
No. 8 pin 
No. 4 pin disconnected 

- Numbers 2, 7, 3 and 5 remain the same. 
1 -When making the change R and C on 

the 12A8 diagram must be removed, as the 
12SA7 has no screen (used as oscillator 
plate) . 

2 -If there is a tendency to oscillate at 
the low end, insert R2- valued at 500 -1000 
ohms -in the oscillator plate (12SA7 
screen). 

12SA7 socket 
No. 8 pin 
No. 6 pin 
No. 4 pin 
No. 6 pin 

.... GRIGSBY- GRUNOW TELEDIAL 

I always have trouble with the pilot 
lights in this set. I finally solved the diffi- 
culty by disconnecting the lead of each 
pilot light socket and re- connecting them 
on the inside of the dial drum. Now as the 
drum turns, the pilot light sockets have 
plenty of length in the leads and do not 
short to the drum as before. 

H. ELLIOT, 
New York City 

RADIO -CRAFT for OCTOBER 

3 -Using the 12SA7 suppressor as a 
screen is not satisfactory because of pos- 
sible secondary emission. Oscillation and 
low gain might result in some cases. 

E. J. FIALA, RCAF 
Halifax, ax, Nova Scotia 

.... VICTOR 94T, G -E G -40 

To avoid hiss on full volume setting on 
weak stations; replace the original .0025 
mfd screen by -pass condenser with .05 mfd. 
Many of these sets did not have the No. 
1 or shell contact of the 6A8 socket ground- 
ed to the chassis. This is all right when us- 
ing the 6Á8G, but if the metal or GT tube 
with metal ring is substituted, oscillation 
will occur. Better ground it. 

THOMAS A. RUMNEY 
Toronto, Ontario 

1945 

OPPORTUNITY AO-LETS 
Advertisements in this section cost 20 cents a word 
for each insertion. Name. address and initials must 
he included at the above rate. Cash should accom- 
pany all classified advertisements unless placed by 
an accredited advertising agency. No advertisement 
for less than ten words accepted. Ten percent dis- 
count six issues, twenty percent for twelve issues. 
Objectionable or unsieaIia,, advertisements not ac- 
cepted. Advertisements for November, 1945. issue trust 
reach us not later than September 20. 1945. 
Room-Craft 25 C/. R'way Nrw York 7.N. Y. 

CORRESPONDENCE COURSES AND SELF- INSTRUC,- 
tion books, slightly used. Sold. Rented. Exchanged. All 
subjects. Satisfaction guaranteed. Cash paid for used 
courses. Complete information and 92 -page Illustrated bar- 
gain catalog Free. Write-NELSON COMPANY, Dept. 
2 -39, Chicago 4. 

MUIIFITESTER FOR SALE. BRAND NEW $18.75. Wi- 
der Today. Omaha Radio Products Co.. 300 Brandeis 
Theatre Bldg., Omaha, Nebr. 

MAGAZINES (BACK DATED) -FOREIGN, DOMESTIC, 
arts. Books, booklets, subscriptions, pin -ups, etc. Cata- 
log 10e (refunded). Cicerone's. 863 First Ave., New 
York 17. N. Y. 

UNIVERSAL RADIO TOOLS -DANDY 16 PIECE SET: 
Midget Pliers, Diagonal Cutters, Four Midget End 
Wretches, Needlenose Pliers. Screw I- Iolder, Six Punches 
and Chisel, Round File, Midget Crescent Wrench. $14.85. 
Remit with order. Immediate Shipment Overnight by Air 
to Anywhere, U.S.A. Universal Tool Company, 1527 
Grand RC, Kansas City. Mo. 

LEARN RADIO EASIER -FASTER! THE MYSTERY 
of Radio (How it Works)" illustrates. explains radio 
principles, wiring circuits, connections. etc., in easy -to- 
understand ternis. Only 60c. Details free. Scientific Radio 
Service. Box 1285. Sioux City 7. Iowa. 

EMBOSSED AND PLAIN BUSINESS CARDS. SPADA, 
10 Lexington, Wethersfield 9. Conn. 

AMATEUR RADIO LICENSES. COMPLETE CODE 
and theory preparation for passing amateur radio ex- 
aminations. Home study and resident courses. American 
Radio Institute, 101 West 63rd Street. New York City. 
See our ad page 70. 

AVAILABLE AT ONCE -RECEIVERS. TRANSMIT - 
ters, Test Equipment of all types. U.S. Government sur- 
plus at Bargain Prices. Write for full details. Radio 
Kits, 120 Cedar St.. N. Y. C. 

RADIO TUBES, PARTS. CONDENSERS. FREE BAß- 
gain lists. Potter, 1314 McGee. Kansas City. Mo. 

FOR SALE -COMBINATION TRIPLETT OSCILLATOR 
Model 1151. VOM Model 1125: 69 radio tubes: 46 adapt- 
ers; Price $135. Leroy Barber. 1014 Woodlawn, Ann Arbor, 
Midi. 

BUILD YOUR OWN RADIO SET. OUR SIMPLE 
instructions require no previous experience. Complete kit 
with tubes $10.75. Details. National Radio Distributors, 
140 West 42nd Street, New York 18. N. Y. 

TRAIN FOR 
A GOOD PAYING JOB IN 

ELECTRICITY 
WITH A REAL PEACE-TIME FUTURE ! 

Practical training on real electrical equipment. 
"kearn -by- Doing" at Coyne - 12 weeks' shop training. No previous experience or advanced 
education needed. Prepare for a good job in vital 
work -protect your future. EXTRA INDUSTRIAL - 
ELECTRONICS and ELECTRIC REFRIGERA- 
TION TRAINING - NO EXTRA CHARGE! 

Part-Time Emplóyment Plan" and Job After 
Graduation Service" offered. Send coupon now for 
my Big Free Book. We are equipped to train those 
who qualify under G. I. Bill. We also have 
facilities for men with physical disabilities 
whether due to war or other causes. 
H. C. LEWIS, Pres COYNE ELECTRICAL SCHOOL 
500 S. Paulina St. Dep . 75.78. Chicago 12, Illinois 

"'"'MAIL THIS COUPON TODAY""" 
H. C. LEWIS, Pres. , Coyne Electrical School 
500 S. Paulina St., Dept. 75-78, Chicago 12, Ill. 

Send Big Free Book and details. D Send G. I. 
Bulletin D Send Physical Disability Details 

Name 

Street 

City State 
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COLOR CODE and 
OHMS LAW CALCULATOR 

Burstein -Applebee of Kansas City 

offers you this great convenience 

FREE. Easy to work. Solves many 

problems in a jiffy. FREE to radio 

men, electronic engineers and others 

in the business. Attach coupon to 

your letterhead. 

MAIL COUPON NOW 

BURSTEIN- APPLEBEE CO. 

1012 McGEE, KANSAS CITY 6, MO. 

Send me FREE Color Code and Ohms Law Cal. 

culator along with latest catalog. 

lam 

NAME 

STATE CONNECTION IN INDUSTRY 

ADDRESS 

TOWN. STATE 

Radionic's Catalog No. 26 
lists hard -to -get radio parts) Helps 
you fill your radio and electronic 
needs. All parts are available for 
immediate shipment All are highest 
quality. All are exceptional values. 

SEND TODAY FOR YOUR 
FREE COPY TO Dept. 10E 

They're still giving 
Areyou? 

Give to your community, 

WAR FUNI ® i 

Columbia University will establish a 
"College of the Air" with an FM station. 

66 

Communications 
CRYSTALS AND THE INTERFLEX 

Dear Editor: 
I read with interest the article "Yester- 

day's Circuits" by J. W. Straede, which ap- 
peared in the July issue of Radio -Craft. I 
agree with him on .many points and would 
like to see more of his articles in the fu- 
ture. Many good ideas are being forgotten 
(more or less temporarily, I hope). How- 
ever, he goes a bit too far in claiming that 
most modern receivers have a little Inter- 
flex. Obviously he has never tried this 
little sleeper. The results are striking not 
only in volume, but also in sensitivity. I 
believe this is due to the direct coupling 
used. A crystal detector coupled to an am- 
plifier by means of the ordinary audio 
transformer does not give such results. 

The explanation lies, I believe, in the 
fact that the crystal works into a high im- 
pedance -the grid of the tube -and so de- 
livers the greatest possible voltage. A solu- 
tion for the circuit's inherent damping might 
be tapping the crystal down on the antenna 
inductance, to load it less. This might im- 
prove the Q of the coil so much that there 
would be very little overall loss due to re- 
duction in coupling. 

My experience with the Interflex dates 
back many years, but I think it has great 
possibilities as the first modulator for UHF 
supers. Perhaps I'll find out enough about 
this to write an article for you, though I 
would rather read about it in Radio -Craft. 
At present I am too busy to play with it. 

Why don't you scrape together all the 
data you have on the subject and have your 
staff write it up ? Include the regenerative 
types and, if possible, the theory. I might 

CIRCUIT 
be wrong about why it works as it does. 
If so, I want to know it. 

If you haven't much dope on it, perhaps 
you could . experiment enough to answer 
such questions as these: Why does it make 
so much difference what spot you pick for 
the ordinary use of crystals, and so little 
when used in the Interflex? When bias is 
fed through the crystal, how much actually 
appears on the grid, i.e.: have we a case 
of the "floating" grid here? Does shunt 
feed of bias (through a leak) make any 
appreciable difference? What effect has the 
input capacity of the tube, given a fixed 
mu and Gm? How about the capacity of the 
xtal and holder itself, especially in the 
UHF region? What kind of modulator 
does it make ? Does any regeneration take 
place accidentally? Do you get the carrier 
and sidebands you'd expect at the tube 
grid? How does it detect FM? (It might, 
either in a modified discriminator, or by 
detuning). 

I've been unable to find any zincite -born- 
ite detectors, or anything other than galena 
and silicon. For the ultra- shorts, sulphat- 
ing the tip or the wire itself might be 
simple and easy. I intend to try this, and 
seal the element into á short length of glass 
tubing for permanence. Perhaps a carbon 
or silver contact plate would work well. 
By the way, what was that special crystal 
your EI Co. used to sell, synthetic FeSO4. 

With a citizen's band coming up, I think 
there will be room for the Interflex once 
more. 

J. K. BACH, 
Lawrenceville, N. J. 

RADIO ALARM WITH SIMPLE GAS TUBES 

Dear Editor: 
In reference to the editorial entitled "The 

Radio Alarm," which appeared in the Aug- 
ust, 1945, issue of Radio -Craft, I want to 
call your attention to the 0A4 -G gas triode 
tube, which is described on page 45 of the 
RCA Tube Manual. One hundred to two 
hundred microamperes is required to trip 
the relay. This is too much, but no doubt 
refinements are on the way. 

Henney, in his Principles of Radio de- 
scribes the tube and mentions that it has 

been used to turn on a set from a distant 
station. He states : "The implications of the 
use of such a service in case of national 
emergency are obvious." 

I have been reading your magazines since 
I learned to read with any degree of skill. 
Before that I gloated over the pictures. No 
fooling, I distinctly remember pictures of 
loose couplers and spark gaps of Man- 
hattan Co., when I was 11 years old. 

W. A. Gorr, 
Milwaukee, Wisconsin 

MORE ON THE DIRECT- COUPLED' AMPLIFIER 

Dear Editor: 
The letter from Mr. Frank Gue, pub- 

lished in the "Communications" department 
of your July issue, gave me the idea that 
you might perhaps be interested in the ex- 
periences I have had with Mr. Shaney's 
10 -watt Direct -Coupled Amplifier. I built 
up one of these units about a year ago, for 
the purpose of playing records and find 
that it works very nicely. 

Not wishing to be bothered with a push - 
pull input I added a 6SC7 as a phase in- 
verter, as per the information in Mr. 
Shaney's Amplifier Manual. There is an 
error in the diagram of this single -ended 
input and it won't work properly if hooked 
up with the resistor values shown. The 
50,000 -ohm resistor from the grid of the 
second section of the 6SC7 to ground 
should be replaced with one of 16,000 ohms. 
This value was obtained experimentally 
with the aid of the oscilloscope and gives 

a perfectly- balanced input signal to the 
grids of the 6J7's. 

Due to the high gain of the amplifier 
with the extra input stage added, it was 
necessary to use 2 -meg attenuating resistors 
between the high side of the volume con- 
trol potentiometers and the coupling con- 
densers from the 6SC7 plates. These are 
arranged so they can be shorted out by a 
D.P.S.T. switch if the full gain of the 
amplifier is needed for a low -level micro- 
phone. An additional attenuator circuit was 
also incorporated in the input to the 6SC7 
so that the volume control on the record 
player could be operated about mid -scale 
for improved quality. 

What Mr. Gue says about the 100,000 - 
ohm plate resistors for the 6J7's is correct. 
However, his suggested solution would be 
going at it in the hard way. A simpler 
solution is to use an adjustable bias on 

(Continued on following page) 
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the 6J7's. 'This, in my case, consists of a 
200 -ohm wire -wound potentiometer with 
the two ends connected to the cathodes of 
the 6J7's and the variable contact grounded 
through a 650 -ohm fixed resistance. With 
this circuit, the bias on the 6L6's can be 
balanced perfectly. The 100,000 -ohm re- 
sistors should be selected to be as closely 
matched as possible with an ohmmeter and 
then the bias adjustment will take care of 
any further discrepancies. By connecting 
a voltmeter across either the two cathodes 
or the plates of the 6J7's, the bias adjuster 
can be rotated until no voltage difference 
is noted. This adjustment, by the way, does 
away with the last vestige of hum. 

ALVIN L. CAMPBELL, 
Innisfail, Alberta. 

NOT THE ENCYCLOPEDIA 
Dear Editor: 

Having become quite an enthusiastic 
reader of your publication during the past 
three years (in spite of its scarcity), I am 
prompted to make several comments. 

First, in glancing through the readers' 
criticisms, it is obvious that the one -tube 
experimenter wants less technical news 
while the technically- minded want less one - 
tube experiments. Each wants a magazine 
of special interest to himself -a "custom 
copy" -for only a quarter. I feel that the 
amount and variety of information is so 
extensive that any one interested in radio, 
generally, should receive more than their 
money's worth. Radio -Craft can be com- 
pared with such a work as the Encyclopedia 
Britannica, in that it does not require the 
reading of every item to prove its worth. 

May I offer a suggestion that articles 
be followed by references as to where fur- 
ther information can be obtained on the 
subject -where practical. I call your atten- 
tion to an article published in the April, 
1945, issue entitled "Radar, Bats and 
Supersonics" by Dr. Robert Galambos. 
What books are available on the subject? 

SGT. N. K. SMITH, R.C.A.F., 
Toronto, Ontario, Canada. 

(Can some reader help out on this? 
Editor) 

BRICKBATS AND BOUQUETS 
Dear Editor: 

I have the following bouquets and brick- 
bats for your magazine. 

I find the Question Box, Radio Elec- 
tronic Circuits, and Try This One ! depart- 
ments very interesting. I feel, however, that 
you publish too many audio amplifier cir- 
cuits in this department. Very satisfactory 
amplifiers can be designed by the experi- 
menter from.-readily available information 
(tube manuals, books, etc.). 

I am interested in the Flewelling Radio 
circuit on page 582 of the June, 1945, issue. 
I plan to construct this as soon as I can get 
the 1D8 -6T tube. 

JOSEPH E. STEMBEL, 
Kentland, Indiana 

BACK TO EARTH AGAIN? 
Dear Editor: 

Regarding the letter "More Simple 
Servicing" by William J. Morgan, which 
appeared on page 605 of the June issue, 
it expresses my sentiments exactly. 

YOU ARE GETTING TOO DARNED 
TECHNICAL. 

Let's get down to 
folks can understand 

RADIO -CRAFT 

earth, so us common 
you. 

C. L. ROBESON, 
Tampa, Florida 

for OCTOBER 

The New Model 450 

TUBE TESTER 

EXTRA SERVICE -The Model 450 may be used as an 
extremely sensitive Condenser Leakage Checker. A relaxa- 
tion type oscillator incorporated in this model will detect 
leakages even when the frequency is one per minute. 

SPEEDY OPERATION -assured by newly de- 
signed rotary selector switch which replaces 
the usual snap, toggle, or lever action 

switches. 

Specifications: 
* Tests all tubes up to 117 Volts including 4, 5, 

6 7, 71, Octals, Loctals, Bantam Junior, Peanut, 
Tèlevision, Magic Eye, Hearing Aid, Thyratrons, 
Single Ended, Floating Filament, Mercury Vapor 
Rectifiers, etc. Also Pilot Lights. 

* Tests by the well -established emission method 
for tube quality, directly read on the scale 
of the meter. 

* Tests shorts and leakages up to 3 Megohms in 
all tubes. 

* Tests leakages and shorts of any one element 
AGAINST all elements in all Tubes. 

* Tests BOTH plates in rectifiers. 
* Tests individual sections such as diodes, triodes, 

pentodes, etc., in multi -purpose tubes. 
* New type line voltage adjuster. 
* NOISE TEST: Tip jacks on front panel for plug- 

ging in either phones or external amplifier will 
detect microphonic tubes or noise due to faulty 
elements and loose internal connections. 

* Features an attractive etched panel. 
* Uses a 41/2" square rugged meter. 
* Works on 90 to 125 Volts 60 Cycles A.C. 

The Model 450 comes housed in a portable leatherette cov- 
ered cabinet complete with all operating instructions. Size 
13" x 12" x 6 ". Net weight 8 pounds. Our Net Price 
Order through your nearest jobber. If your jobber does not handle our line please 
write for a list of jobbers in your state who do distribute our instruments. 

9sß 
SUPERIOR INSTRUMENTS CO. Dept. R.C. 227 Fulton St., New York 7, N. Y. 

FREE WANT -AD SERVICE 
CIVILIAN RADIO JOBS WANTED 

By Former Soldiers, Sailors, Marines 

Radio -Craft offers its help -wanted columns free for the use of honorably dis- 
charged men in the armed services. State the type of position you seek, pre- 
ferred locality, your experience, education, and other details. Confine ad to 50 
words, or less. Supply name and address. Army veterans send section number 
or photostat of discharge paper. Navy men send photostat of discharge paper. 
Address RADIO -CRAFT, Classified Ad., Dept. 25, West Broadway, New York 7, 
N. Y. Your ad will contain a box number and replies will be forwarded to you. 

AVAILABLE 
RADIO PRODUCTION MAN. exp. in 10.000 watt, 
N. Y. Ind.; seeks position in advertising agency 
or station, also newsroom, continuity background. 
Bernard Harverod, 507 Hegeman Ave.. Brooklyn 
7, N. Y. 

RADIO -YOUNG MAN, college graduate; wishes 
to break into radio announcing; have had some 
experience; will accept any offer. Address: N. S., 
82 Lee Avenue, Brooklyn, N. Y. Phone Ev 7 -2899. 

RADIO PARTS salesman with retail and indus- 
trial experience, with large N. Y. radio parts 
concern. A Sternman. 1644 E. 2nd Street. Brooklyn 
30, N. Y. DE 9 -3933. 

RADIO OR TELEVISION. 25; 32 mos. overseas 
doipg radio repair; willing and able; job with 
future. Milton Witlen. 3908 Lyme Avenue. Brook- 
lyn 24. 

OPENING of the first direct radiotele- 
graph circuit between the United States 

and Bulgaria was announced last month by 
officials of RCA Communications, Inc. The 
new New York -Sofia circuit will handle 
traffic at the new European rate of 20 cents 
per word, 13 cents less than pre -war rates. 

, I 9 4 5 

BRITISH television will get under way 
+ -'next January, stated representatives of 
English television interests last month. An 
all- inclusive three -year plan proposes seven 
transmission centers ih the country. There 
are already 15,000 television receivers in 
England, all of them in the London area. 
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ROEHR 

DISTRIBUTING 

COMPANY 
St. Louis' Radio 

Mail Order House 
TUBES 

CONDENSERS 
RESISTORS 

SPEAKERS 
MIKES 

Distributors for 

BELL SOUND EQUIPMENT 
and 

TEMPLE RADIOS 

Write for our list 
of tubes. 

2720 -28 Locust St. 
ST. LOUIS 3. MO. 

GENERAL ELECTRIC 

TYPE 211 TUBES 
Brand New 

IN ORIGINAL CARTONS 
REGULAR PRICE $10.00 

YOUR COST $3.95 

ALSO ALL TYPES OF RADIO 
AND ELECTRONIC EQUIPMENT 

McGEE RADIO & ELEC. CO. 
Dept. -C 1330 Broadway 

DENVER. COLORADO 

Scientifically 
Built 

Heavy bar mag. 
neta greatly in- 
crease their em- 
clency. 

C. F. CANNON COMPANY 
SPRINGWATER, N. Y. 

# 2adQt #Qa4aattQt1 

CANNON -BALL 
Phones have kept in the 
lead for over twenty 
years through real per- 
formance. Write for 
Folder R -10, illustrat- 
ing complete line of 
rugged, unusually sen- 
sitive, dependable Can- 
non -Ball Headsets. 

* BUY VICTORY BONDS * 
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9.680 
9.080 

XEQQ 
V LC2 

9.685 TGWA 

9.690 GRX 

9.700 KCBR 

9.700 WRUS 

9.700 KNBI 

9.705 - 
9.720 P R L7 

9.730 XGOA 

9.735 CSW7 
9.735 CXA15 
9.750 WLWRI 

9.750 KCBF 

9.750 WNRA 

9.785 OTC 

9.810 - 
9.825 GRH 

9.855 I( W I X 

9.855 WNRA 

9.897 WBOS 

9.897 KROJ 

9.915 GRU 

MEXICO CITY, MEXICO; evenings. 
SHEPYARTON, AUSTRALIA: North- 

am Asiatic beam. 3:30 to 4:30 am; 
British beam, 12 :15 to 12:45 pin. 

GUATEMALA CITY. GUATEMALA: 
Sundays at 7 :55 pm. 

LONDON, ENGLAND; Australia 
bourn, 1 to 5 am. 

LOS ANGELES, CALIFORNIA; Ori- 
ental beam, 5 to 11:4;, am. 

BOSTON, MASSACHUSETTS: Cen- 
tral America beam, 7:30 pm to 2 am. 

SAN FRANCISCO. CALIFuRNIA; 
East Indies beam. 3 tu 4 :95 am. 

FORT DE FRANCE, MARTINQUE: 
heard at 6:30 pm. 

RIO DE. JANEIRO, BRAZIL; 4:10 
to 9:50 pm. 

CHUNGKING. CHINA; 1:30 to 2:40 
ant; 6:30 to 10 urn. 

LISBON, PORTGUAL: 9 to 10 pm. 
MON I EVIDEO. URUGUAY. 
CINCINNATI, OHIO: North African 

beam 6:15 to 7:1.5 pm. 
LOS ANGELES. CALIFORNIA; South 

America beam, midnight to 2 am; 
Oriental beam, 5 am to 1 pm; 
Philippine beam, 3 tu 4 :45 am. 

NEW YORK CITY; European beam, 6 
to 8 uni. 

LEOPOLDVILLE, BELGIAN CONGO; 
relays BBC at 9:30 pm to 12 :45 am. 

VIENNA, AUSTRIA; heard at t pm. 
LONDON, ENGLAND; North Amer- 

ica, 5 :10 pm to 12 :45 um. 
SAN FRANCISCO. CALIFORNIA; 

New Zealand beam. 3 :30 to 4:45 
un; Australian beam, 5 to 6 :45 am. 

NEW YORK CITY; European beam, 
4:15 to 7:15 pm. 

BOSTON, MASSACHUSETTS; Euro- 
pean beam. 5 :45 to 9 nn. 

LOS ANGELES, CALIFORNIA: Alas- 
ka beam, midnight to 2:43 am. 

LONDON, ENGLAND: African beam, 
1 :30 to 4 :30 pm ; 4 :45 to 5 :45 rim; 
Mediterranean bean, 4 :95 to 5 :95 
pm; North African beam. 1 :30 to 
4:30 Dm; India beam, 12:15 to 1:1.5 
pia. 

9.930 SVM ATHENS, GREECE; heard 2 to 7 pm. 
9.958 HCJB QUITO, ECUADOR: Afternoons and 

evenings. 
10.000 WWV WASHINGTON. D. C.: U. S. Bureau 

of Standards; frequency, time and 
musical pitch ; broadcasts continu- 
ously day and night. 

10.050 SUV CAIRO, EGYPT. 
10.130 HH3W PORT -AU- PRINCE. HAITI: 1 to 5 

pm; 7 to ,1:30 pur. 
10.220 PSH RIO DE JANEIRO. BRAZIL; eve- 

nings. 
10.338 HE04 BERN, SWITZERLAND: North 

America beam, 3 :45 to 9:14 pm ex- 
cept Saturdays; South America beam, 
7 :30 to 9 pm. 

10.350 LQA5 BUENOS AIRES, ARGENTINA; 7:15 
to 7 :35 pun. 

10.400 YPSA SAN SALVADOR. EL SALVADOR; 
heard evenings. 

10.780 SDB2 STOCKHOLM, SWEDEN: about 11 
tun or noon. 

10.840 KWV SAN FRANCISCO, CALIFORNIA; 
Hawaiian beato, 3 to 9 am; 11:30 
am to 3 pm. 

11.040 CSW6 LISBON, PORTUGAL: Brazilian 
beam, 6:45 to 8:45 Pm. 

11.090 - PONTA DEL GADA, AZORES; 
heard ut 2:45 pm. 

11.115 MCH LUXEMBOURG; heard with Army 
]lour for Now York. 

11.145 WCBN NEW YORK CITY; European beam. 
3 to 7:15 pm. 

11.145 WOOW NEW YORK CITY; European beam, 
7:30 to 9 pm. 

11.405 DAKAR, FRENCH WEST AFRICA; 
2:45 to 4:55 pm. 

11.816 COK HAVANA, CUBA; noon to midnight. 
11.845 BELGIAN NATIONAL RADIO: eve- 

nings about 8:30. 

11.680 CMCY HAVANA, CUBA: Afternoons and 
evenings. 

11.680 GRG LONDON. ENGLAND; Far East 
beam, 10 to 11 :15 am; Middle East, 
1 to 3:15 pm. 

11.690 XGRS SHANGHAI, CHINA: 11:15 am to 
12:30 pm. 

11.696 HPSA PANAMA CITY. PANAMA; 8 am to 
midnight. 

11.700 GVW LONamtDOoN. 
5 

ENGpm. LAND; Africa, 11:30 

11.700 PRLS RIO DE JANEIRO, BRAZIL. 
11.705 SBP STOCKHOLM. SWEDEN. 
11.705 MONTEVIDEO. URUGUAY; heard 

at 8 pm. 

11.705 CBFY VERCHERES, CANADA: 11 am to 
noon. 

11.710 WLWS2 CINCINNATI. OHIO: South America 
beam, 6 to 8:15 pm; 8:30 to 10:30 
pm. 

11.710 WLWK CINCINNATI, 
o 0a;h America 

em, 6:5 to 815 
South 

beam, 8 :30 am to 5 :30 pm. 

11.710 VLG3 MELBOURNE, AUSTRALIA: North 
America beam. 11 to 11:45 am 
9:95 to 10:95 pm: Tahiti beam, 
2 to 2:40 am British beam. 2:55 
to 3:25 am; Northern Asiatic beam. 
3:30 to 3:55 am. 

MARQUIS, MOZAMBIQUE. 
RIO DE JANEIRO, BRAZIL; 9:35 to 

10:15 pm ; off Sundays. 
WINNIPEG. CANADA. 
TOKYO, JAPAN; heard at 2 pen. 

11.718 CR7BH 
11.720 P R L8 

11.720 CKRX 
11.725 JVW3 

Allied Radio Corporation 
Amperite Company 
Audel & Co., Theo, 
Best Vibrator Company 
Buck Manufacturing Co. 
Buffalo Radio Co. 
Burgess Battery Co. 
Burstein -Applebee Co. 
Cannon Co., C. F. 
Capitol Radio Engin. Institute 
Contralab 
Concord Radio Corporation 
Cox Wholesale Radio Supplies 
Coyne Electrical School 
DeForest's Training, Inc. 
Echophone Radio Co. 

55, 63, 

54 
58 
72 
59 
57 
59 
45 
66 
68 
56 
33 
48 
47 
65 
7 
5 

Electronic Service and Supply Co. 58 
Electronic Winding Co. 39 
Galvin Manufacturing Co. Back Cover 
General Cement Mfg. Co. 57 
General Electric Co. 55 
Good -All Manufacturing Co. ....59, 60 
Ilallicrafters Co., The 37 
Henry Radio Shops .53 
International Detrola Corp. 38 
International Resistance Company 

Inside Back Cover 
Kelnor Manufacturing Company 64 
Lake Radio Sales Co. 64 
Lancaster, Allwine & Rommel 
Lejay Manufacturing Co. 
McElroy, T. R. 
McGee Radio & Electric Co. ....60, 68 
McGraw -Hill Book Company 69 

69 
47 
55 

McMurdo Silver Co. 47 
Mallory and Co., Inc 36 
Murray Hill Book Co 40, 41 
National Radio Institute 1 
National Radio Distributors 69 
National Schools 9 
National Union Radio Corp. 35 
Nelson Company 62 
Ohmite Mfg. Co, 50 
Onan & Sons, D. W. 57 
Opportunity Adlets 65 

RADIO SCHOOL DIRECTORY 
Page 70 

American Radio Institute 
Candler System 
Capitol Radio Engineering Institute 
Commercial Radio Institute 
Lincoln, Engineering School 
Melville Radio Institute 
RCA Institutes 
Tri -State College 
YMCA Schools 

Radelma Co. 55 
Radiart Corporation 2 
Radio Corporation of America 10 
Radio Kits 57 
Radio & Television Supply Co. 55 
Radio Wire Television 32 
Radionic Equipment Co. 66 
Radolek Company 61 
Raytheon Manufacturing Co. 71 
Roberts Associates ...55 
Roehr Distributing Co. 63, 68 
Scenic Radio & Elec. Co. 55 
Solar Capacitor Sales Corp. 

Inside Front Cover 
Sperry Gyroscope Co. 29 
Sprague Products Co. 6, 31 
Sprayberry Academy of Radio .... 3 
Superior Instruments Co. 67 
Supreme Publications ... ...49, 51 
Thordarson Electric Mfg. Division 53 
Triplett Electrical Instrument Co. 8 
University Laboratories 61 
Weston Electrical Instrument Co.. ' 43 
Wholesale Radio Laboratories 52 
Wiley and Sons, Inc., John 60 
X. L. Radio Laboratories 69 

RADIO -CRAFT for OCTOBER, I945 

www.americanradiohistory.com

www.americanradiohistory.com


11.730 KGEI SAN FRANCISCO. CALIFORNIA; 
Oriental beam. 1:20 to 4:45 am; 
Southwest Pacific, noon to 1:15 pm. 

11.730 WRUL BOSTON. MASSACHUSETTS; Mex- 
ican beam, 8:30 to 9:15 am; 7:30 
plu to 2 am; North Africa beam, 6 
to 8:15 am. 

11.730 WRUW BOSTON, MASSACHUSETTS; Euro- 
pean beam. 3 to 6 pm; Caribbean 
beam, 6:15 to 7:15 pm. 

11.730 GVV LONDON, ENGLAND: Far East 
beam, 1 to 5:45 am. 

11.730 CHOL MONTREAL, .CANADA; European 
beam 4:15 to 7 Dm. 

11.740 KROJ LOS ANGELES,CALIFORNIA;South- 
west Pacific beam. 3 to 4:45 am; 
Alaska beam, noon to 1:45 pm. 

11.740 COCY HAVANA, CUBA; afternoons. 
' 11.750 GSD LONDON. ENGLAND: South Amer- 

ica, 5 to 10:15 pm; Africa, 1 to 
4 am; 11:30 am to 5 pm; South 
4 am; 11:30 am to 5 pm; Mediter- 
ranean beam, 3 to 4 am; 5 am to 5 
pm; North African beam, 3 to 4 am; 
5 am to 4:30 pm. 

11.770 KCBA SAN FRANCISCO. CALIFORNIA; 
South America beam, midnight to 
2 am; 5 to 11:45 pm; Philippine 
beam, 3 to 4:45 am. 

11.770 VLA4 MELBOURNE, AUSTRALIA; 
11.775 -- GENEVA. SWITZERLAND; 4 to 4:30 

pm; 4:45 to 6 pm. 
11.780 GVU LONDON, ENGLAND: Indian beam, 

midnight to 2:15 am: Australian 
beam, midnight to 2:15 am; Euro- 
pean beam; 6 to 8:45 am: 11:15 am 
to 2:15 pm; African beam, 6:30 
to 7:45 am; 8:15 to 8:45 am; 11:30 
am to noon; 12:30 to 2 pm. 

11.780 HP5G PANAMA CITY. PANAMA; eve- 
nings: sometimes afternoons. 

11.785 FZI BRAZZAVILLE. FRENCH WEST 
AFRICA; about 3 pm. 

11.785 - BELGIAN NATIONAL RADIO; heard 
at 6:30 to 7 pm; 9 to 9:15 pm. 

11.790 WRUS BOSTON. MASSACHUSETTS; Euro- 
pean beam, 6 am to 7:15 pm. 

11.790 KGEX SAN FRANCISCO, CALIFORNIA; 
Philippine beam. 3 to 5:45 ans. 

11.800 - MOSCOW, U.S.S.R.: heard at 7:25 

11.800 GWH LONDON. ENGLAND; African beam, 
2:45 to 3 am; 8 to 8:15 am; 
Canary Island beam. 2:30 to 2:45 
am; European beam, 2 to 3 am; 
6 to 8:45 am; 11:15 am to 1 pm; 

11.800 JZJ TOKYO, JAPAN; heard at 1:45 pm. 
11.810 WLWLI CINCINNATI, OHIO; European 

beam, 6 to 7:45 am; South Amer- 
ican beam, 3 to 9 pm. 

11.820 GSN LONDON, ENGLAND; New Zealand 
beam, 1 to 2 am: African beam, 
2 to 5 pm. 

11.826 WCRC NEW YORK CITY; European beam, 
6 to 11:30 am. 

QUICK- SOLDERING "GUN" 

A 
SOLDERING iron that heats in sec- 
onds -and which draws no current un- 

til the operator is ready to put it into use - 
is what the manufacturers of the illustrated 
soldering tool claim their device to be. 

The pistol grip conceals a step -down 
transformer which drops the line voltage to 
approximately one -half volt. Heavy current 
at this voltage passes through the hairpin- 
shaped loop, heating the tip to the solder - 
melting point in considerably less than half 
a minute. A trigger -like switch in the 
handle turns primary current on and off. 
When released, it remains in the "off" 
position. 

The tip is a piece of heavy copper wire, 
the ends bent to fit in two small holes in 
the "pistol." Two nuts are screwed up to 
make the perfect contact necessary at the 
low voltage. The tip has a special advan- 
tage in that it can be bent or shaped to get 
into odd corners and the usual run of "diffi- 
cult places" in a radio receiver. Tips burn 
out rather rapidly, but of course are very 

11.830 WCRC 

11.840 GWQ 
11.840 VLG4 

11.841) VLC7 

11.847 WGEA 

11.847 XMHA 
11.850 CEI185 

11.855 - 
11.860 GSE 

11.870 WNBI 

11.870 KWID 

11.870 WOOW 

11.880 LRR 

11.885 - 
11.890 KWIX 
11.893 WRCA 

11.897 JVU3 
11.893 WNBI 

11.900 XGOY 

11.900 CXAIO 

11.930 GVX 

11.940 - 
11.950 - 
11.955 GVY 

11.970 FZI 

11.995 CSW 

NEW YORK CITY; Brazilian beam, 
11:45 am to 12:45 pm; European 
beam. 1 to 5:30 pm; South Amer- 
ican beam 6 pm to midnight. 

LONDON. ENGLAND. 
MELBOURNE, AUSTRALIA; North 

American beam, 1:10 to 1:45 am; 
11 to 11:45 am; New Caledonia 
beans, 4:10 to 5 ans; Southwest 
Pacific beans. 5:30 to 6:15 am; 
Asiatic beans. 6:15 to 7:45 am. 

SHEPPARTON, AUSTRALIA; Tahiti 
beam, 2 to 2:40 ans. 

SCHENECTADY, NEW YORK; Euro- 
pean beam. 6 am to 4:45 pm; 
Brazilian beam, 5 to 11:30 pm. 

SHANGHAI. CHINA: 9 to 10 am. 
SANTIAGO, CHILE; heard at 1:30 

SINGAPORE. STRAITS SETTLE- 
MENT; heard at 7:30 am. 

LONDON, ENGLAND; Near and 
Middle East beans. 12:45 to 6 am; 
2:30 to 3 pm: Africa beam, 4:30 
to 5 pm; European beam, 12:30 to 
2:45 am; 6 to 9 am; 11:15 am to 
12:30 pm; 1 to 5 pm. 

NEW YORK CITY; South American 
beam, 7:30 pm to midnight. 

SAN FRANCISCO. CALIFORNIA: 
Oriental beam. 12:15 to 1 am. 

NEW YORK CITY; European beam. 
4:15 to 6 am; 6:15 am to 7:15 pm. 

ROSARIO, ARGENTINA; heard at 
8:30 pm. 

MOSCOW. U.S.S.R.; 6:45 to 7:25 pm. 
SAN FRANCISCO. CALIFORNIA: 

Hawaiian beans, 6:45 to 11:45 pro, 
NEW YORK CITY; Brazilian beam. 

6:45 to 7:15 ain. 
TOKYO. JAPAN; 6:15 to 8:15 pm. 
NEW YORK CITY; European beam. 

3:15 to 5:45 pm. 
CHUNGKING, CHINA; Allied Forces 

in the Far East. 8 to 9 pm; Asia. 
Australia, New Zealand beam, 6 to 
6:30 am; East Russia beam, 6:30 
to 7 am.; Japan beam, 7 to 7:30 am. 

MONTEVIDEO. URUGUAY; heard 
at 8:15 pm. 

LONDON, ENGLAND; North Amer- 
ica beam, 6 to 8 am; 3:30 to. 5 
pm; 5:15 to 10 pm: India beam, 
11:30 am to 1:15 pm. 

MOSCOW, U.S.S.R.: 8:10 to 8:50 
pm. 

MEXICO CITY. MEXICO; heard eve- 
nings. 

LONDON, ENGLAND; European 
beans, 6 to 8:30 am; Near East 
beam, 2 to 5 pm. 

BRAZZAVILLE. FRENCH WEST 
AFRICA; noon to 8:50 pm; 1 to 
2:30 am. 

LISBON, PORTUGAL; heard about 
8:30 am. 

Photos Courtesy Weller Manufacturing Co. 

easily and quickly replaced. Tinning is 
automatic with the copper -wire tips. 

The instrument is rated at 100 watts, 60 
'cycles, a rating comparable to that of the 
average iron used in a radio shop. 

This type of iron will be welcomed by the 
serviceman or experimenter whose work 
calls for intermittent use of an iron, and 
who may have to keep the ordinary tool hot 
all day, though there may be periods of an 
hour or more in which it is not used. 
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NOW -A REALLY HIGH -POWERED- 

Radio Engineering 
Library 

NOTE: 
The Library comprises a selection 
of books culled from leading Mc- 
Graw -Hill publications in the ra- 
dio field. 

especially selected by radio specialists of Mc- 
Graw -Hill publications 

to give most complete, dependable coverage of 
facts needed by all whose fields are grounded on 
radio fundamentals 

available at a special price and terms 
THESE books cover circuit phenomena, tube the- 

ory, networks, measurements, and other sub- 
jects -give specialized treatments of all fields of 
practical design and application. They are books 
of recognized position in the literature -books you 
will refer to and be referred to often. If you 
are a practical designer, researcher or engineer 
in any field based on radio, you want these books 
for the help they give in hundreds of problems 
throughout the whole field of radio engineering. 
5 VOLUMES, 3319 PAGES, 2289 ILLUSTRATIONS 
I. Eastman's FUNDAMENTALS OF VACUUM TUBES 
2. Terman's RADIO ENGINEERING 
8. Everltt's COMMUNICATION ENGINEERING 
4. Hund's HIGH FREQUENCY MEASUREMENTS 
5. Henney's RADIO ENGINEERING HANDBOOK 
10 days' examination. Easy terms. Special price under this offer less than books bought separately. Add these 
standard works to your library now; pay small monthly 
installments, while you use the books. 

10 DAYS' FREE EXAMINATION -SEND COUPON 

McGraw -Hill Book Co., 320 W. 42nd St. New York 18 
Send me Radio Engineering Library, 5 vole., for 10 

days' examination on approval. In 10 days I will send 
$3.00, plus few cents postage, and 53.00 monthly till $24.00 is paid, or return books postpaid. (We pay post. 
age on orders accompanied by remittance of tint in- 
etallment.) 

Name 

Address 

City and State 

Company 

Position R0.10-45 

Do you need 
BINDING POSTS? 

Th XI. PUSH POST with its Spring 
Action assures Constant Contact and 
Quick connection. 
Manufactured in All Aluminum Type M 
at 12e each. 
Aluminum Body, Bakelite Top Type BI 
at 15e each. 
Types CP or NP, ALL BRASS -STAIN. 
LESS STEEL SPRING & PIN. PROVEN by 240 TIR. SALT SPRAY TEST as NON- 
CORROSIVE at 28c each. 

Manufacturera and Dealers Liberal Discounts 

X. L. RADIO LABORATORIES 
420 West Chicago Ave., Chicago 10, III. 

PATENTS -TRADE MARKS 
Booklet concerning Inventions & Patente 

Form "Evidence of Conception" with in- 
structions for use and "Schedule of 
Government and Attorneys Fees" -Free 
LANCASTER, ALLWINE & ROMMEL 

Registered Patent Attorney' 

436 Bowen Bldg. Washington 5, D. C. 

THE OHMITE HANDY___ 
OHMS LAW CALCULATOR 

The answer to any Ohms Law problem, instantly, 
with just one setting of the rule. is yours ob- 
solutely tree for the asking. Write us on your 
letterhead. We will also enclose our latest flyer 
which is crammed full of those hard -to -get parts. 

National Radio parts lead the field. 
NATIONAL RADIO DISTRIBUTORS 

140 West 42nd Street New York 18. N. Y. 
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RADIO SCHOOL DIRECTORY 
PREPARE NOW FOR POST -WAR RADIO AND ELECTRONICS 

MAKE a place for yourself in a new world of radio and electronics -a world in which 
revolutionary electronic developments will require highly specialised technical 

knowledge. Take a good course now to fit yourself for a good paying job. The training 
you need can be supplied by one of the schools advertised in this publication. 

RADIO 
Train with professionals. Com- 
plete, intensified courses; Re- 
pair & Maintenance, Communi- 
cations. High -speed telegraphy, 
Slip transcription, FCC exams, 
etc. 
High School Students ac- 
cepted for training as Mer- 
chant Marine Radio Officers. 

Gov't sponsorship available to 
veterans. 

"A Radio School managed by radio men." 
45 W. 45th St., Dept. RC, New York 19, N.Y. 

MELVILLE RADIO INSTITUTE 

-RADIO 
RADIO Technician and Radio Communications courses. 
Register now for new classes starting first MONDAY 
of each month. Day and Evening Classes. 

AMERICAN RADIO INSTITUTE 
101 West 63rd St.. New York 23. N. Y. 
APPROVED UNDER GI BILL OF RIGHTS. 

RADIO COURSES 
RADIO OPERATING CODE 
RADIO SERVICING - ELECTRONICS 

REFRIGERATION SERVICING 
Personal Counselling Services for' Veterans 

Write for Latest Trade & Technical Catalog 

Y.M.C.A. TRADE & TECHNICAL SCHOOLS 
4 W. 84th Street New York City 

RADIO -TELEVISION 
ENGINEERING & SERVICING 

Now Training Veterans Under "G.I." Bill 
Prepare now for profitable career! ENTER 
AT ANY TIME. Residence school classes in 
Radio- Electronics Engineering, Broadcast & 
Television Engineering and Servicing. 

Write for FREE Booklet 
Capitol Radio Engineering Institute 

Dept. RC -10, 3224 16th Street, N. W., 
Washington 10. D. C. 

; 

ATOMIC ENERGY AND RADIO 
(Continued from page 11) 

to start off the future atomic engine. The 
reason why we did not have atomic energy 
before was simply because we had no suit- 
able "detonator" to start off atomic "chain 
action." As an example, give a savage a 
block of T.N.T. He can hammer it and 
throw it about ; he can even put a flame 
to it, but nothing happens. Now equip it 
with a fulminate of mercury detonator, and 
the T.N.T. will go off with a roar, moving 
the side of a mountain. But the savage did 
not know how to use the primer -detonator. 
Indeed, he did not know what it was. So 
we, for thousands of years, did not have 
the necessary primer to unlock the vast in- 
herent energy of every substance that 
abounds in nature -whether it is a stone, 
a metal coin, a piece of wood -in fact, any 
material you can imagine -all these sub- 
stances have locked in themselves vast 
amounts of atomic energy. Now for the 
first time man will be able to use that 
energy and rise to new heights. To be sure 
our scientists have only made a start -not 
with common materials, but so far only 
with the precious Uranium. But the cheaper 
materials will follow in due time. 

70 mated 

RCA INSTITUTES, Inc. 
Offer thorough training 

courses in all technical phases of 

Radio and Television 
DAYS -EVENINGS WEEKLY RATES 

VETERANS: RCA Institutes is approved IF G. 1. Bill of Rights 
For Free Catalog Write Dept. RC -45 

RCA INSTITUTES, Inc. 
A Radio Corporation of America Service 

75 VARICK STREET NEW YORK 13. N. Y. 

t_C% Corresponoence Courses in 
i t=vsl! RADIO f IfCTRICAI ENGINEERING 

ELECTRICAL ENGINEERING Ruud grasp 
of wide elec- 

trical field. Prepare yourself. at Low Cost. for secure 
future. Modern. simplified. you can understand qquickly: 
RADIO ENGINEERINGa Ans course in radio, pub 

Bic address, photo -electric' work. Trains you to be super -service man. real vacuum tube 
technician. Servicemen needed badly. Diploma on comple- 
tion. Tuition 525 either course. Deferred payment plan. 

Get copies of school catalogs. student magasines, complete details. SEND NOW! FREE 
LINCOLN ENGINEERING SCHOOL Loa 931 C-Bbo: 

COMMERCIAL RADIO INSTITUTE 
A radio training center for 

twenty -four years. 

RESIDENT COURSES ONLY 
Pre -Induction. Broadcast, Service, Aeronautical, Tele- 
vision and Marine telegraphy classes now forming for 
October 1. Literature upon request. Veteran training. 
Dept- C., 38 West Biddle St., Baltimore 1, Md, 

Bea "key" man. Learn how to send and 
receive messages in code by telegraph 
and radio. Commerce needs thousands 
of men for jobs. Good pay adventure. 
interesting work. Learn at atome quick- 
ly through famous Candler System. 
Write for FREE BOOK. 

CANDLER SYSTEM CO. 
Dept. 3.1., Box 928, Denver 1, Colo., U. S. A. 

VETERANS can complete work , 
here in shortest possible time. 
Special Prep. Dep't. Also RE- 
FRESHER COURSES. Courses also in Civil, 
Electrical, Mechanical, Chemical, Aeronautical 
Engineering ; Business Administration, Account- 
ing, Secretarial Science. Tuition, living costs low. 
62nd year. Cosmopolitan student body. Enter 
Sept., Jan., Mar., June. Catalog. 

24105 College Ave. 
ANGOLA INDIANA TRI -STATE COLLEGE 

In any discussion of atomic power, it 
must be realized that it would take volumes 
to describe all of its potentialities. For in- 
stance, we already know that radium by its 
atomic energy, gives off a vast amount of 
power. We also know that radium over a 
stretch of 2500 years turns finally into lead. 
But in doing so during the 2500 years of 
its life, radium generates (among other 
things) electricity spontaneously and di- 
rectly. In effect, radium is an electrical gen- 
erator itself -without mechanisms or wires. 

It seems very probable, therefore, that 
future atomic generators can be made to 
furnish electrical power, even without a 
motor as we know it today. From this it 
appears that such tiny, hut powerful gen- 
erators will not contain moving parts in 
order to generate electricity. This in turn 
will revolutionize many industries. It will 
thus be possible to have portable electric 

generators which will give a vast amount 
of electrical power, yet be minute in sise. 
You will be able to carry on your person 
a "flashlight" .which will give millions of 
candle power- should anyone need such a 
vast amount of illumination. 

Those who have read about the dreadful 
rays (causing fatal burns, etc.) which 
radium and other similar compounds give 
out, while disintegrating, probably wonder 
how anyone would be able to carry such 
a dangerous article on his person. The an- 
swer again is in the "detonator." Nothing 
happens till you release the energy. A re- 
volver too carries high power and stored 
destruction. Then too, you need so little 
of the atomic stuff that a quantity the size 
of a pinhead will give actually thousands 
upon thousands of horsepower. As to the 
destructive emanations (while the action 
occurs), lead or similar "insulation" will 
stop the deadly rays so they can't harm you. 

As for comforts, atomic power will give 
man his promised millennium. No longer 
will you freeze in temperatures below zero, 
or broil in a 100 -degree heat. You will 
carry with you on your person a small 
atomic generator which will either give 
you sufficient heat through woven -in wires 
in the clothing to keep you warm in Arctic 
temperature -or in a tropical summer, you 
will be able to keep comfortably cool by 
similar wires, except that in this case they 
will be made of bismuth and antimony 
alloys, respectively. These wires cross each 
other at certain points and at the juncture 
a freezing temperature is generated -the 
so- called Peltier effect. The wires are 
simply connected to your atomic electric 
generator and you will be comfortable even 
if the temperature goes to 120 degrees. 

To give another example of many thous- 
ands, your radio set will no longer be de- 
pendent upon external supply current or 
even batteries. Indeed, your radio tube will 
be its own atomic generator. 

In this connection, radio men will be 
interested to note that the present atom 
generator appears to be akin to our radio 
tubes. Referring to the isotope of uranium 
from which the material for our atomic 
bombs is obtained, General David Sarnoff, 
President of Radio Corporation of America, 
points out : "It is this metal that has for 
the first time, under special electrical bom- 
bardment in a vacuum tube (italics ours) 
released some of the energy of its atoms." 
So atomic power is another branch of 
vacuum -tube technique! 

I described in the April, 1944, issue of 
Radio -Craft magazine, merely as an April - 
Fool joke, the Radium -Radio Tube. This 
described in detail how a tube powered by 
a mere speck of radium furnishes the entire 
radio set with all its energy, having suffi- 
cient left over so that the power actually 
would have to be throttled down! This 
was a far- fetched idea at that time and 
therefore was treated humorously. It now 
becomes a distinct possibility. 

The handie -talkie of the present and im- 
mediate postwar future will become the 
"wrist- talkie." Far more powerful -yet 
diminutive in size, the wrist -talkie- atomic 
powered-will enable you to talk to your 
nearby home, or friends thousands of miles 
away (via the telephone companies). 

The coming of atomic energy will pro- 
foundly change our present conception of 
radio receivers. The multiple -tube sets from 
four to a dozen tubes and over, will no 
longer prevail. One or two tubes at most 
(multiplier types) will suffice even for the 
most powerful sets. All will be "portables," 
that is, non -dependent upon any outside 
wire connection to a source of power. ' 

To be sure all this will not come about 
this year or next -but we are on the way 
to it, in the not very distant future. 
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RAYTH EON TUBES ARE USED 

IN NEW ELECTRONIC STETHOSCOPE 
The conventional "acoustic stethoscope," used by doctors since the horse -and- 
buggy days, now gives way to a revolutionary electronic stethoscope called the 
"Stethetron." 

Human lives are saved by making diagnosis easier and more accurate with 
the "Stethetron" made by The Maico Company, Inc. Of particular interest to 
you is that miniature Raytheon High Fidelity Tubes are used in this remarkable 
device because of their complete dependability and precision performance. 

This is just one more example of the superiority of Raytheon Tubes -the 
line that you should feature to give your customers the best possible service. 

Feature Raytheon Tubes now -for greater profits -and watch for the Ray- 
theon merchandising program designed especially for established radio serv- 
ice dealers who want to lead the field in postwar volume in their communities. 

Increased turnover and profits, plus easier stock control, are benefits 
which you may enjoy as a result of the Raytheon standardized tube 
type program, which is part of our continued planning for the future. 

Raytheon Manufacturing Company 
RADIO RECEIVING TUBE DIVISION 

NEWTON, MASSACHUSETTS LOS ANGELES NEW YORK CHICAGO ATLANTA 

r; 

ALL FOUR DIVISIONS HAVE 
BEEN AWARDED ARMY.NAVY 

WITH STARS . 

Devoted to Research 
and the Manufacture of Tubes for tite New Era of Electronics 

"MEET YOUR NAVY" 
AMERICAN BROADCASTING CO. 

Every Monday Night 
Coast to Coast 
181 Stations 
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X61 t w'` Easy to Read - Easy to Grasp -Easy to Apply C 

38 BIG CHAPTERS 

I) It O A home -study course -especially well 
organized. The style is so interesting 
you will read along without effort, Qg hardly realizing that you are actually 
studying and taking in vital informa- 
tion. Audels Radiomans Guide gives 
you just the right amount of mathe- 
matics required to cope with radio 
problems successfully. You can solve, . 
with the aid of this extraordinary book, practically 
everyradioprob- 
lem that comes 
up. At your fin- 
ger tips is a 
complete index 
for instant use. 

O 1p0 . 

N`kt0 
It gives you in usable form 
pointers on radio, 
including fre- 
quency modula-. 
tion, television, 
etc. Also valuable 
inside information 
for Aviators, Ma- 
rines, Commercial 
Operators and 
Technicians, Serv- 
icemen and Stu- 
dents, 

QAND A 
UNIQUE 

QUESTION 
and 

ANSWER .° 
METHOD ' ̀t, 

Highly 

Endorsed ° ctg . te 
elc. 

1001 RAMO FACTS AND 'FIGURES 
oQS 

tiG t ,sy30w °° tc 
19Svteet' ,..A0,- 4 Ja, astt` A Complete Library In One Book 

AUDELS RADIOMANS GUIDE gives authentic Princi- , .t$05 3t lyti`N yon; >> t 
pies and Practices in Construction, Operation, Service % e yg eea W- and Repairs. Covers clearly and concisely radio funda. A9 9ti 

'"l '3 
mentais -Ohm's Law- Physics of sound as related to ` a`0. á ¡d 

A lt;ie 
radio science- Measuring instruments -Power supply- % Ai- -0V 
Resistors-Inductors - Condensers - Transformers and 
examples- Broadcasting stations -Radio Telephony -Re. 
ceivers - Diagrams - Construction - Control Systems - 
Loudspeakers - Antennas - AutoRadio - Phonograph 
Pick- ups -Public Address Systems- Aircraft and Marine 
Radio - Radio Compass - Beacons - Automatic Radio 
Alarms -Short Wave -Coil Calculations- Testing -Cath- 
ode Ray Oscillographe - Static Eliminations - Trouble 
Pointers - Underwriter's standards - Units and tables. 

ONLY REVIEW QUESTIONS -READY Reference Index. 
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Get your free copy from your 

/RC Distributor or write direct 

UP TO THE MINUTE DATA ON IRC RESISTORS 

Every well -posted Serviceman will want his own 

personal copy of this new IRC Service Catalog. 

Profusely illustrated with useful charts, diagrams, 

tables and product pictures, it contains the kind of 
material a busy man likes to have right at his 

fingertips. 

Among the interesting features in this catalog you'll 
find the complete story on the new smaller size BTS 

('/2 watt) and BTA (1 watt) resistors, as well as useful 

data on the entire BT and BW resistor lines. Now in 

RMA Preferred Number Ranges as standard Dis- 

tributors' stock, these quality resistors are quoted 

at new low prices. 

Also included are pertinent facts on IRC's_ "Century 

Line" of volume controls . . . 100 controls that will 

solve over 90% of your problems in this category. 

But these are only the highlights of this helpful new 

catalog. You'll want to see and read it all. 

Make sure that you get your copy by stopping in at 

your nearest IRC Distributor or, if more convenient, 

drop a card to Dept. 25 -J 

International Resistance Co. 
401 NORTH BROAD STREET, PHILADELPHIA 8, PA.. 

0,10. 
Ep 

OR PERfp,9 

44, 

\o 
PA R I A B L E 

RESS 

,IRC MAKES MORE TYPES OF RESISTANCE UNITS, IN MORE SHAPES FOR MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD 
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WHEN WIRES ARE DOWN OR TRACKS ARE OUT .. 

In any emergency, your message gets through when 
your railroad is equipped with a Motorola F -M two - 
way radiotelephone system. Relying on neither tracks 
nor wires, Motorola equipment delivers time -saving, 
money -saving, life- saving orders and directions to 
railroad crews throughout the nation. This is two -way 
train talk that counts - yardmaster to switching crew, 
engineer to caboose, train to train. 

The famous "Handie Talkie," the two -way portable 
radiotelephone set used by our armed forces every- 
where, is a notable Motorola Radio first. Motorola 
Radio engineers are also noted for their famous two - 
way F -M police radiotelephone systems installed in 
34 states and in over 1000 communities. For an in- 
telligent appraisal of your own communications prob- 
lem -Write today for full details. 

& A -M HOME RADIO AUTO RADI UTOMATIC PHONOGRAPHS TELEVISIO ADIO RADAR MILITA 
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