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"SERVING THE COMMUNITy" 
YOUR NEIGHBORHOOD RADIO-TELEVISION TECHNICIAN 

ELECTRON 
TUBE ELECTRON 

TUBE 

/Je use 
BOA TUBES 

kr long A* am/ olvelekik stkrmaRce 

lei WIC 4014.4t4 
You're the radio and television serviceman up the street 
or around the corner who helps the show go on. The full 
importance of your services is not recognized until some- 
body's receiver goes bad. Then you're needed . . . just as 
a policeman or a doctor or a fireman is needed when the 
occasion arises. You're that important to your community. 

We think people ought to be told about you. So, we 
decided to talk about you in a full-color display you can 

place in your window and on your counter . .. to remind 
folks that you-the radio and television technician - 
recognize and live up to your responsibilities as a mem- 
ber of the community. 

We owe it to you-and you owe it to yourself -to sell 
your community on your services. Your local RCA Tube 
Distributor has a complete packaged promotion built 
around the Community Service theme. See him today. 

Keep informed-keep in touch with your RCA Tube Distributor. 

RADIO CORPORATION of AMERICA 
ELECTRON TUBES HARRISON, N.J. 
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-, J. E. SMITH. P,es 
NsOonal flake 

Institute 

America's Fast Crowing Industry Offers You 

1. EXTRA MONEY 
IN SPARE TIME Available to 

VETERANS 

under G.I. Bill 

I TRAINED THESE MEN 
Ch I Entinkr, Polite Mad'. 
'Soon after finishing 
the N. R. I 
worked t te .ha. 

servicing 

Engineer of WCUN. 
W NIll. WSPK, two-way FM 
Police Radio Installations." S. W. 
DINat'IDDIE, Jacksonville, Ill. 

Chou M1 Meath, Sara Time 
. "When enrolled, had 

n idea it d be 
easy to learn. H v 
equipped yshoP out: 
of pare time earnings. 
I am clearing about Sao to 160 a 

th. Full credit to N.R.I. s - 
J. D. KNIGHT, DenRon, Texas. 

SII Wan la SMrt Ter 
"Before finishing your 
course l earned as 

much arIOinw 
k at Radio 

' yn Spart 
time. 1 recommend N.R.I. t s'- 

who shows interest In Ra- 
die." S.J.PETRUFF, Miami,Fla. 

Owls real Jelahnegh M.M.I. 

My first job was op, 
Sector with KDLR, 
obtained for by 

lttur Graduate `sery- 
Deve. I. now 

Chief Engineer of Police Radio 
T. Station 

OM1 o. 
S. NOR- 

Slap S Spetitlims in nhsn.a 
"Have ty own h'P. 

w. Am authorized - 

cturerand do 
servicing for 7 dealers. 

N.R.I has enabled me to build an 
Televi- 

sion." P. MILLER, Maumee, O. 

OM Otlwtepnbla0Ah4 
"Am with Station 
trKBO as ansmittr 
operator. Have mom 
than doubled salary 
sincestartingin Radio. 
Futum looks bright, N. R. I. has 
been eon 
b New Cumberland, Pa. 

Yam el Skeen with Shop 

"I operate my own 
hop and have over 

500 customers. My 
Ca average t. Have 

ha s of successful experience 
nu' 1:: I Praise N.R.I.training.' 

J. H. ANDERSON, Atlanta, Ga. 

ggtelt Met Enrolling Islets 
"Am proud of of my di- 

g. 1 

g. for [he enough N. R.I. 
course. Regret I didñ t 
take it years ago when 
used to see your ads. Now 1 have 

shop." FRANK S. 

TUCKER, Hilton Village, Va. 

Many students make $5, $10 a week extra fixing neighbors' Radios 

in spare time while learning. The day you enroll I start sending 

you SPECIAL BOOKLETS to show you how to do this. Tester 
you build with parts I send helps you service sets. All equipment 
is yours to keep. 

2. GOOD PAY JOB 
Your next step is a good job installing and servicing Radio- Televi- 

sion sets or becoming boss of your own Radio- Television sales 

and service shop or getting a good job in a Broadcasting Station. 
Today there are over 90,000,000 home and auto Radios. 3100 

Broadcasting Stations are on the air. Aviation and Police Radio, 
Micro -Wave Relay, Two -Way Radio are all expanding, making 
more and better opportunities for servicing and communication 
technicians and FCC licensed operators. 

3. BRIGHT FUTURE 
And think of the opportunities in Television! In 1950 over 

5,000,000 Television sets were sold. By 1954 authorities estimate 
25,000,000 Television sets will be in use. Over 100 Television Sta- 

tions are now operating, with experts predicting 1,000. Now is the 
time to get in line for success and a bright future in America's 
fast -growing industry. Be a Radio -Television Technician. Mail 

coupon for Lesson and Book -FREE. 

Will Train You at Home 
Read How You Practice Servicing or Communications 

with Many Kits of Parts You Get! 

1 
YOU BUILD this modern Radio fat.. 

of my Stroking Course. Build this 
powerful Radio Receiver that brings in local and 

distant stations. N.R.I. gives you ALL the Radio 
parts . speaker, tubes, chassis, transformer 
sockets, loop antenna, EVERYTHING you 

You use material to get practical Radio eo 
ce. Make EXTRA money fixing neighbors' 1. 

dnioa in spare time while training. 

YOU MEASURE current, voltage (AC, DC and r. 

resistance and impedance in circuits with Elect:, - 

btultiteater labore right) you build as part of'. 
Servicing or Communications Course. 

YOU BUILD this Transmitter (right). As 

part of my Communications Course, I SEND 
1-OL' parts to build this low -power broad- 
casting transmitter. You learn how to put a 

station 
on 

the air," perform procedures de- 

manded of Broadcast Station operators, 
make many practical tests. 

YOU BUILD this Wavemeter (below) in my Com- 
munications Course with parts I send you. Use It 

to determine frequency of operation and make 

other tests n trans on transmitter currents. You con lu" 
many inter ing experiments. _. 

Keep your job while training at home. Hun- 
dreds I've trained are successful RADIO - 
TELEVISION TECHNICIANS. Most had 

no previous experience; many no more than 
grammar school education. Learn Radio- 
Television principles from illustrated les- 

sons. Get PRACTICAL EXPERIENCE - 
build valuable Electronic Multitester for 
conducting tests; also practice servicing Ra- 

dios or operating Transmitters -experiment 
with circuits common to Radio and Televis- 
ion. At left is just part of the equipment my 
students build with many kits of parts I fur- 
nish. All equipment is yours to keep. Many 
students make $5, $10 a week extra fixing 
neighbor; Radios in spare time. 

Mail Coupon For 2 Books FREE 

Act Now! Send for my FREE DOUBLE 
OFFER. Coupon entitles you to actual les- 
son on Servicing; shows how you learn Ra- 
dio-Television at home. You'll also receive 
my 64 -page book, "How to Be a Success in 
Radio -Television." You'll read what my 
graduates are doing, earning; see photos of 
equipment you practice with at home. Send 
coupon in envelope or paste on postal. 
J. E. SMITH, Pres., 
Dept. 1GE, National 
Radio Institute, Wash- 
ington 9, D. C... . 

Our 38th year. 

Mr. i. E. SMITH, President, Dept. 1GE, 
National Radio Institute, Washington 9, D. C. 

Mail me Sample Lesson and 64 -page Book about How to Win 

Success in Radio-Television. Both FREE. (No salesman will call. 

Please write Plainly.) 

oo 

Jul.. 195 1 

qgl i 

Name 

Address 

City Zone State 
D Check if Veteran Approved Under G. I. Bill 

Age 

.1 

3 
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NOW... GET EVERYTHING YOU 

NEED i0 LEARN AND MASTER 

RADIO U (C TRONICS 

...AT NOME' 
Use REAL commercial -type equip- 

ment to get practical experience 

Here's the 
REAL THING! 

SET UP YOUR OWN 
HOME LABORATORY 

ABOVE: Build and 
keep a real 16 INCH 
commercial TV re- 
ceiver. Optional after 
completing regular 
training at slight addi- 
tional cost. 
D.T.I., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY 

In addition to easy -to -read lessons, you get the use of HOME MOVIES - an outstanding training advantage - plus 16 big shipments of 

Electronic parts. Perform over 300 fascinating experiments for 
practical experience. Build and 
keep real commercial -type test 
equipment shown at left. 

MODERN LABORATORIES 
If you prefer, get all your prepara- 
tion in our new Chicago Training 
Laboratories -one of the finest of 
its kind. Ample instructors, modern 
equipment. Write for details! 

MILITARY SERVICE! 
If you're subject to military 
service, the information we 
have for you should prove 
doubly interesting. Mail cou- 
pon today. ° 

Your future deserves and needs every advan- 
tage you can give it! That's why you owe it 
to yourself to find out about one of the most 
COMPLETE, practical and effective ways now 
available to prepare AT HOME for America's 
billion dollar opportunity field of TELE- 

VISION- RADIO- ELECTRONICS. See how you 
may get and keep the same type of basic 
training equipment used in one of the na- 
tion's finest training laboratories . . . how 
you may get real STARTING HELP toward a 

good job or your own business in Television - 
Radio- Electronics. Mail the coupon today for 
complete facts - including 89 ways to earn 
money in this thrilling, newer field. 

6 -Tube 
Radio 

HOME 
MOVIES 

e FOREST'S TRAINING, INC. 
CHICAGO 14, ILLINOIS 

A DeVRY INSTITUTION 

.Iu1y, 1951 

a ®s 
ACT NOW! MA /( COUPON TODAY. 

DeFOREST'S TRAINING, INC., Dept. RN -7 -H 

2533 N. Ashland Ave., Chicago 14, III. 

Without obligation, I would like your late News -Bulletin 
showing 89 ways to earn money in Television- Radio -Electronics 
... and how I may prepare to get started in this thrilling field. 

Get BOTH of these 
information packed 
publications FREE! 

11i++' 

89 Vs 
FARN 

MawFr IM TELEVISION 

RAOIp-EIECTNONICS 

Name 

Street 

City .............. 
Zone........ 

MOM MOM _ MEIN MOON MINN MIMI 

Age 

Apt. 

State 

www.americanradiohistory.com

www.americanradiohistory.com


It tells how you talk 

No one else speaks exactly like 
you. Each of us uses different tones 
to say the same words. To study and 
measure how we make speech, 
acoustic scientists of Bell Telephone 
Laboratories built a model of the 
vocal system. 

Electric waves copy those of the 
vocal cords, electric elements sim- 

6 

ulate the vocal tract, and, by adjust- 
ments, vowels and consonants arè 
produced at pitches imitating a 
man's or woman's voice. 

Using this electrical system, tele- 
phone scientists will be able the 
better to measure the properties of 
people's voices. Knowing more 
about speech they can find better 

The machine at the left is saying "Ah!" It's 
the new electrical vocal system developed at 
Bell Laboratories. Top sketch shows human 
vocal system also saying "Ah!" The electrical 
model is sketched below it. Energy source at 
bottom of "tract" can emit a buzz sound, like 
vocal cord tone, or the hiss sound of a whisper. 

and cheaper ways to transmit it. , 

This is another step in the research 
at Bell Telephone Laboratories 
which pioneered the exact knowl- 
edge of speech. Past work in the 
field is important in today's fine 
telephone service. A still deeper 
understanding of speech is essential 
in planning for tomorrow. 

BELL TELEPHONE LABORATORIES 
Exploring and inventing, devising and perfecting, for continued improvements and \' 

economies in telephone service. \kri> 

RADIO & TELE`ISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


.. J 

VOW( 
PO OP RTUNIT 

Y 
. W 

IS HERE ELE VISION 
RIGHT AT HOME! 

By the new method of 

training on film and tape recordings 
Now the De Forest -Sanabria Corporation -a division of the world's 
largest television training school- brings class -room instruction to 

you right in your own home! You actually hear your instructor's 

recorded voice. At the same time you watch "blackboard" size 

projected pictures, diagrams and illustrations. It's the quick, easy 

way to equip yourself for the big earnings in television -today! 

LOOK ... You get the tape recorder and projector 
right at the start of your course! 

You get the famous "TRANSPON- 
DER" precision built, high fidelity 
tape recording machine with your 
very first lesson -and a powerful 
projector with which you can view 
diagrams and illustrations en- 
larged to a size that makes them 
easy to see and understand. 

VETERAR::. 
UNDER G.I. BILL your instructor 

It's even better than the classroom, 
because you can repeat the instruc- 
tor's lectures until they're thor- 
oughly understood. 

El r,-.1, 
... 

from reference library 
You receive complete books, pamph- 
lets and manuals to supplement 
your instructor's lessons. 

.lulu, 

2000 illustrations 
You learn quicker when you see 
diagrams and illustrations in black- 
board size. 

APPROVED FOR VOCATIONAL REHABILITATIOv 

your questions 
on tape 

Tell your instructor about' 
anything that puzzles you 
and get his answers back 
pronto. 

BE A SUCCESS ... ACT NOW! 
Millions of television set owners are demanding qualified 
television technicians to service their sets. There is a 

tremendous shortage of such qualified men today and 
will be for many years to come. Get in on the ground 
floor of this booming industry and be prepared to accept 

a steady, big pay job for life. We can qualify you 
quickly, easily, surely -and help get you a ¡ob when 
you complete your course. Send for illustrated booklet 
that gives the complete details. 

The De Forest - Sanabria Corp. 
An affiliate of American Television, Inc. 

5050 North Broadway, Chicago 40, Illinois 

1951 

MAIL COUPON TODAY! 
De Forest -Sanabria Corporation FREE BOOK Dept. RN -7 
5050 Broadway, Chicago 40, III. TELLS HOW 
Dear Sirs 

Please send me copy of your free illustrated booklet 
which describes the new TRANSPONDENCE method of 
learning television at home under the direction of 
Dr. Lee de Forest and U. A. Sanabria. 

NAME 

ADDRESS 

CITY 
Cheek here IF VETERAN NON -VETERAN 

AGE 

STATE 

7 

www.americanradiohistory.com

www.americanradiohistory.com


Specially Desi ned 

Technicians 

For ticklish TV soldering, there's no 
tool like the new 135 -watt Weller 

Gun. Dual spotlights eliminate 
shadows. Precision balance 

assures accurate soldering. 
Long length reaches deep i \ \\ into chassis. 5- second 

heating saves time 
and current. Your 

Weller Gun pays 
for itself in a 

few months. 

Check This 
Exclusive 

Combination 

of Features 

5- SECOND HEATING 
-No waiting. Saves 
power. 

OVER /UNDER DESIGN -Tube construction 
gives bracing action to tip, and improves visibility. 

DUAL SOLDERLITE - Prefocused spotlights com- 
pletely eliminate shadows -let you see clearly. 

LONGER REACH- Slides easily into the most 
complicated set -up. Reaches tight corners. 

COMPACT DESIGN -Streamlined and precision 
balanced for delicate "pin -point" soldering. 

TRIGGER -SWITCH CONTROL- Adjusts heat to 
the job. No need to unplug gun between jobs. 

DUAL HEAT -Single heat 100 watts; dual heat 
100/135 watts; 120 volts, 60 cycles. Handles all 
light -duty soldering. 

See new Model. WD -135 at your dis- 
tributor, or write for bulletin direct. 

SOLDERING GUIDE. Get your new copy of 
"Soldering Tips " -revised, up -to -date 
and fully illustrated 20 -page booklet 
of practical soldering suggestions. 
Price 10c at your distributor, or 
order direct. 

WELLER ELECTRIC CORP. 
810 Packer Street, Easton, Pa. 

a 

RECORD, 
B Y T H E E D I T O R 

DOCTORS, LAWYERS AND THE RADIO -TV TECHNICIAN 

IT IS generally agreed that "profes- 
sional people" are poor business 

men and, consequently, do not take the 
initiative when it comes to selling 
themselves and their services to cus- 
tomers. In the radio and television 
service field there are many thousands 
of qualified experts who fail to conduct 
themselves in a manner proper to one 
having a "professional" status along 
with doctors, lawyers, CPA's, dentists, 
and other professional men. Failure to 
recognize their professional status has 
defeated many top flight technicians 
who depend upon a steady clientele for 
their livelihood. 

Many honest and capable techni- 
cians, faced with opposition from un- 
scrupulous "screwdriver mechanics" 
are sitting patiently by, waiting for the 
competition to hang itself. Some are a 
lot harder to hang than others and, 
while time 'passes, the sitter loses his 
customers to the chiseler who will at- 
tempt to do the job for half the price 
that has been established by the pro- 
fessional man. 

He cries aloud, but like the voice in 
the wilderness, is seldom heard. Few 
people pay attention to an individual, 
but when his voice is added to others in 
loud protest on matters bearing on his 
reputation and quality of work, he is 
able to command attention. In small 
towns, cities, and communities, his best 
counter- attack on the chiselers is to 
"keep company" with other respecta- 
ble men doing the same kind of work or 
operating a similar business who have 
organized locally to combat the incom- 
petent and unscrupulous people that 
are setting up shop and reaping rich 
rewards from the lush radio -TV in- 
dustry. 

These local organizations, however, 
can only solve problems in their own 
communities -not on a national scale 
where the entire industry is faced with 
the task of selling the set owner the 
idea that the electronic industry is able 
to give honest and competent service to 
the customer -in spite of continued 
pressure from those who tag us as a 
bunch of "gyps." It will take the com- 
bined efforts of local and national or- 
ganizations to ward off the daily at- 
tacks on the service industry. After 
all these months we still lack a com- 
plete working national organization 
that can devote its full 'time, energy, 
and resources to conducting a hard hit- 
ting campaign to convince a discour- 
aged public that the industry is doing 
its utmost to solve its problems and to 
back up its products and prices with 
warranties, codes of ethics, and pro- 
grams designed to build the prestige of 
the deserving service technician and 

dealer by a well planned counter- 
attack against "fiy -by- night" operators 
who have neither the know -how or 
technical brains to properly maintain 
the equipment they sell and hope to 
maintain. 

There is real and added opportunity 
for the fly -by -night technician to prey 
on unsuspecting customers to sell them 
a color conversión to CBS standards 
at ridiculous fees and with no war- 
ranty to protect the "sucker." This 
practice will be another blow at the 
reputation of TV technicians and is 
sure to be exploited in the press. All 
reputable service dealers and techni- 
cians should be on the alert for such 
a possibility and plan to smash such 
operations as soon as they start. 

Several manufacturers have already 
launched campaigns on a national scale 
to give concrete help to the qualified 
technician and to close the gate on the 
unqualified. Such programs help tre- 
mendously to win the confidence of the 
public as well as to give recognition to 
the deserving and honest technician or 
dealer -but it's only part of the answer. 

The most potent ammunition, how- 
ever, is still lacking. We mean a na- 
tional organization that has the back- 
ing of our industry and all of its people 
toward a common goal. We don't claim 
that such an organization is not in the 
making. We have high praise for TCA, 
NATESA, and others who are making 
a real contribution towards a better in- 
dustry and we eagerly look toward the 
day when all radio and television serv- 
ice technicians will be active in a na- 
tional organization headed by talent 
from the ranks. 

One of its objectives would be to de- 
feat any and all forms of licensing of 
qualified technical personnel. The very 
word "license" in a community is dis- 
tasteful to any merchant or his cus- 
tomers. To many it implies that some 
political agency is being "paid off" for 
the privilege of conducting business. 

The reputable technician- dealer 
doesn't need such sanction. He simply 
requires the good will of his customers, 
earned by fair dealings with those that 
he contacts and the good will that al- 
ways results from prompt and satisfac- 
tory service to the set owners. But 
once he has earned a reputation in his 
community he must continue to sell . 

himself as a professional and to recog- 
nize his debt to the community in which 
he operates. His customers do not owe 
him a living- rather he owes his living 
to his customers. 

By conducting himself as a man with 
a professional status -his chances for 
success in the radio -television service 
business are assured O.R. 

RADIO & TELEVISION NEWS 
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ALL ED for peak service! 

dlllCïlftel"5 for peak performance! 

S-72 4 -Band Portable. Tops for 
versatile, powerful all -wave 

reception. Covers 4 bands: 540 -1600 
kc, 1500 -4400 kc, 4.3 -13 mc, 12 -30.5 mc. 
Features: 2 built -in ahtennas -loop for 
standard AM, 61" whip for short wave; 
bas sensitivity control, AVC, BFO, 
main and fine tuning controls, phone 
jack. Handsome brown leatherette 
carrying case, 14 x 12% x 7 % ". For 105- 
125 volts DC, or 50 -60 cycle AC, or 
self -contained battery. With tubes, less 
battery. Shpg. wt., 16 lbs. 
97 -505. S -72 Portable. Only $109.95 

$16.49 down, $8.26 monthly for 12 mos. 
80 -585. A -B Battery Pack. Net $4.17 

S -77 Special AC -DC Value. Here's 
versatile communications 

quality at low cost. Covers 540 kc to 44 
me continuously for all AM broadcast 
and Amateur and foreign short wave. 
Controls: main tuning and bandspread 
dials, noise limiter, AVC, BFO on -off, 
BFO pitch; RF gain, volume, AM -CW 
switch, Tone -AC on -off, Standby - 
Receive. Built -in PM speaker and head- 
phone jack. In steel cabinet, 18% x 8% 
x 11 ". For 105 -125 volts DC or 50 -60 
cycles AC. Complete with tubes. Shpg. 
wt., 29 lbs. 
97 -747. S -77 Receiver. Only $99.95 

$14.99 down, $7.51 monthly for 12 mos. 

S X 71 
Popular Double -IF Re- 
ceiver. Covers 5 bands: 

538 -1650 kc, 1600 -4800 kc, 4.6 -13.5 mc, 
12.5 -35 mp, 46 -56 mc. Features: elec- 
trical bandspread; tuned RF stage, 3- 
step crystal filter; NBFM adapter; auto- 
matic noise limiter; calibrated "S" 
meter; BFO; tone control; wide -vision 
dials; temperature compensation; uni- 
versal antenna input. Steel cabinet, 18 
x 7 % x 12 ". For 105 -125 volts, 50 -60 
cycles. Complete with all tubes. Shpg. 
wt., 33 lbs. 
97 -506. SX- 71,less speaker. Only $199.50 

$29.93 down, $14.98 monthly for 12 mos. 
SX -71, with R -46 speaker. 63 lbs. Net $219.45 

For the Short Wave Fan! 

S 
_ 

3 
8 B Here s the all -star, all - 

wave value that amazes 
even the experts. Covers 4 full wave 
bands, continuous range from 540 kc to 
32 mc. Receives AM broadcast and all 
important short wave frequencies. Fea- 
tures: full electrical bandspread; Band 
Selector; Voice -Code switch; Speaker - 
headphones switch; Standby -receive 
switch; latest PM speaker. Handsome 
furniture -steel cabinet, 12 % x 7% x 7 % ". 

For 105 -125 volts DC, or 50 -60 cycles 
AC. Complete with tubes. Shpg. wt., 
15 lbs. 
97 -508. S -38B Receiver. Only . $49.50 

$4.95 down, $5.25 monthly for 9 mos. 

free 212 -PAGE ALLIED CATALOG 
Send for the only complete Buying Guide to every- 
thing in Radio,TV and Industrial Electronics. Make 
your selections from the world's largest stocks 
of quality equipment -at lowest, money- saving 
prices. Get every buying advantage at ALLIED - 
speedy delivery, expert personal help and 
assured satisfaction. Write for your FREE copy of 
the 212 -page ALLIED Catalog today. 

ALLIED RADIO 
July, 195 1 

S-76 
New Double- Conversion 
Receiver. Amazing selectiv- 

ity at moderate cost! Exclusive 5 -posi- 
tion, 50 kc adjustable second IF, providing 
500 cycle band width at 6 db down, 3 kc 
at 60 db down, and 3 broad selectivity 
positions. Covers 538 -1650 kc, 1720- 
4900 kc, 4.6 -13 mc, 12 -34 mc. Full elec- 
trical bandspread; built -in 4%" "S" 
meter; tuned RF; BFO; ANL; tone con- 
trol. Steel cabinet, 181A x 9 x 91A". For 
115 volts, 50 -60 cycles AC. Complete 
with all tubes. Shpg. wt., 40 lbs. 
97 -746. S -76, less speaker. Only $169.50 

$25.43 down, $12.73 monthly for 12 mos. 
5 -76, with R -46 speaker. 70 lbs. Net $189.45 

For the Novice Licensee! 

SR-75 

Get on 
the air 

at 
LOW 

COST! 

A complete basic Ham 
station for transmitting 

and receiving on all popular Amateur 
bands! Features: 4 band tuning -540- 
1650 kc, 1.65 -5.1 mc, 5 -14.5 mc, 13 -32 
mc. With 5" speaker and headphone 
jacks. Crystal -controlled transmitter in- 
cludes coils for 80, 40, 20, 11 and 10 
meter bands. 10 -watt input 50L6GT 
final amplifier also serves as receiver 
output. Has keying relay. In steel cab- 
inet, 12% x 7% x 7 ". For 105 -125 volts 
50 -60 cycles AC. Complete with all tubes 
and coils. Shpg. wt., 18 lbs. 
97 -745. SR -75 Station. Only $89.95 

$13.50 down, $6.75 monthly for 12 mos. 

ALLIED RADIO CORP. Dept. 1 -G -1 

833 W. Jackson Blvd., Chicago 7, Illinois 

Send FREE 212 -Page ALLIED Catalog 
Enter order for Hallicrafters Model 

Enclosed $ Full Part Payment. 
Payment (Bal. C.O.D.) 

Name 

Address 

Citÿ Zone- State 

9 
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Here's how YOU 
can sell more 
Picture Tubes 

WITH 
Hrrzovr NEW 

EASY BUOGETPLgN/ 

GUESS YOU NEED A NEW 
PICTURE TUBE - THAT'LL 
COST YOU rillk ABOUT 

50.00. 

OUCH, 
I CAN'T AFFORD 
IT- I DON'T HAVE 
THAT MUCH CASH. 

DONT LET THAT BOTHER YOU. 
WITH THE HYTRON EASY 

BUDGET PLAN, YOU 
CAN HAVE YOUR 
HYTRON PICTURE 
TUBE RIGHT NOW, 

ANOTHER 
NEIPF111. SER 

V /cE 
FROM .. 

ANOTHER HYTRON FIRST FOR YOU! 

No need to miss that profitable picture - 
tube sale - just because the customer 
doesn't have the cash. The original Hytron 
Easy Budget Plan saves the sale. Gives 
you a competitive edge. Hytron has 
arranged the details for you. A national 
credit organization, with facilities in all 

TV areas, stands ready to serve you. 

Find out how you can put this wonderful, 
timely Hytron plan to work right now ! 

Write for complete information today. 

WHAT A WONDERFUL 
PLAN. 

WE'VE GOT OUR PICTURE 
TUBE ....AND 

UP TO TWELVE 
MONTHS TO PAY. 

IO 
MAIN OFFICE: SALEM, MASSACHUSETTS 
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!%RADIITELEVISII 
Get ,Master 

Shop- 

Mod ^otpnng om 
Established 

Resident 

ho i with witáts á a 

oratorie aedte 

10 

of 
SucCessful EXAenc 

in Training 

Schools 
'to You 

fictional 

GOOD JOBS AWAIT THE 
TRAINED RADIO -TV TECHNICIAN 

There is a place for you in the great Radio- Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good 
pay -in manufacturing, broadcasting, television, commu- 
nications, radar, research laboratories, home Radio -TV 
service, and other branches of the field. National Schools 
Master Shop- Method Home Training, with newly added 
lessons and equipment, trains you in your spare time, 
right in your own home, for these fascinating opportuni- 
ties. OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER THE 
WORLD, SINCE 1905. 

EARN WHILE YOU LEARN 
Many National students pay for all or part of their train- 
ing with spare time earnings. We'll show you how you 
can do the same! Early in your training, you receive 
"Spare -time Work" Lessons which will enable you to 
earn extra money servicing neighbors' and friends' Radio 
and Television receivers, appliances, etc. 

Signal Generator 

Audio Oscillator 

National Schools Training Is All- Embracing 

National Schools prepares you for your choice of many 
job opportunities. Thousands of home, portable, and auto 
radios are being sold daily -more than ever before. Tele- 
vision is sweeping the country, too. Co -axial cables now 
under construction will soon bring Television to every 
city, town, and farm! National Schools' complete train- 
ing program qualifies you in all fields. Read this partial 
list of opportunities for trained technicians: 

Business of Your Own Broadcasting 
Radio Manufacturing, Sales, Service Telecasting 
Television Manufacturing, Sales, Service 
Laboratories: Installation, Maintenance of Electronic Equipment 
Electrolysis, Call Systems 
Garages: Auto Radio Sales, Service 
Sound Systems and Telephone Companies, Engineering Firms 

Theatre Sound Systems, Police Radio 
And scores of other good jobs in many related fields. 

T. R. F. Receiver 

Superheterodyne Receiver 

FREE! These 2 Fr >e 

Books give you all the 
facts. Send today for 
National Schools' new, we send you. 

illustrated. Book of Oppor- 
tunity in Radio-Television- 

Electronics, and an actual 
Sample Lesson. No cost- - 

no obligation. Use the 
coupon now -we'll 

z;rswer by return 
airmail. 

LEARN BY DOING 
You receive and keep all the 
modern equipment shown 
above, including tubes and 
valuable. professional quality 
Multitester. No extra charges. 
You build the fine Superhet- 
erodyne Receiver with parts 

TELEVISION 
TRAINING 
A complete series of 
up - to - the - minute 
Television lessons is 
an important part of 
your course. They 
cover all phases of 
Television repairing, 
servicing and con- 
struction. The same 
lesson texts used by 
resident students in our own modern and complete Tele- 
vision broadcast studios, laboratories and classrooms! 

RADIOTELEV/s1oN 

N mll 

July- 195 I 

VETERANS 
HURRY! 

ACT NOW ! 

G.I. BILL 

expires July 25 

Both 
Resident & 
Home Study 
Courses offered 

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIF. EST. 1905 

FIND OUT NOW... MAIL COUPON TODAY 

National Schools, Dept. 7 -RN Mail in envelope 
4000 South Figueroa Street or paste on 
Los Angeles 37, California penny postal. 
Send me your FREE book "Your Future in Radio" and 
the sample lesson of your course. I understand no 
salesman will call on me. 

NAME 

ADDRESS 

CITY ZONE STATE 

L 
Check here if Veteran of World War II 

AGE 
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REPLACEMENT CONCENTRICS ? 

Replaces Over 90% of ALL 
Concentric Dual Controls ! 

rr 

How long does it take you to get replacement ceñcentrics? Days 
or weeks, maybe, if you're looking all over the landscape for 

exact duplicates. Minutes -when you "roll your own" 
with IRC's astonishing new CONCENTRIKIT! 

ASSEMBLE ALMOST ALL CONCENTRIC 
DUALS IN JUST A FEW MINUTES 

Here, if we do say so ourselves, is the most sensational 
control development ever! A handy CONCENTRIKIT 

of 11 universal parts -a shaft end and a couple of base - 
elements-a few minutes with ordinary tools -and you have the 
exact concentric dual you need for home or auto radio as well as TV. 
More than 90% of all concentric duals can be replaced quickly 
and easily with CONCENTRIKIT ! Think what this means in 
time -and -inventory savings. 

EASY, FOOL -PROOF CONCENTRIC REPLACEMENT 
Step- by -siep instructions, furnished with every CONCENTRIK!T, make concentric 
dual assembly simple end easy. And RC's comprehensive new TV Replacement 
Manual gives full data on concertrres from the earliest home and auto radio sets 
to modern TV. Be sure to get your copy from your lRC Distributor. 

.., 
'!=,I Y! r'ir-r :} ' ,r: .._ .:r. . . .. 
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Stock Assortment Covers over 500 TV Models 

This Complete Assortment 
AND METAL CABINET 

at Only the Price of the Parts! 

DEALER NET COS 

With this compact CONCENTRIKIT Stock 
Assortment on your bench, you're ready for 

all TV concentric dual requirements. Hand- 
some, durable metal cabinet contains all you 
need to assemble any of 144 different concen- 

tric duals. Parts cover over 500 different TV 

models ... RCA, Admiral, Air King, Belmont, 
Emerson, General Electric, Motorola, Philco, 
Westinghouse, Zenith, and many more. Order 

from your IRC Distributor now -or clip 

coupon for more information. International 
Resistance Company, 401 N. Broad St., 
Philadelphia 8, Pa. 

INTERNATIONAL 
RESISTANCE COMPANY 

401 N. Broad Street, Philadelphia 8, Pa. 

\`./ W` V i W r/J Y 

In Canada: International Resistance Co., Ltd., Toronto, Licensee 

Quantity 

Complete 

Quantity 

B19-133X 
Con centrikits B11-137 3 

Base Elements B13-137 2 

811-108 813-137X 

B11-114 1 
B18-137XX 

B11-115 

B11-116 

1 

1 

B19-137X 
B11-139 2 

B17-116 1 
B13-139 

B11-119 1 
B13-139X ] 

B11-120 1 

Inner Shaft Ends 
B11-121 1 

E -187 3 
B11-123 2 

E -190 1 

B11-128 2 
E -202 2 

B11-130 1 

B13-130 2 Sleeve Bushings 
B13-130X 1 S -4 

B18-130X 1 S -5 1 

818-132X 1 

B11-133 2 Resilient Retainer 
Rings 10 

B13-133 2 

B13-133X 1 Switches 
B18-133X 76 -1 3 

This handsome, enamelled all -metal cabinet keeps 

your CONCENTRIKIT Stock Assortment safe and 

handy. Four drawers with individual compartments 
keep parts in order. Cabinets may be stacked with 

IRC Resist -o- Cabinets for convenience and good 

looks in the shop. ALL -METAL CABINET IS SUP- 

PLIED AT NO EXTRA CHARGE -You pay only 

the regular price of the parts - 524.78. 

ORDER YOURS TODAY !_ 

INTERNATIONAL RESISTANCE COMPANY 415 N. Broad Street, Phila. 8, Pa. 
I'm interested in saving time and inventory investment with CONCENTRIKIT. 
Send Catalogs DCIB and DC2A with full information on CONCENTRIKIT and 
Dealer Stock Assortment. 

mentsManual 
50c in stamps or, coin for my copy of IRC's new TV Replace - 

NAME... 
... 

COMPANY .... ...... 

ADDRESS....... 

J. E. A RN DT & co.. A DV. AGENCY " " ' " - .... .. . . .... . .. . . 
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With every $2.00 purchase of 
anennas 

products or $10.00 worth of 

...all YOURS! 

WALSCO LUBRICATOR 

WALSCO CONTACTENE INJECTOR 

WALSCO TUNERLUB 

WALSCO NO.OX 

WALSCO CEMENT 

$2°°value FREE 
with every $2.00 purchase of WALSCO 
products... or $10.00 worth of WALSCO antennas. 

14 

I 

A TERRIFIC 
FREE OFFER! 
Each item in this attrac- 
tive GIFT package will 
be useful to you. And it's 
yours at no extra cost! All 
5 handy items in this 
package are from the 

famous line of 
WALSCO quality 

products. Every 
radio and TV service 

man will want one. 
Get yours today! 

FREE GIFT PACKAGE available at your 
local parts jobber. Get yours today! 

WALTER L. SCHOTT CO. 
Los Angeles 18, Calif. Chicago 6, III. 

RADIO sK TELEVISION NEWS 
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Tune in tris RCA Victor "Personal" radio 
-no bigger than a book. Out pour the 
full tones of any orchestra -so full of 

"living presence" -that it's like holding 
a band in your hand. 

This compact instrument grows directly 
from basic research conducted at RCA 

Laboratories. Scientists and engineers here 
perfected highly efficient circuits and elec- 
tron tubes -powered by compact RCA 
Batteries. Its built -in antenna gives peak 
performance anywhere -at home or "on the 

July, 1 51 

"Live artist" quality is a characteristic of the new 
RCA Victor "Personal" radio, one of the most compact ever built. 

pekrUltad 0. LL 

road." Its miniature loudspeaker offers fine 

acoustical performance in a minimum of 

space. 

Development of this handsome portable 
radio, weighing less than 4 pounds, is another 
example of RCA research and engineering at 
work for you. Result: a totally new satisfaction 
from a small "Personal" radio. 

* * * 

See the latest wonders of radio, television and elec- 
tronics at RCA Exhibition Hall, 36 West 49th Street, 
N. Y. Admission is free. Radio Corporation of America, 
RCA Building, Radio City, New York 20, N. Y. 

s 

See the compact new RCA Victor 
"Personal" radio today. Model 
B411 -now on display at your local 
RCA Victor dealer's. 

RA®IO ,CORPORAT/ON of AME1RlCA 
World Leader rn Radio -77/-6-f /n 7/e v/s/on 

I .i 
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New 3 -° Edition 

SPRAGUE 
TV CAPACITOR 

REPLACEMENT MANUAL 
Here -just off press -is the 

new Sprague Manual that tells 
you in a jiffy just what capacitor 
to use on practically any tele- 
vision replacement job. In- 
cludes complete electrolytic 
capacitor replacement data on 
964 TV receivers -saves you 
time, paves the way to better 
work on practically every job! 

GET YOURS...TODAY! 
Ask your Sprague distributor for 

a FREE copy of this new Manual 
M -473. Or, write your name on 
the attached coupon and en- 
close 10c to cover handling and 

mailing and we will rush 

your copy directly 
to you 

Mail to: 

SPRAGUE PRODUCTS COMPANY 
51 Marshall Street, North Adams, Mass. 

Enclosed is 10 cents for your M -473 TV Manual. 

Name 

Street 

City Zone 

State 
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* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 

THE FCC NEW DEAL IN TV, pro- 
viding for a coast -to -coast chain of 
thousands of new stations in the higher 
bands, and lower bands, too, which 
was scheduled to have been judged by 
industry in an early- spring hearing, 
will now have to wait for the swelter- 
ing days before its fate can be deter- 
mined, because of a sudden avalanche 
of briefs from over 700 prospective li- 
censees, educators, associations, con- 
sultants, network owners, manufac- 
turers, and labs offering varied opin- 
ions on the plan. 

Three professional groups played a 
major role in effecting a deferment of 
the fact -finding sessions : the Federal 
Communications Bar Association, As- 
sociation of Federal Communications 
Consulting Engineers, and the Na- 
tional Association of Radio and Tele- 
vision Broadcasters. All claimed that 
the storm of comments would require 
many more weeks and months to di- 
gest than anticipated, for the prepara- 
tion of their complete reviews on the 
situation. Survey reports filed by these 
associations were highly critical of the 
proposals offered by government. Ac- 
cording to NARTB, the Commission 
has suggested the subtraction of large 
number of channels for a ... "special 
class of applicants by means of a blan- 
ket reservation ..." This special class, 
or educators were not, in their opin- 
ion, entitled to this broad indefinite as- 
signment at a time when frequencies 
were precious. They felt that alterna- 
tive methods of providing school pro- 
grams should be considered; wire lines 
or microwave relays. It was their 
opinion, too, that universities were not 
too keen about TV, with many groups, 
such as the NCAA (representing 
around 300 of the country's largest 
schools) on record suggesting that no 
sports, such as football, should be 
telecast. 

The legal specialists indicated in 
their comments that the recommended 
policy was ... "predicated upon an 
invalid legal foundation ... ", the pro- 
cedures suggested violating the pres- 
ent law, since there was no recognition 
of the rights of applicants to ... "an 
equal and fair opportunity to be heard 
on the merits of applications." 

Even members of Congress entered 
the argument, with some making per- 
sonal pleas for their areas. Senator 
Edwin C. Johnson of Colorado pointed 
out in a brief that Denver should cer- 
tainly have more than the three corn- 

mercial very -high channels assigned. 
This allocation, he declared, actually ... "discriminates" against the city, 
and in his opinion was therefore . . . 

"contrary to Congressional policy of 
fair, efficient, and equitable distribu- 
tion of TV broadcast facilities ... " 

The Senator asked that there be a re- 
assignment of channels in his home 
state or among the states of Colorado, 
Wyoming, and Nebraska. 

Dissatisfaction was also voiced by 
WIP in Philadelphia, who declared 
that the removal of channel 12 from 
that city was improper. It appears as 
if WIP had applied for this channel, 
and extensive hearings on the case 
were completed before the freeze was 
clamped on, a procedure which was 
quite costly to the station. Executives 
of this station felt that the channel 
should now remain in the City of 
Brotherly Love. 

An alternate allocation plan was 
also filed with the Commission by one 
of the networks, Du Mont. Their pro- 
posal showed that the FCC could, 
through some reshuffling, add some 98 
stations in the very -high bands and 61 
in the higher bands. Specifically, Du 
Mont pointed out that in 375 commu- 
nities it should be possible to provide 
for 655. very -high stations, instead of 
557 outlets in 342 communities. In the 
ultra -high scheme, which involved an 
area north and east of Memphis, 598 
stations were cited as being possibili- 
ties, instead of 537 outlined by the 
Commission. 

The Du Mont proposal also con- 
tained one allocation -solution sugges- 
tion which may become a headline 
topic during the summer hearings. It 
seems as if some of the researchers of 
this pioneer manufacturer had had 
some interesting experience with auto- 
matic computing equipment, particu- 
larly with the Whirlwind One machine 
at the Massachusetts Institute of 
Technology, the device providing un- 
usually complete and accurate answers 
to complex problems, one of which in- 
volved allocations. In view of these 
results, they feel that Mr. Whirlwind 
can perhaps provide the answers to 
the whole allocation problem. So, they 
have fed some typical cases to the 
machine and plan to feed more to the 
huge electronic gear. And if FCC per- 
mits, the answers will be entered on 
the record. The results of this test 
may introduce a new era in frequency 
charting. 
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Here's a "BOND" 
That Money 
Can't Buy... 

L THE 

AYTHEON 
BOND 

or ELECTRONIC 

TECHNICIANS 

This is to certify that 

rank's piaàio %derision citrnict 
A nf/(,,,y.., ;,..,./ ?RAYTHEON 

BONDED ELECTRONIC TECHNICIANS 

...<_ W .. 

,.Z 4..rw yh 

It's a bond of integrity -a bond of ability -a bond of confidence 

between customer and service dealer. It's a bond resulting from 

Raytheon's desire to improve relationships between customers and 

service dealers. It's a bond of great value - yet it's yours at no cost 

if you can qualify. It's a bond that's Raytheon's investment in your 

future. 

For more than five years the Raytheon Bond, which cash protects 

service dealers' 90 -day guarantee on TV and Radio Repairs, has 

helped radio and television shops throughout the country to increase 

volume, build customer good will and has shielded them against 

attacks on their integrity. It can do the same for you! 

Better ask your Raytheon Tube Distributor if you 

can qualify for this outstanding business asset. 

RIGHT...FOR SOUND AND SIGHT 

Newton, Mass., Chicogo, III Atlanta, Ga., Los Angeles, Calif. excellence in ékc tonccó 

API* AND TELEVISION RECEIVING TUBES, CATHODE RAY TUBES, SPECIAL PURPOSE TUBES, SUBMINIATURE TUBES, MICROWAVE UBES 
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EORERS 
i F` a 

. ll .Sealed 
her;etca Y 

and filter Reactors 

ll requirements 
ol 

the Complete Transformer line 
that Meets Military Specifications 
If you require fully approved MIL -T -27 Transformers and Filter Reactors for prototype models, pilot runs or special applications, and need them in a hurry -call your electronic parts distributor for quick service on CHICAGO Hermeti- cally- Sealed units. Chances are he'll have them in stock -and you'll save valuable time and effort. There's a complete range of CHICAGO MIL -T -27 Transformers available: Power, Bias, Filament, Filter, Audio. 

CHICAGO Hermetically -Sealed Transformers are the world's toughest units, preferred by engineers for those rugged applications. These stock transformers may be incorporated in your equipment with full assurance that they meet complete MIL -T -27 specifications. 

: ,rsraag5.1., 
SEND FOR "NEW EQUIPMENT" TRANSFORMER CATALOG 

Have the full details at your fingertips on CHICAGO'S New Equip- 
ment Line -covering all MIL -1 -27 units as well as famous Sealed - 
in -Steel transformers engineered for every application and geared 
to today's circuit requirements. Write for your free copy of this 
important catalog today, or get it from your distributor. 

CHICAGO TRANSFORMER 

18 

DIVISION OF ESSEX WIRE CORPORATION 

3501 ADDISON STREET CHICAGO 18, ILLINOIS 

The torrent of briefs snarled plans 
made by many, particularly those at 
the Commission, who expected the 
hearings to begin earlier and end 
around August. FCC Headman Wayne 
Coy had told a group of newspaper 
men during a Washington meeting 
that this .. . "hearing may take ?s 
much as two months. That would 
bring us up to the forepart of August. 
The Commission may need August and 
September to study the record and 
render a final decision on its allocation 
master plan. Thereafter, it will allow 
a reasonable time, perhaps as much as 
two months, for the filing of new ap- 
plications and the amending of old 
ones. That would bring us up to the 
first of December when the Commis- 
sion could begin granting new con- 
struction permits or ordering hearings 
for contested applications." 

With the hearings now set to begin 
just a few weeks before the Commis- 
sion had felt they might end, and with 
about triple the amount of testimony 
to study, it appears as if several and 
perhaps even more months will have 
to be added to Coy's timetable for the 
processing of permits for new stations. 
The general consensus is that the 
spring of '52 might see the beginning 
of a flow of station approvals. Whether 
the towers will go up and buildings 
will be constructed immediately or in 
the future, will depend on the needs 
of the military and the success of the 
CMP plan in allocating material for 
defense and the civilian front. Accord- 
ing to Coy, TV transmitters do not 
. . . "require a large amount of ma- 
terials and there is considerable op- 
timism in the trade that a reasonable 
amount of such materials ma,;' be 
made available during '52." The out- 
look for '53, opined Coy, appears 
bright. Citing Charles Wilson's favor- 
able report to the President, Coy said 
that . . . "within the present frame- 
work of defense planning, the radio 
manufacturing industry has a reason- 
able expectation that there will be a 
continued, though somewhat curtailed, 
flow of materials." 

COLOR TV, still a subject of sharp 
debate everywhere and destined to be 
a controversial topic for a long time, 
in spite of the decision of t; e jurists 
in Washington, had been adopted prior 
to the final decision by some mem- 
bers of the Commission, particularly 
its chief, Wayne Coy, as a favorite 
speech item. In an address before the 
National Newspaper Promotion Asso- 
ciation in Washington, commenting on 
the fact that it had been suggested 
that he touch on the subject of color, 
he said : "Confidentially, I would have 
touched on it even without a sugges- 
tion. I am a color enthusiast. And I 
know that most of you, too, are be- 
corning increasingly color- minded." 

Describing the Commission's new in- 
terest in color, Coy declared that they 
have found that . . . "color opens up 
whole new fields for effective broad- 
casting." 

(Continued on page 120) 
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JAW 'iJrjitrbrld 
to prepare for better pay jobs in 

A_ANVE NT'Nkh 
No vocational field offers more opportuni- 
ties for "career" jobs and good pay than 
television -America's fastest growing 
industry. The demand for TRAINED and 
EXPERIENCED TV SERVICEMEN is growing. 
There is a big shortage of such men now 
and will be for several years to come. 

PLENTY OF GOOD JOBS OPEN TODAY 

Radio -Television jobbers, dealers and serv- 
ice companies offer lifelong opportunities 
with excellent salaries for qualified service 
technicians. Manufacturers of television re- 
ceivers are looking for men with good serv- 
ice training as inspectors, testers and trouble- 
shooters. Many experienced servicemen go 
into business for themselves. Others hold 
their regular jobs and earn extra money 
servicing TV receivers in their spare time. 

Radio -electronics manufacturers busy 
with defense equipment contracts offer ex- 
cellent job opportunities for men with a 

television technician background. Service- 
men called into military service are further 
reducing the supply of skilled TV service- 
men available for civilian activities. Think 
what television servicing offers you in terms 
of a lifetime career and financial security. 

* * 
LOWER RATES FOR GROUPS! Employers 
in the radio -electronics industry who 
desire to enroll six or more of their 
employees for this course, may do so 

at lower rates for the group. A special 
group application form is available for 
employers desiring to take advantage 
of this offer. 

RCA INSTITUTES Home Study Course 

in TELEVISION SERVICING - 
A Service to the Industry 

Because of the critical shortage of TRAINED 
and EXPERIENCED TV SERVICEMEN, RCA In- 
stitutes is offering this highly specialized and 
practical home study course as a service to 
the working members of the radio- televi- 
sion -electronics industry. Its object is to 
train more good servicemen and to help 
make good servicemen better. 

Never before has this course been avail- 
able to anyone outside of RCA. It is now 
offered to you, through RCA Institutes, one 
of America's oldest and most respected tech- 
nical training schools. The course covers 
most major makes and types of TV receivers. 
Available exclusively to men in the radio - 
television- electronics field. Not offered to 
the general public, or under G.I. Bill. 

The cost is low ... only $9 a unit for 10 
units or $90 total, on an easy pay- as -you- 
learn plan. At successful completion of the 
course you earn an RCA Institutes certificate 
that can lead straight to a better job at 
higher pay. 

for men in 

rodio- electronics 

YOU STUDY AT HOME 

In your spare time, you learn pre -tested 
"How- to- do -it" techniques with "How -it- 
works" information in easy -to -study lessons. 
The course is based on the experience of the 
RCA Service Company in servicing Thousands 
of home television receivers. 

YOU KEEP WORKING ON YOUR JOB 

Because you work in the radio- television- 
electronics industry, your job provides the 
laboratory work of the course. There are no 

kits, parts or equipment to buy. Self - 
employed independent radio and television 
servicemen are e'igible for enrollment. 

SEND FOR FREE BOOKLET. Find out complete details 
of the RCA INSTITUTES Home Study Course in TELE- 
VISION SERVICING. Don't pass up this opportunity to 
prepare yourself for a money - making career in the television 
industry. Illustrated booklet explains all the features of the 
course. Mail coupon in an envelope or paste on a penny 
postcard -NOW! 

RCA INSTITUTES, INC. 
A SERVICE Of RADIO CORPORATION of AMERICA 

350 WEST FOURTH STREET, NEW YORKI4, N. Y L. 

1951 

RCA INSTITUTES, INC. 
Home Study Department, RN -751 

350 West Fourth Street, New York 14, N.Y. 

Without obligation on my part, please send me copy of booklet "RCA 
INSTITUTES Home Study Course in TELEVISION SERVICING." (No 
salesman will call.) 

Name 

Address 

City Zone State 

(Please Print) 

J 
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PRINTED 

First Guide for Printed 
Electronic Circuits Ever 

Offered in the 
Industry 

A "Must" for 

Modern Service 

Shops 

20 

Did you know that 
approximately 60% of the 

radios and TV sets produced today 
have one or more Printed Electronic Cir- 
cuits in their respective chasses? 
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ELECTRONIC CIRCU T GU DE 

Mr. Service Engineer . . . Here's one of the 

most modern helps you've ever had for modern 

TV, AM -FM Service ... exact listings show you 

all Centralab complete PRINTED ELECTRONIC 

CIRCUIT REPLACEMENTS ...prepared especially 

for you by Centralab, originators and exclusive 

manufacturers of all complete PRINTED 
ELECTRONIC CIRCUITS used today... 

and it's Absolutely FREE! 

SAMPLE LISTING 
AKE 

Identification 
Printed on Part 

CRL 
Mfr's. Part Number Cat. No. 

DMIRAL 
63A4-1 
63A4-2 
63A4-3 
63A5-I 
63A6-I 
YA 105-043 
YA400-003 

63A4-I 
63A4-2 
63 A4-3 
63A5-I 
63A6-I 
63A3-I 
63A5-2 

PC-90 
PC-9I 
PC-9 I 

PC-80 
PC-I01 
PC-50 
PC-70 

IR KING 
YA402-002 PC- 100 

Identification 
Printed on Part 

GAROD 
YA 103-003 j' 
YA 105-043 
YA402-002 

GENERAL ELECT 
YA402 -002 

HALLIC 

Mir's. Part Number 

B-10.100-1 
B-10.100 

Cen 
Division of GLOBE -UNION INC. Milwaukee 

July, 1951 

MAIL TODAY 
FOR YOUR FREE COPY 

Name 

Address 

CENTRALAB Div. of Globe -Union Inc. 

910 E. Keefe Ave., Milwaukee 1, Wisconsin 

Please send me without delay, a copy of 
first Printed Electronic Circuit Guide. 

Centralab's 

City Zone State 
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2)lew Trio ?roduct1ì 
TRIO TV ROTATOR AND DIRECTION INDICATOR 

TWO HEAVY DUTY MOTORS 
For Trouble -free Two Direction Rotation 

Here's the rotator that provides the ultimate in trouble -free depend- 
able operation. Designed to support the heaviest TV arrays - even 
in 80 M.P.H. winds! This outstanding rotator has undergone extensive 
tests for three years, standing up under every abuse and temperature 
extremes. 

Here, indeed, is the rotator that abolishes TV callback problems! 

Two Heavy Duty Motors 
Two 24 volt motors are used - one for clockwise and one for counter- 
clockwise rotation. Even if children play with the unit and leave it on 
continuously, a motor cannot burn out since load on a single motor is 
never on more than 50% of the time! 

Positive acting electrical stops at both ends of 360° turn eliminates 
lead damage. 

Indicator always shows 
exact antenna position. 

Compare These Features 
Cast TENSALLOY aluminum mast holder withstands 
4500 lbs. bending movement. 
11 /16'steel shaft withstands 4500 lbs. bending move- 
ment 
Automatic Electro- Mechanical Brake - reduces 
coasting to minimum 
Can be fastened to any pipe up to 2' OD 

Two direction rotation 
All -aluminum case - no cast zinc! 
Numbered terminal boards on rotator and indicator 
Turns 1 RPM, lifetime lubricated 
Ball -bearing end thrusts on shafts 
Ideal for 10, 6 and 2 meter amateur use 

NEW TRIO ,4ee ,leucúucrx TOWER 
Weighing less than a pound per foot, this sturdy, extremely handsome, 
all weather -proof triangular tower represents a great refinement in 
streamlined appearance and installation ease over all others. Its all - 
aluminum components permit the most flexible arrangements for 
construction of the exact tower needed for any installation. 

Tower may be raised from horizontal position in heights up to 40 feet. 
For additional height, sections may be added from bottom. 

Comes in 5 foot sections, a bottom section, a top section and as many 
center sections as desired. 

Dual Swivel Base 
280° and 360° 

FEATURES 
Sturdy, Yet Light In Weight - Less Than A 
Pound Per Foot 
Forever Rust Proof 
High Quality Extruded Aluminum 
Interchangeable Sections 
Preferred Riveted Construction ... No Welded 
Joints 
Dual Swivel Base.- 180° and 360° permits ver- 
tical or horizontal plane mounting 
Low Installation Cost 
Completely Cartoned For Protection In Shipping - Compact Storage 

ÍIÌ 

THOMPSON CORPORATION 
AFFILIATED WITH TRIO MANUFACTURING CO. 

GRIGGSVILLE, ILLINOIS 
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TRIO YAGIS 
. . ß e a d lie'1t eld .. 

TRIO DOUBLE FOLDED DIPOLE 

(Model 304) 

A 
Here is the popular TRIO 
Double Dipole TV Antenna. 
With 10 db forward gain and a 
front -to -back ratio of 25 db, 
it is unexcelled for extreme 
fringe areas. Available for 
each of 12 TV channels. Easily ' / 
stacked for additional gain. / 
Reinforced fittings for extra 
strength - extra rigidity! 

Exact Impedance Match To 300 ohm Line! 
Sturdy Construction - Light Weight! 
Partially Assembled! 

TRIO 2- CHANNEL N, 
YAGIS 

(Models 445 & 479) 

Rapidly becoming the most 
popular - most wanted TV 
antenna in America. Avail- 
able for channels 4 and 5, and 
channels 7 and 9. Provides 
gain on two channels equal to 
any two conventional 4- 
element yagis! 

Full 10 db Gain On 2 Channels! 
Less Weight Per Gain Than Any Other TV 
Antenna! 

TRIO PHASITRON 
Now available separately 

(Model No. 
PC-600) 

The TRIO PHASI- 
TRON, originally 
sold only as part of 
the TRIO Controlled 
Pattern TV Antenna Ç` 
System, is now avail- 
able separately for TV 
set owners who want to get the very best results 
from their sets and antennas, or to hams and other 
experimenters. 

PHASITRON acts as a continuously variable tuning 
stub and will provide an exact impedance match 
between line and booster and helpful in matching 
output impedance of booster to set input impedance. 
Due to exact matching, losses in fine become neg- 
ligible and set perFormance greatly improved. 

May also be used to coordinate input from two or 
more antennas to provide added balanced output 
to set. Write for full details. 

NEW TRIO TV ACCESSORY 
CONTROL UNIT 

(Model No. RY -1) 

A handy control unit 
that hides away in- 
side or in back of the 
TV set and provides 
an automatic line 
switch for booster, rotator, TV lamp or other acces- 
sories. By plugging the line cords from these acces- 
sories into the TRIO Control Relay Unit, all 
accessories are turned on with the one switch con- 
trolling the TV set. Quickly installed without 
making any wiring changes in set. 

R r 
0 Ji'fWI MFG. CO. 

GRIGGSVILLE, ILLINOIS 
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FIRST with a long -term user warranty. G.E. pio- 
neered the customer warranty on picture tubes ... com- 

mencing with date of retail purchase ... safeguarding 
your customers and you, as tube dealer, for six months 
after installation. By this BIG step forward, G.E. re- 

moved any worry that its picture tubes on your shelves 
might run beyond the manufacturer's warranty period. 
Now you can stock a full line with confidence. And no 
matter when the tubes are installed, your customers 
will get full -term, registered G -E warranties in every case! 

FIRST to benefit from full -page tube consumer ad- 

vertising. General Electric made tube history when it 

launched full -page tube advertising in LIFE and the 
POST -a continuing campaign that is reaching regu- 
larly more than 24,000,000 readers from coast to coast. 
As a G -E dealer, you profit directly from the tremendous 
G -E tube acceptance which this advertising creates. 

rnEsT in wide range of G -E tube types and sizes 

available. Round tubes and rectangular -glass, metal - 
small, medium, large- screen -General Electric builds 
virtually all types and sizes, giving you the biggest 

picture -tube line. You can service any TV set with assur- 
ance that a G -E tube will meet your needs! Conversions 
to larger screens often are practical -and profitable. 
With G -E tubes, you can give set owners the larger, 
easier -to -view pictures they want. And G -E Aluminized 
Tubes enable you to give them brighter TV pictures! 

' ST in proved tube quality. You can't beat G -E 

picture -tube performance! Quality features (example: 
all -glass electron -gun beading) typify the care G.E. 

gives to design details that make for superiority. After- 
wards comes precision manufacture by ultra- modern 
equipment in new, well -lighted premises ... followed 
by final tests which relentlessly reject any tubes with 
faulty screen or other characteristics. G -E picture tubes 
uniformly are good tubes! They give top owner satisfac- 
tion -build profits and prestige for you! 

CASH IN NOW ON THESE G -E "FIRSTS"! 

SEE YOUR G -E TUBE DISTRIBUTOR! 

GENERAL 
July, 1951 
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ACTUAL 
SIZE 

PYRAMID 
TINY TYPE 85LPT 

TUBULAR 

PAPER 

CAPACITORS 

Fit anywhere! 
Suitable for 
85 °C. operation! 
CAPACITANCE RANGE: 

.0001 TO .5 MFD. 

VOLTAGE RANGE: 

200 TO 600 V., INCLUSIVE 

Sturdily built in phenolic - 
impregnated tubes. Ends 
are plastic -sealed. 

WRITE FOR COMPLETE LITERATURE 

Representatives and Distributors 
Throughout the U.S.A. and Canada 

PYRAMID 
PYRAMID ELECTRIC COMPANY 

1445 Hudson Boulevard 

North Bergen, N. J., U. S. A. 

TELEGRAMS: WUX North Bergen, N. J. 
CABLE ADDRESS: Pyramidusa 

24 

EDWARD K. FOSTER has been named 
vice -president and member of the ad- 

ministration corn - 
mittee of Bendix 
Aviation Corpora- 
tion. 

He will continue 
as general manager 
of the company's ra- 
dio communications 
division, Baltimore. 
Mr. Foster went to 

Baltimore in 1940 as factory manager 
of the radio division and was succes- 
sively promoted to assistant general 
manager and general manager. 

Mr. Foster has been in the radio in- 
dustry since 1928 when he went to 
work as a stock clerk for the DeForest 
Radio Company and subsequently 
served as purchasing agent and pro- 
duction manager of that firm. He was 
also associated with Sylvania Electric 
Company Inc., joining Bendix in 1936. 

* * * 

CAPITOL RECORDS, INC. has expanded 
its custom service operation with the 
establishment of a studio and record- 
ing services division in Hollywood, 
California. 

All of the studios and recording 
equipment at the company's Melrose 
Avenue plant in Hollywood will be 
made available for custom recording. 
Harvey J. Richardson has been named 
sales manager for this new service de- 
partment. 

James Bayless, in addition to his 
duties as manufacturing plant mana- 
ger, will supervise the Melrose studios. 

The company announces that it is 
equipped to handle all types of custom 
recording and interested persons 
should contact the Studio and Record- 
ing Services Division at 5515 Melrose 
Avenue, Hollywood, California. 

* * * 

THEODORE LINDENBERG has been ap- 
pointed chief design engineer of Pick- 

ering cI Company, 
Oceanside, Long Is- 
land manufacturer 
of audio compo- 
nents for record 
playing equipment. 

Mr. Lindenberg 
began his career in 
audio back in 1929 
while still in col- 

lege, collaborating with his father in 
the design of speakers and portable 16 
mm sound recording systems. Later 
he established and operated a sound 
and recording studio in Columbus, 
Ohio. 

At the outbreak of World War II, 
he joined Fairchild Camera & Instru- 
ment Corp. as a recording design and 
production engineer. When the Fair- 

child Recording Equipment Corp. was 
formed, he was placed in charge of en- 
gineering for its instrument and disc 
recording division. 

He is a charter member of the Audio 
Engineering Society and New York 
Sapphire Club. He was president of 
AES during 1949 -50 and is currently a 
member of the board of governors. 

* * * 
TRACERLAB, INC. has leased the entire 
sixth floor at 286 Congress Street in 
Boston primarily for the assembly of 
electronic instruments ... AIR ASSO- 
CIATES INCORPORATED has leased ad- 
ditional plant capacity at 511 Joyce 
Street in Orange, New Jersey to per- 
mit increased production of its line of 
electronic equipment ... ALPHA WIRE 
CORPORATION has recently moved to 
new and larger quarters at 430 Broad- 
way in New York ... SPRAGUE ELEC- 
TRIC COMPANY has purchased part of 
a woolen mill in Bennington, Vermont 
in order to provide increased facilities 
for the manufacture of its high -tem- 
perature magnet wire ... RAYTHEON 
MANUFACTURING COMPANY of Wal- 
tham, Mass. has moved its New York 
and international sales offices to 19 
Rector Street in New York . . . 

AMERICAN TELEVISION & RADIO CO. 
of St. Paul, Minn. has moved its New 
York offices to 6 East 39th Street, New 
York 16, New York. Lee Rocke is the 
metropolitan area representative . . . 

VARIETY ELECTRIC CO., INC. has re- 
cently moved to its own three -story 
building at 468 Broad Street, Newark, 
New Jersey. 

* * * 
T. J. FALK has been appointed super- 
visor of technical publications for the 

General Electric 
Company's Receiver 
Division. 

He has been with 
the company since 
1935 when he be- 
came service mana- 
ger for the New 
York metropolitan 
area. 

From 1941 to 1945 he was employed 
as an engineer for the Receiver Divi- 
sion in Bridgeport, Conn. Later he en- 
tered technical service in Bridgeport, 
then returned to New York City as 
service manager. Prior to his appoint- 
ment as supervisor, he worked in the 
technical publications section in Syra- 
cuse. 

* * * 
AEROCOIL INC. has been recently 
formed to manufacture a line of coils, 
coil assemblies, and specialized elec- 
tronic equipment. Principals in the 
new firm are Victor G. Matto, presi- 
dent; Walter J. Bonazza, chief engi- 
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ADD TECHNICAL TRAINING TO YOUR PRACTICAL EXPERIENCE 

GET YOUR FCC LICENSE IN A HURRY! 
THEN -Use Our Amazingly Effective JOB - FINDING Service 

6)9f this Valuable Booklet FRej 

TELLS HOW - 
WE GUARANTEE 

TO TRAIN AND COACH YOU AT HOME 
IN SPARE TIME UNTIL YOU GET 

YOUR FCC LICENSE 
If you have had any practical experience- Amateur, Army, 

Navy, Radio repair, or experimenting. 

TELLS HOW - Employers make 

JOB OFFERS Like These 

to Our Graduates Every Month 
Telegram, August 9, 1950, from Chief Engineer, Broadcast Station, Pennsylvania, 
"Have job opening for one transmitter operator to start immediately, contact 
me at once." 
Letter, August 12, 1950. from Dir. Radio Div. State Highway Patrol, "We have two 
vacancies in our Radio Communication Division. Starting pay 5200; $250 after six 

months' satisfactory service. Will you recommend graduates of your school." 

These are just a few examples of the job offers that come to our office periodi- 
cally. Some licensed radiomen filled each of these jobs ... it might have been 
you 

HERE'S PROOF FCC LICENSES ARE OFTEN 

SECURED IN A FEW HOURS OF STUDY With OUR 

Coaching AT HOME in Spare Timer 
Name and Address 

Lee Worthy. 
22101Vz Wilshire St.. Bakersfield, Calif. 

Clifford E. Vogt. 
Box 1016. Dania. Fla. 

Francis X. Foerch. 
38 Beucler Pl.. Bergenfield, N. J. 

S /Sgt. Ben H. Davis. 
317 North Roosevelt. Lebanon. Ill. 

Albert Schnell. 
110 West Ilth St.. Escondido. Calif. 

License Lessons 
2nd Phone 16 

1st Phone 20 

Ist Phone 38 

1st Phone 28 

2nd Phone 23 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -31, 4900 Euclid Bldg.. Cleveland 3. Ohio 

Approved for Veteran Training Under G.I. Bill 

July. 1!/5I 

TELLS HOW- 

Money-Mpkln9 
f<< 

Dm fnercial 
Radi Opera;or a 

I 1('ENSE 
information 

Our Amazingly Effective 
JOB FINDING SERVICE 
Helps CIRE Students Get Better Jobs 

Here are a few recent examples of Job -Finding results: 

GETS FIVE JOB -OFFERS FROM BROADCAST STATIONS 

"Your Chief Engineer's Bulletin is a grand way of obtaining employment for your grad- 
uates who have obtained their Ist class license. Since my name has been on the list I 

have received calls or letters from five stations in the southern states. and am now em- 

ployed as Transmitting Engineer at WMMT." 
Elmer Powell, Box 274, Sparta. Tenn. 

GETS CIVIL SERVICE JOB 

"I have obtained a position at Wright - Patterson Air Force Base. Dayton. Ohio. as Jun- 
ior Electronic Equipment Repairman. The Employment Application you prepared for nie 

had a lot to do with my landing this desirable position." 
Charles E. Loomis. 4516 Genessee Ave.. Dayton 6. Ohio. 

OURS IS THE 
O N L Y H O M E 

STUDY COURSE 
WHICH SUP- 
PLIES FCC -TYPE 
EXAMINATIONS 
WITH ALL LES - 
S O N S A N D 
FINAL TESTS. 

GETS JOB WITH CAA 
"I have had half a dozen or so offers since I mailed some fifty 
of the two hundred employment applications your school for- 
warded me. I accepted a position with the Civil Aeronautics 
Administration as Maintenance Technician. Thank you very 

much for the fine cooperation and help your organization has 

given me in finding a job in the radio field." 
Dale E. Young. 122 Robbins St.. Owosso. Mich. 

Your FCC Ticket is always recognized in all 
radio fields as proof of your technical ability. 

MAIL COUPON NOW 
CLEVELAND INSTITUTE 
Desk RN -31 -4900 Euclid 

(Address to Desk 

Approved For Veteran 
I vaut to know hoir I ran get my F('(' 
Send me your FREE booklet. "flow to 
tints" (does not caser exams for Anta 
sample FCC -type exam and the valuable 
FCC License Information." 

OF RADIO ELECTRONICS 
Bldg.. Cleveland 3. Ohio 
No. to avoid delay) 

Training Under G. I. Bill 
ticket ill a minimum of lime. 
l'as: FC(' License Examina- 

teur License), as well as a 

new booklet, "Money- llakin;c 

X.\\fI: 

.\ DURESS . 

(I1y ZO\F ST.\TE 
l'aár pn,1 r;trd or .end air mail. 
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'- 
Play the Baseball Market 

EE with the WORKSHOP 

26 

DUHI 
U.S. PATENT NO. 2- 538 -915 

Baseball television is big business - 
well over half* of the total viewing audience 
in the summertime. To get the full drama of 
"grand slam" home runs and hair- trigger plays on 
your television screen, you need a superior 
antenna. This is where the Workshop Dubi -Yee fits the picture. 
Its high gain and sharp directivity bring in strong, clear, 
steady pictures. Ghosts and snow are reduced to the barest minimum 
even in the toughest locations, and performance is boosted on 
the difficult high channels 7 to 13. 

For good baseball and summertime profits get the Workshop Dubl -Yee. 

*Estimated at 63 per cent. 

THE WORK SHOP ASSOCIATES 
INCORPORATED 

Specialists in High Frequency Antennas 
135 Crescent Road, Needham Heights 94, Massachusetts 

veer; and Peter Bedoian, general 
manager. The firm has headquarters 
at 507 26th Street in Union City, New 
Jersey ... THE POLYMER CORPORA- 
TION OF PENNSYLVANIA has been set 
up by THE POLYMER CORPORATION 
of Reading, Pa. to handle all of the 
concern's sales activities. The parent 
company will restrict its activities to 
production, research, and development 

LOWELL METAL PRODUCTS COR- 
PORATION of St. Louis has announced 
a change in the corporate name to 
LOWELL MANUFACTURING COMPANY. 
The concern manufactures ceiling and 
wall speaker baffles and allied acousti- 
cal equipment . . . BERGEN WIRE ROPE 
COMPANY of Lodi, New Jersey has 
been acquired by REEVES SOUNDCRAFT 
CORP. of New York by outright pur- 
chase. The Lodi company will be op- 
erated as a wholly -owned subsidiary 
of the New York firm . . . UTAH RA- 
DIO PRODUCTS COMPANY, INC. has 
been formed in Huntington, Indiana 
and has begun the manufacture and 
sale of radio speakers and allied prod- 
ucts. The new corporation is a wholly- 
owned subsidiary of the NEWPORT 
STEEL CORPORATION. 

* * * 
H. B. FANCHER has been appointed di- 
vision engineer of commercial prod- 

ucts for General 
Electric Company's 
Commercial Equip- 
ment Division. 

A graduate of 
Brown University, 
Mr. Fancher joined 
G -E in 1936 and in 
the following year 
was assigned to the 

Advanced Engineering Program in 
Schenectady. 

In 1940, he joined the Transmitter 
Division at Schenectady and during 
the war was actively engaged in de- 
velopment and design work on micro- 
wave relay equipment, military tele- 
vision, and radar. 

Following the war he was project 
engineer for developing the company's 
5 kw. high channel television trans - 
mitter. He was named section engi- 
neer for broadcast studio equipment 
in 1949 and was appointed assistant 
division engineer of commercial prod- 
ucts in January of this year. 

* * * 

NARDA, the National Appliance & Ra- 
dio Dealers Association, is currently 
offering its Certified Television and 
Installation Program to television 
technicians and dealers throughout 
the country, irrespective of their affili- 
ation with NARDA. 

The only requirement for partici- 
pating in this plan is that the dealer 
or technician must agree to conform 
to the CTIS Code of Ethics and coop- 
erate with others in his business area 
in making the program a success. 

Basically, the six -point code re- 
quires that : 1. All work shall be done 
only by competent, qualified techni- 
cians; 2. Only the best materials, 
which have been approved by the 

(Continued on page 116) 
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Service Clinic! 
Engineering information to help you better service Raytheon 

A Sync. Amplifier may be used to perform 
several advantageous functions. One func- 
tion is to invert the polarity of the sync. so 
that the negative output of a triode sync. 
separator may provide the positive triggering 
needed to sync. a blocking -oscillator type of 
sawtooth generator. 

CURVE 

i ` 
ti. 

I . I 
1 

1.....,' 

FROM 
021 

SYNC. 

SEP. 

R89 

Another function is to isolate the `kick -back' 
pulse generated by the vertical blocking oscil- 
lator from effecting horizontal synchronization. 
Also, the sync. amplification and limiting of 
this stage is needed to provide the constant 
sync. amplitude required by the vertical 
blocking oscillator to produce a `roll -free' 
vertical scan. 

B-F 

CURVE 

It 

R77 (90 

FIG. 1 VERT. SYNC. AMP. 

The Vertical Sync. Amplifier circuit, shown 
in Fig. 1, uses a triode section of a 6SN7 tube 
which is signal biased by the action of R89 
and C121. The output developed across the 
plate load R88 is by- passed by C71, thus 
forming the first integrating filter to remove 
the horizontal sync. and retain the vertical 
sync., as shown in Curve A. 

The second stage of integrating filter, in- 
volving R77, C90 and C95, provides the hori- 

Belmont Radio Corp., 5921 W. Dickens Ave., Chicago 39, III. 

Subsidiary of Raytheon Manufacturing Co. 

July-, 1951 

(95 

TO VERT. 

BLOCKING 

OSCILLATOR 

o 

. 

zontal free vertical sync., shown in Curve B, 
that is essential for good vertical interlace. 
(Note: Curve B is 1 /10th the amplitude of 
Curve A and does not show the blocking 
oscillator generated pulse that accompanies 
the sync. at this point.) 

Improved circuitry such as this is one of the 
many reasons why you can feel free to recom- 
mend Raytheon TV to a friend or customer. 

Dependably Built for 
Dependable Performance 

Raytheon TV Presents 

JOHN CAMERON SWAYZE 
Sundays on NBC. See local 
paper for time and station. 

ENi l@EFUND 
or 

, . Guaranteed by y' 

Good Housekeeping 
'f MOTAS ADVERTISED 105° 

7HE STARLIGHT -Model RC -1720 
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TES` EQUIPMENT 

I' /CO KITS 
and INSTRUMENTS 

Tele -King Production Test Foreman James Adler and 
Haro R. Ashley, President of EICO, inspecting the use 
of the EICO Model 425 Oscilloscope and Model 221 
Vacutm Tube Voltmeter at one of the important constant - 
duty alignment positions on the Tele -King television pro- 
duction line, New York City 

New 555K MULTIMETER 

320K SIG. GEN. KIT $19.95 
Wired $29.95 

New 322K SIG GEN. 

KIT $23.95 Wired .434.95 

for laboratory Precision at lowest Cost - 
the leaders look to E /CO! 

No work in electronics is tougher on test equipment than the manufacture 
of quality television sets. Every week, every day, set production is pushed to 
ever greater volume, accelerated to ever faster pace -with no interruptions 
tolerated. Yet tests must be held to highest precision, costs must be kept to 
absolute minimum. 

At the many vital testing positions along the production line of the great 
Tele -King Corporation -day after day, hour after hour -EICO instruments 
stand guard. From engineer to production chief to line tester, the men at 
Tele -King know that for speed, precision and utmost dependability, at 
maximum economy, they can always count on EICO instruments. 

From coast to coast, in one famous TV factory after another, EICO 
instruments again and again prove their superiority. The :op-flight TV set 
makers have discovered -just as over 70,000 servicemen have learned -that 
for the industry's greatest instrument values, at the industry's lowest costs - 
it's EICO! 

Before you buy any higher -priced equipment, be sure you look at the 
EICO line! Each EICO product is jam- packed with unbelievable value. 
YOU be the judge- compare EICO at ycur local jobber today -and SAVE! 
Wr-te NOW for free newest Catalog 7-R. 

FOLLOW THE LEADERS... INSIST ON EICO! 

New 221K VTVM KIT $25.95 
Wired $49.95 

New 425K 5" SCOPE KIT $44.95 
Wired $79.95 

New 950K COND. -RES. 

COMP.BRIDGE KIT. $19.95 
Wired $29.95 

511K VOM 

KIT $14.95 
Wired $17.95 

ELECTRONIC INSTRUMENT CO.,Inc. 
276 NEWPCRT STREET, BROOKLYN 12, NEW YORK 

DX 

360K SWEEP GEN. KIT $34.95 
Wired $49.95 

New 1040K BATTERY ELIM. 

KIT $25.95 Wired $34.95 

HV PROBE 

(Wired only} $6.95 
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New 
526K MULTIMETER KIT 

$13.90 Wired $16.90 

New 1171K RES. 

DECADE BOX KIT 

519,95 Wired 
$24.95 P 

New 625K 
New 315K DELUXE SIG. GEN. TUBE TESTER KIT $34.95 145K SIG. TRACER KIT $19.95 
KIT $39.95 Wired $59.95 Wired $49.95 Wired S28.95 

nces g er on N est Coast. Due to unsettled conditions, prices and specifications ore subject to change without notice. 
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Ça94 OF TIlE AFUS 

LT. G. MARAKAS, USN 
Liaison Officer, AFRS 

Stancil- Hoffman ampli- 
fier and Western Elec- 
tric mixer on location 
at Travis Air Base, Cal. 

Arthur R. DeJong, RM2, and Vernon McKenny, chief re- 

mote recording engineer, AFRS, recording interview 
by Sgt. Robt. Caskey with Lt. George Marakas, USN. 

The Armed Forces Radio Service is the world's largest non -commercial 

radio network comprising 60 stations ranging from 25 watts to 200 kw. 

RACTICALLY synonymous with Armed Forces Radio 
- Service are terms like "show business ", "decommer- 

- - cialize ", "short- wave ", "air checks" and "command 
performance." Naturally, they generate thoughts of mo- 
tion picture stars, radio performers, football games, news 
events, and glamour; but behind the scenes exists another 
world almost foreign to the general public. 

Headed by Major Clifford A. Frink, USA, the Technical 
Production Branch personnel monitor the recording, proc- 
essing, and pressing of all AFRS transcriptions. They also 
procure, install, and maintain equipment used in record- 
ing, assembling, and broadcasting radio programs. Visual- 
ize a radio broadcast network consisting of over sixty radio 
stations that vary from 25 watts to 200,000 watts in power. 
Think in terms of providing each and every one of these 
radio stations with sixty -three hours of program material 
weekly. Then add to the mission another major task of 
broadcasting daily, by short -wave, thirteen hours of spe- 
cially prepared program material to military personnel 
located all over the world. The output is fabulous -about 
400 hours of radio programs broadcast overseas by short- 
wave and 40,000 transcriptions sent overseas each month. 

The equipment used by the Armed Forces Radio Service 
'represents a cross-section of the entire broadcast equip- 
ment manufacturing industry. Included are some German 
and Jap4nese equipped stations serving military personnel 
in Europe and the Far East. The technicians at AFRS re- 
pair, modify, rebuild, and sometimes invent electronic items 
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for the overseas stations. The maintenance shop serves as 
a repair depot. Turntables, control consoles, transmitters, 
and many other pieces of broadcast gear are sent to the 
Hollywood installation, from AFRS stations all over the 
world, to be repaired or replaced. 

The home plant in Hollywood is equipped with three 
studios, a recording room, a master control room for short- 
wave broadcasting, and twelve soundproof audition tanks. 
Under the same roof is housed a modern and well- equipped 

Altec amplifier used with the 21B for "single mike' pickup. 
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A Stancil- Hoffman professional tape recorder used for most 
of the Armed Forces Radio Service's remote assignments. 

A section of the AFRS disc recording facilities in Hollywood. 

Magnecorder PT6 tape recorder and amplifier is particular- 
ly well suited for the remote pickup work done by the AFRS. 

maintenance shop, a tape assembly studio, a remote record- 
ing section, and office space occupied by the Technical Pro- 
duction Branch. 

A certain portion of the recording is done initially on magnetic tape rather than cut on acetate discs. Editing 
and assembly problems are handled with ease by the use 
of tape. Two Ampex type "200" tape recorders and ten 
Stancil -Hoffman type R4 units are used throughout the installation to handle the recording and programming re- 
quirements. These machines are checked daily for fre- 
quency response, distortion, and mechanical difficulties. 
For the most part, all tape recording is done at 15" per 
second. After a program has been put into shape on tape, 
it is transferred to an acetate by dubbing. This permits 
processing and the subsequent transfer to a finished prod- 
uct, the Vinylite pressing. 

Ed Price, chief of the Recording Production Section, 
brings out the point that all AFRS recordings must meet 
the exacting requirements as recommended by the NARTB. 
This organization has adopted as its standard the sixteen 
inch Vinylite disc. 

Frequency response, distortion, and level checks are 
made on every 10th transcription that comes off the press, 
thereby making possible a constant control over the quality 
of the finished product. There are 36 manufacturing steps 
in the process. The pressing itself is done with hydraulic 
presses capable of delivering over 200 tons' pressure. The 
dies are heated by steam and cooled by water. Each press- 
ing cycle involves heating the dies until the Vinylite plastic 
flows to conform to the disc pattern. After the plastic 
flows, the dies must be cooled to harden the plastic before 
the press is opened. Each groove must be properly formed 
without air bubbles, water marks, or impurity defects to 
produce a usable transcription. Each transcription is close- 

One view of the studio showing two RCA recording lathes. These 
units were formerly used by the OWI and were given to AFRS. 
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Two Arcturus "transcript" professional recording lathes in- 
stalled in one of the AFRS studios in Hollywood, California. 
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A bank of three Stancil- Hoffman tape recorders and audio 
amplifiers used in the Armed Forces Radio Service studios. 

sole and line amplifiers so that more than two channels 
can be utilized. Eight selector switches which enable the 
operator to select any of twenty items, eight at a time, 
are incorporated. The plant audio wire system was ex- 
panded to such an extent that programs can be piped from 
the recording room to any other place in the building. 
Upon completion, the recording room will be able to handle 
seven functions simultaneously by using the dual- channel 
console for two channels and piping five other channels to 
recording equipment located remote from the recording 
room. The eighth selector switch permits the operator to 
monitor any one of the seven channels. 

At the present time AFRS is moving about 40 thousand 
16 -inch 33'/s rpm Vinylite transcriptions monthly. A small 
amount of material is recorded in New York, but the major 
portion is done in Los Angeles. 

A backward glance at the more than eight years of 

AFRS activity would uncover many stages and dramatic 
highlights of the organization's expansion which cannot 
be covered here. Much credit is due the commanding of- 

ficer of AFRS, Col. Wm. M. Wright, Jr., AGD, for his 
guidance of AFRS functions. s30 

Checking a Stancil -Hoffman 
-Minitape" machine is func- 

tion of maintenance section. 

Q. Q° ) 

Tape editing and splicing is 
done on a large scale by a 
skilled AFRS sound engineer. 

ly inspected before being accepted. AFRS quality stand- 
ards must be maintained. 

Little has been said about gathering raw material with 
which to produce a show. Most of the programs come in 
off -line but some of them come the hard way. The Remote 
Recording Section completes about 30 remotes a month. 
The most interesting problems are solved in the vast va- 
riety of microphone setups, mixing problems, acoustic diffi- 

culties, and location impossibilities. Vernon McKenny, 
chief of the Remote Recording Section, has solved the basic 
problems by choosing a wide variety of equipment. All re- 
mote assignments are recorded on tape. Two Stancil-Hoff- 
man type R4 portable tape recorders are usually fed by one 
and sometimes two Western Electric type 22 -E portable 
mixer amplifiers. 

One of the most interesting phases of the work done by 

the Technical Production Branch is the engineering and 
installation of new equipment. In order to keep pace with 
the industry, both quality and quantity wise, it becomes 
necessary to revamp, change, or modify existing equip- 
ment. The equipment installed in the Recording Room in- 

cludes two Ampex type 200 tape recorders, one Stancil- 
Hoffman R4 tape recorder, and three recording lathes. 
This equipment is complemented by the various amplifiers, 
equalizers, etc., mounted in three seven -foot racks. All 

of this equipment works into a single -channel control con- 
sole. There are nine input channels to the console, which 
can be mixed, and one output channel. The AFRS tech- 
nical staff recently developed a dual -channel control con- 
sole. Three racks of equipment have been redesigned to 
include amplifiers for all nine input channels to the con- 
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Proper storage tempera- 
ture and correct humidi- 
ty help insure long life 
for the program discs 
recorded by the AFRS. 

Some of the AFRS studio 
equipment. Shown are 
the RCA turntables, con- 
trol console, recording 
amplifiers, hi -fi receiver, 
limiting amplifiers, line 
switching panel, patch 
panel, and equalizers. 
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AA 
An 

ELECTRONIC 

SWITCH 

By 
JAMES G. ARNOLD 

/ \ HE electronic switch can be used 
to advantage in many applica- 

- - tions. With the electronic switch 
it is possible to observe two waveforms 
on one oscilloscope screen. This ex- 
tends an oscilloscope's use greatly. A 
common example is the comparison of 
the input and output waveforms of an 
amplifier. Another interesting example 
is the measurement of phase shift. 

The electronic switch shown was 
constructed by the author and found 
to be very satisfactory in operation. 
It has very few critical points in the 
circuit construction. Components may 
be varied to suit special applications. 
It should prove to be an interesting 
project and, in addition, will produce 
an instrument of great utility for any- 
one possessing an oscilloscope. All re- 
sistors and condensers are of the com- 
mon 10% and 20% tolerance variety 
respectively. 

The 6SN7 forms a conventional free 
running multivibrator circuit while the 
6SL7 is used as a two -channel RC- 
coupled amplifier with parallel output. 
An external power supply was used 
but an individual power supply can 
easily be included. Any voltage from 
250 to 450 volts at 30 milliamperes will 
work well with the circuit shown and 
lower voltages may be used with slight 
modifications of the circuit. The fila- 
ments require 6.3 volts. Individual 
gain controls are provided for each 
waveform amplifier by using 500,000 
ohm potentiometers for the grid re- 
sistor of each section of the 6SL7. 

The input capacity of the 6SL7 is 
approximately 90 iq fd. but is of little 
importance since the frequency range 
of the switch is limited by more pre- 
dominant factors as will be shown 
later. 

In the unit constructed by the au- 
thor a switch was included in the plate 
circuit of the 6SN7. This makes the 
unit available as a two- channel audio 
32 

Front view of electronic switch. To 
identify parts, see diagram, Fig. 3. 

Construction details on a simple unit which will 
increase the usefulness of any ordinary scope. 

voltage amplifier simply by switching 
off the multivibrator. 

The switching action is illustrated in 
Fig. 1A. This is the output waveform 
and is obtained by the rapid switching 
from one amplifier to the other. Only 
one section of the two channel ampli- 
fier is operating at any one time. The 
switching action is obtained by chang- 
ing the bias on each amplifier section 
in such a manner that one amplifier 
section is cut off while the other sec- 
tion is conducting. The current flow 
in the multivibrator is illustrated in 
Fig. 1B. It can be seen that the bias 
for the amplifier sections is obtained 
from the current flow through resis- 
tors R, and R (Fig. 3). These resis- 
tors are carrying the plate current of 
the multivibrator sections. When the 

Fig. 1. (A) Switching action of electronic 
unit. (B) Current flow in the multivibrator. 

plate current of Vi_A increases, VZ_A is 
biased beyond cut -off and no plate sig- 
nal is obtained from this amplifier. At 
the same time Vi_B is cut off and the 
bias is zero on V2_B. Therefore, Vz_B is 
operating as an amplifier and a small 
portion of the waveform on the grid of 

is amplified and fed into the oscil- 
loscope. At this time the multivibra- 
tor performs its switching action and 
the cut -off bias is applied to the grid 
of V._B. The bias is now removed from 
V._A and the waveform on the grid of 
this amplifier is amplified. On the os- 
cilloscope screen the trace from one 
waveform to the other is too rapid to 
leave more than a dim trace. There- 
fore the actual picture on the screen 
is that of the two waveforms, each 
reproduced as a dotted line. 

It can be readily seen that the actual 
signal applied to the input of the os- 
cilloscope is one wave and is essential- 
ly a square wave of much higher fre- 
quency than that of the signal being 
viewed. Here the frequency limitation 
is apparent. A square wave contains 
an infinite number of harmonics. In 
the practical case, the tenth harmonic 
is required to produce a good square 
wave. Therefore the amplifiers of the 
oscilloscope must pass the band of fre- 
quencies from the waveform signal to 
the tenth harmonic of the switching 
frequency. For a given waveform a 
minimum number of dots per cycle will 
be required to give a well defined re- 
production on the oscilloscope screen. 
For a great number of the simpler 
waveforms a minimum of 50 dots per 
cycle will be satisfactory. Now if we 
wish to observe two waves of 400 cy- 
cles on the oscilloscope and we use 50 
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dots per cycle the frequency of the 
switching action will be 200,000 cycles 
per second. If it is necessary to pass 
frequencies up to the tenth harmonic 
then the oscilloscope amplifiers must 
be relatively flat up to 2 megacycles. 
Fair traces may be obtained with less 
than 50 dots per cycle and it is possible 
to get fair representations with ampli- 
fiers with less than a tenth harmonic 
flat response. In this way the fre- 
quency range can be made to cover the 
audio range with a good oscilloscope. It 
should again be noted, in view of other 
applications, the frequency limits are 
in the range of the oscilloscope and 
not within the switch. 

Referring again to Fig. 1A it is 
seen that the amplitude of the com- 
posite signal corresponds to the dis- 
tance between waveforms while the 
individual waveform amplitudes deter- 
mine the degree of "modulation" im- 
posed on the composite wave. We may 
now observe that as the vertical gain 
of the oscilloscope is increased the 
separation between the two waveforms 
is increased. Thus we can control the 
spacing on the screen by the vertical 
gain of the oscilloscope. After separat- 
ing the waves some compensation may 
be needed and is furnished by adjust- 
ment of the input gain controls of the 
switch. To exactly superimpose the 
two waveforms as shown in Fig. lA 
would imply that the gain of oscillo- 
scope amplifiers is zero. This is cor- 
rect. To have the waves superimposed, 
the voltage applied to the vertical 
plates of the cathode -ray tube is equal 
to the output of the switch. 

The frequency of switching is con- 
trolled by R,, R,, C,, and C3. The values 
of these components may be varied to 
take greatest advantage of the oscil- 
loscope to be used with the switch. In 
order to maintain a sharp switching 
action to resistors R, and R3 should 
be maintained above 20,000 ohms. In 
the switch constructed, a variable 
switching frequency control was made 
by using dual potentiometers for these 

Fig. 2. Another method of hooking up 
electronic switch. See text for the details. 

VALUES OF (R3 + R7) Co AND (R8 + Ru) Cs 

WHEN 'B+ 
FREQ. 
(cps) 

= 340 VOLTS 
RC 

(farads x ohms) 
100 .002080 
500 .000417 

1000 .000208 
2000 .000104 
3000 .000069 
4000 .000052 
5000 .000042 

RC values for determining resistor- condens- 
er combinations at various frequencies. 

resistors. Series fixed resistors were 
used to keep the total resistance in 
each grid circuit above 20,000 ohms. The 
frequency of switching is proportional 
to 1/(R6 + R,)C3, and 1 /(R + ROC, 
A balanced switching action is ob- 
tained by keeping 1 /(R6 + R,)C3 = 
l(R8 + Rs)C,, hence the dual poten- 
tiometer. The frequency control may 
be omitted and a dual pot will not be 
required. For most purposes a variable 
switching frequency is not necessary. 

If the variable switching frequency 
is used, it will be possible to extend 
the use of the switch considerably. In 
Fig. 2 another method of applica- 
tion is illustrated. Let us say we wish 
to observe two waves of 40,000 cycles 
per second. Apply the two signals to 
the inputs of the switch and apply 
either of the signals to the sync input 
of the switch. By increasing or de- 
creasing the sync voltage control, sync 
the switch on some even sub -multiple 
of the signal frequency, let us say 1/4 

in this case. Now our switch is operat- 
ing at a rate of 10,000 switches per 

Top chassis view of the electronic switch. The comparatively 

SI 

RI R4 

1/2 6SN7 

R2 

RI2 

I/2 6SN7 

et 

SYNC 

INPUT 
(OPTIONAL) 

i, 
1/2 6SL7T2 

INPU1 

A 

VI 

4% 

\` 
/2 6SL7 

INPUT 
s 

V2 

6.3 V. 

R,- 220,000 ohm, 1/2 w. res. 
R,- 500,000 ohm pot with sw., S, 
R3, R,, -2200 ohm, 1/2 w. res. 
R R,_,- 22,000 ohm, 1/2 w. res. 
R R,,- 500,000 ohm pot. 
R8, R, -Dual pot, 100,000 ohms per sec. 
R,, R8- 20,000 ohm, 1/2 w. res. 
Cl, C3 --.003 µid., 200 v. cond. 

Aid., 200 v. cond. 
S,- S.p.s.t. toggle sw. (on R,) 
V, -6SN7 tube 
V, -6SL7, tube 

6 

Fig. 3. Schematic of the electronic switch. 

second. Now sync the scope on twice 
this frequency by using the signal fre- 
quency and sync on every second cycle. 
Now the amplifiers in the switch are 
conducting on alternate sweeps of the 
oscilloscope. . This system is trouble- 
some to set up and the sync is quite 
critical but it greatly extends the use 
of the switch. 30 

Under chassis view. All wiring is direct and in most cases 

few components required makes this unit easy to construct. the components are wired into the circuit by their own leads. 
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Fig. 1. G -E Model 809 re- 
ceiver before conversion. 

Fi,. 2. Some set con- 
verted for 16KP4 tube. 

By 
ROLAND R11119'IIN 

Editor, "Techni- talk" 

Fig. 3. Set converted 
to use 17BP4 -A tube. 

ionverting 
The G -E MODEL 809* 
I'omplete circuit und cabinet rhungIes for 
ronrerting a 10" set for 16" or 17" tube. 

N THE May and June issues of 
this magazine we gave details for 

- converting two popular small - 
screen television receivers to operate 
with larger picture tubes. 

This month we present both circuit 
and cabinet changes for still another 
early -model 10" receiver, the General 
Electric Model 809. As was the case 
with the other two sets, the changes 
described produced satisfactory results 
on the particular model converted but 
should conversion be attempted on 
similar models of an earlier or later 
manufacture, additional changes may 
be required. Although all of the 
changes described in this article have 
been carefully worked out by General 
Electric engineers, these changes have 
not been approved by the manufac- 
turer and may, therefore, invalidate 
the manufacturer's warranty. 

The Model 809 is a series filament 
type receiver using a 10FP4 picture 
tube. The cabinet, Fig. 1, is somewhat 
unusual in that the chassis is mounted 
at an angle, with the top of the front 
panel slightly recessed. There is ade- 
quate cabinet space to mount either a 
12, 14, 16, or 17 inch picture tube. Both 
a 16 inch General Electric 16KP4 and 
a 17 inch General Electric 17BP4 -A 
were used in this conversion since they 
are currently preferred sizes. 

The chassis was removed from the 
cabinet and the yoke was replaced by 
a new General Electric Cat. No. RLD- 
024 deflection yoke and an RLF -038 
focus coil. The old focus coil may be 
used if it can be easily mounted on the 
new yoke. However, considerable time 
can be saved in both mounting and ad- 
34 

justing the units if a new focus coil is 
used. 

The same thing applies to the hori- 
zontal sweep transformer. The old 
transformer can be used if it is of 
the ferrite core type, marked 77J1. A 
few of the early Model 809 receivers 
were manufactured with the same 
transformer used in the Model 810 re- 
ceiver. Information on rewiring these 
receivers is available from General 
Electric Company as there are not 
enough of these sets in the hands of 
customers to make it worthwhile to 
run a separate article on their con- 
version. 

It was considered advisable, but not 
necessary, to replace the horizontal 
sweep transformer with a General 
Electric RTO -085, a unit which was 
designed for use in 16, 17, and 19 inch 
receivers. This transformer supplied a 
higher anode voltage, provided addi- 
tional sweep width, as well as permit- 
ting the use oî the width control. 

It was found that the original trans- 
former could be used by disconnecting 
the horizontal size control. The two 
wires originally connected to this con- 
trol were disconnected and the ends 
taped. The white wire was transferred 
from the No. 8 terminal of the sweep 
transformer to the No. 4 terminal 
which placed the horizontal coils 
across terminals 4 and 6 of the sweep 
transformer. These same connections 
were used on the new transformer. 
The horizontal drive control was then 

These conversion notes originally appeared 
in the December -January 1951 issue of Gen- eral Electric Company's copyrighted publication 
"Techni- talk." 

adjusted for adequate width. It may 
be necessary to check the "B+" volt- 
ages and try substituting a new 
12SN7GT (V,) and /or a 19BG6G (V ) 
tube if the width is insufficient. 

If the horizontal linearity is some- 
what stretched on the left side after 
the linearity control has been properly 
adjusted, change the .03 pfd. condenser 
(C.) which is connected between the 
cathode of the damper tube and "B - 
to a .05 pfd. unit. This capacitance 
may vary and can be determined ex- 
perimentally. 

The height was found to be inade- 
quate which posed a knotty problem 
for the engineers. The revised circuit, 
as it finally evolved, is shown in Fig. 
5. The vertical charging condenser 
(C:;,) was varied experimentally. This 
resulted in non -linearity and foldover 
at the bottom. A similar result was 
obtained when the plate resistor (R,x) 
was varied. A number of possible cir- 
cuits were considered and the one 
finally selected was chosen because it 
involved a minimum of wiring changes 
and therefore took the least time. The 
changes shown in Fig. 5 consist merely 
of connecting either one -half of a 
6SN7GT or a 6S4 in parallel with the 
output section of the 12SN7GT (V,a). 
The chassis for some Model 809 receiv- 
ers are already punched for this addi- 
tional octal tube socket. The hole is 
located next to the vertical multivi- 
brator tube (V,). Several wires run 
through this hole and must, therefore, 
be relocated if a 6SN7GT tube is used. 
The 6S4, which is a nine -pin miniature, 
can be mounted in this space without 
rearranging the wires. Chassis not 
having this extra socket hole will have 
to be punched or drilled out. The rea- 
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son a 6 volt tube was selected in this 
instance instead of a 12 volt tube was 
due to the .6 ampere current require- 
ment. This current can be obtained by 
connecting either the 6SN7GT or the 
6S4 filament between the a.c. plug and 
pin 12 of the 16KP4 picture tube. In 
this way the voltage across each fila- 
ment string is reduced by 6.3 volts and 
the operation of the receiver is not 
affected. 

The 12SN7GT (V10B) cathode resistor 
(R29) was changed to 2000 ohms and a 

.02 pfd. condenser was substituted for 
charging condenser C:;05 in order to ob- 
tain sufficient height with good vertical 
linearity. 

Mounting the picture tube on this 
chassis posed another problem for the 
engineers. The front section of the 
chassis on which the 10FP4 picture 
tube rested was removed by first re- 
moving the controls and then the three 
self- tapping screws on each side. The 
filter choke and the audio output 
transformer were also removed. The 
triangular sections of the front, 
marked A in Fig. 4A, were removed by 
cutting) along the dotted line with a 
hack saw. The vertical side pieces 
were then bent over as shown in Fig. 
4B to provide a support bracket for 
the picture tube. This was 3/4 " above 
the top of the chassis. A piece of sponge 
rubber cushion was fastened to each 
support to provide shock mounting. 

The shield around the high voltage 
compartment was then removed. The 
width and horizontal linearity controls 
were removed and the high voltage 
anode wire disconnected. The rivets 
holding the yoke support bracket and 
the resistor terminal strips were 
drilled out. A section four inches down 
from the top and extending one inch 
toward the side and one and one -half 
inches toward the back was cut out 
with a hack saw. A one -inch wide 
diagonal section of the perforated top 
cover was also removed. Tin snips 
may be used without removing the 
shield fron -: the chassis but the result- 
ing job is rather rough looking. 

The yoke bracket was remounted 
about one and a quarter inches above 
and about one and a half inches back 
from the former mounting holes. The 
half -moon section of the yoke bracket 
was removed and reformed by bending 
so that the yoke was raised an addi- 
tional 1/2". All this was necessary in 
order to keep the bell of the picture 
tube from resting on the 12AT7 oscil- 
lator- converter tube. The resistor ter- 
minal strips were remounted and a new 
eight inch piece of high voltage lead 
was used for the anode connection. 

The yoke and focus coils were assem- 
bled and the picture tube inserted. The 
top of the picture tube was tipped 
slightly toward the front but this was 
compensated when the mask was 
mounted. Some of the wires on the 
picture tube socket had to be length- 
ened. If any difficulty is experienced 
with the 12AT7 tube move the front 
of the picture tube slightly toward the 
opposite side. 

All jnecessary connections, including 
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a grounding wire from the graphite 
coating on the picture tube to chassis, 
were made. A piece of bare wire, fas- 
tened to the picture tube in several 
places with Scotch tape, was used and 
then grounded under one of the self - 
tapping screws. 

The front of the 16KP4 picture tube 
was fastened to the chassis with a 
piece of metal hanger strap of the type 
commonly used on antenna chimney 
mounts although a canvas strap could 
have been used with equal success. 

The safety glass and mask were re- 
moved from the cabinet first. The 
safety glass is held in place by a pol- 
ished brass bar which ïs fastened to 
the cabinet with four machine screws. 
A cardboard template, about 1/2" 

larger on all sides than the faceplate 
of the 16KP4 tube, was made and fas- 
tened to the center of the front panel 
about 11/ " above the four screw holes. 
A scriber or sharp pointed tool was 
used to mark along the edge of the 
template and a keyhole saw was used 
to cut out this section. 

A 16 inch rectangular mask, meas- 
uring 12"x151/2", was placed flush with 
the front panel. This type of mask is 
manufactured by both the Deitz Mir- 
acle Lens Co., 141 President Street, 
Passaic, New Jersey and the Tele- 
Plastics Co., Division of Willmax Mfg. 
Co., 177 South 8th Street, Brooklyn 11, 

New York. The panel area which 
showed on either side of the mask was 
lighter in color than the rest of the 
cabinet so this area was touched up 
with a walnut varnish stain. When 
this dried the mask was inserted into 
the recessed top section and held in 
place by the brass bar, using the four 
original screws. The rubber strip was 
removed from the bottom of the safety 
glass panel and placed with the open 
end down between the mask and the 
brass bar. This held the bottom of the 
mask securely between the front of the 
panel and the brass bar. A %" rubber 
grommet was inserted from the back 
between each top corner and the 
wooden panel. This held the mask in 
place and when the chassis was placed 
in the cabinet, the faceplate of the 
picture tube was practically flush with 
the inside of the mask. Any small vari- 
ation between the mask and the pic- 
ture tube faceplate may be corrected 
by shifting the mask or chassis slightly 
before the final assembly. The finished 
conversion is shown in Fig. 2. 

If a 17BP4 -A picture tube is used 
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Fig. 4. (A) Front portion of G -E Model 809 

chassis showing the cuts (broken lines) 
which should be made to accommodate 
the larger size picture tube. (B) Vertical 
portion of the chassis with the part to 

be bent shown dotted. See text for details. 

the same type of mask as shown in 
Fig. 2 is used except that it will have 
to be the seventeen inch size. A some- 
what different effect can be obtained, 
and at a slightly reduced cost, by us- 
ing a mask designed for use in back of 
a safety glass. A 17" conversion using 
this type of mask is shown in Fig. 3. 

These masks are made of a thin plas- 
tic and are available in a light or dark 
Royalite (a shade of green). They are 
made in all popular picture tube sizes 
and are particularly suited for use 
with either the General Electric Model 
809 or Model 811 because of the large 
panel of safety glass. This type of 
mask is manufactured by Precision 
Plastics Inc. of Chicago and distributed 
by the Hy -Art Co., 136 Liberty St., 
New York. 

The inside wooden panel must be cut 
out using a seventeen inch template 
and following the same procedure out - 
linedfor making the sixteen inch cut- 
out. The original safety glass may be 
used with the paint masking removed. 
This paint can be scraped off with a 
sharp razor blade but the job is con- 
siderably easier if done with a sharp 
putty knife and some acetone. 

The mask may then be placed in the 
new opening and the safety glass 
placed over it. Both pieces will be 
held in place when the brass bar is 
attached. 30 

Fig. 5. Vertical multivibrator circuit after making the necessary changes to 

obtain sufficient sweep for either 16KP4 or 17BP4 -A rectangular picture tube. 
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CALIBRATING 

The 3 -30 mc. 

GONSET 

CONVERTER 

ä 

By 
MAJOR H. L. ULYAT, W3PTQ 

It is an easy task to calibrate the converter's 
vernier dial to read directly in frequency. 

- NE of the most compact jobs on 
the market today is the Gonset 
3 -30 mc. converter. This little 

box can do wonders with a broadcast 
receiver when the receiver's input is 
properly matched to the converter's 
output on 1500 kc. 

There was one disadvantage I 
found with this set -up. The converter 
being of continuous coverage, had 
very little bandspread. A vernier dial 
is provided, which is fine for spotting 
dial positions, but is of little use in 
determining the frequency. 

The numbers on this vernier dial 
correspond to certain frequencies in 
each band, although this may vary 
somewhat with different converters. I 
checked these numbers several times 
against a frequency meter but would 
forget what the number was the next 
time I got on the air. I would find 
myself tuning as far as I could hear 
the ham stations and assuming that I 
had reached the edge of the band. 

I therefore decided to make a cali- 
brated chart and paste it on the front 
of the converter underneath the tuning 
knob. When this chart was made I 
noticed that the 10, 20 and 40 meter 
bands occupied different areas of the 
vernier dial, each area being separated 
so that there was no overlapping. The 
75 -80 meter band occupied more area 
than any of the other bands and over- 
lapped all of the others. 

This led to the conclusion that al- 
though the vernier dial was small, 
36 
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Fig. 1. Typical linear scale, made accord- 
ing to instructions. This scale makes reset- 
ting to a specified frequency relatively easy. 

there was room for two rows of fre- 
quency figures, which was all I would 
need. Furthermore, the frequency 
numbers would not be much closer to- 
gether in a circle the size of the dial 
than I had made them on my chart. 

It is advisable to make a linear chart 
first. It will show the exact relation 
between each frequency and its dial 
number. Using a metric ruler, draw a 
line 10 centimeters long, marking all 

Fig. 2. Typical dial made according to the 
text. The outer circle should measure 21/4 
inches in diameter on the finished dial. 

of the graduations and figures on your 
line just as on the ruler. This repre- 
sents the 100 degree markings on the 
vernier dial of the converter. Using a 
frequency meter whose signal can be 
heard through the converter, write 
down the main spot frequencies in the 
10, 20, 40 and 75 -80 meter bands and 
the corresponding numbers where they 
are found on the vernier dial. 

These frequency numbers can then 
be drawn on lines scribed close to the 
original metric line with the frequency 
numbers and dial numbers correspond- 
ing. The finished chart should look 
something like the drawing of Fig. 1. 

This chart could be used just as it is, 
pasted on the front of the converter. 
This had been the original idea, but 
this requires interpolating, and corn- 
paring dial numbers with frequency. 
By going to just a little more trouble 
the frequencies can be drawn on a 
circular scale and pasted over the cor- 
responding numbers and thus show di- 
rect frequency readings. 

A circle should be drawn 214 inches 
in diameter and divided into 100 de- 
grees. This can be done by copying 
the graduations on a 100 degree dial, 
or if no dial can be found, a protractor 
may be used. Each degree on your 
paper dial should equal 3.6 degrees on 
the protractor. Ten degrees on your 
circle would equal 36 degrees on the 
protractor, etc. These 100 degree 
graduations should be made on the 
outside of the 21/4 inch circle as they 
will be cut off later. 

Using your calibration chart, write 
the frequencies of the 10, 20, and 40 
meter bands inside the circle, using 
short lines on the inside edge of the 
line. Make the 100 and 50 kilocycle 
points heavier to make the scale easier 
to read. Be sure to draw the numbers 
so as to be read at the top of the dial. 

Another circle, 1%6 inch in diameter, 
is drawn inside the larger circle. On 
this circle is drawn the 75 -80 meter 
scale, with the graduations and figures 
also on the inside of the circle. 

Cut out the circular dial on the out- 
side line, cutting off the 100 degree 
graduations. They will not be needed 
any more. Cut a 1/2 inch hole in the 
center and attach to the vernier dial 
with rubber cement, being careful to 
line up the frequency numbers with 
the proper vernier dial numbers. 

This paper dial will be slightly larger 
than the metal dial but this will make 
it easier to read. The black letters 
against a white background are also 
easier to see than the original color- 
ing. The lettering should be done with 
India ink using a fine point pen. 

An alternate method is to make the 
paper dial about 4 inches in diameter 
and write the numbers on the type - 
writer. This can then be photographed 
and reduced to 21/4 inches, making a 
much neater dial than could be drawn 
in such a small size. 

You will now have a continuous cov- 
erage converter, plus a direct frequen- 
cy reading vernier dial on the ham 
bands. 

30 
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By 
ULRIC J. CHILDS 

Top view of amplifier. Component place- 
ment is not critical but that shown is a 
neat and practical arrangement. Chassis 
plug, lower left, :s for power supply cable. 

1HE author, having been a builder 
of audio equipment for many 

- - years, contends that the custom - 
built amplifier has much to offer the 
audio enthusiast in the way of circuit 
refinements, individual calibration, and 
the use of over -rated components. 

Requirements 
An amplifier to be recognized as a 

high quality unit must satisfy certain 
requirements. 

1. It must exhibit no noticeable dis- 
tortion up to the limit of its rated 
power output. This means that har- 
monic distortion must be 0.1% or less, 
intermodulation between 0.4% and 
0.5%. 

2. In an amplifier which uses in- 
verse feedback (and every good ampli- 
fier does) frequency response must be 
flat between 10 and 60,000 cycles, at 
least, to allow high feedback without 
oscillation. 

3. It should have sufficient power 
output, without distortion, to repro- 
duce the highest instantaneous peaks 
to be found in any music with abso- 
lutely no clipping. This requires a no- 
distortion rating of at least 30 watts, 
even though average level to the 
speaker is only around 2 watts. This 
is a point too often overlooked. 

4.IIt must be absolutely free of all 
noise -hum, tube hiss, thermal hiss 
from current -carrying resistors, and 
microphonics. 

5. It must be so trouble -free that 
years will pass before servicing is 
needed -and then it should be neces- 
tary only to replace tubes. In addition 
to dictating the use of highly over- 
rated components, this means that 
heating, even from tubes, must be 
kept to a minimum. 

6. The effective output impedance 
must be extremely low- -less than 0.5 
ohm effectively at the 16 -ohm tap. This 
is required to damp out speaker reso- 
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Complete design data on a high quality atiplißier 

along with details on a unique preamplifier unit. 

nances (even the best speakers have 
them), cabinet resonances, and "hang- 
over." 

The "Childs" Amplifier 
An amplifier which meets these re- 

quirements is diagrammed in Fig. 1. 

The key to its quality is the care with 
which each individual circuit was de- 
signed and with which each and every 
unit is constructed. There is nothing 
complex or difficult about constructing 
it -any technician with a reasonable 
degree of experience and technical 
knowledge can do it. Every part is 
standard, available from dealers' 
shelves, including the output trans- 
former. 

The low distortion, output imped- 
ance, and noise level are achieved 
largely by over 25 db of balanced in- 
verse feedback in two overlapping 
loops. To give the feedback loops less 
work to do and improve results even 
more than this amount of feedback 
could accomplish by itself, the entire 
amplifier is balanced push -pull (with 
a fine balancing control). 

Phase inversion takes place right at 
the input in a cross -coupled circuit 
which is genuinely self -balancing. The 
output of cathode follower V,o feeds 
both the grid of V21, and the cathode 
of V2... For that reason, the two plates 
of the 6SL7GT show two replicas of 
the signal, 180.degrees apart. At the 
same time, the cathode of each 6SL7GT 
triode supplies feedback to the grid 

of another triode and the cathode of 
an opposing one. This is the case with 
each of the four triodes in the first 
stage. The result is an initial balance 
with the 2000 ohm potentiometer R., 
after which the complete cross -cou- 
pled feedback in the stage corrects any 
dynamic unbalance by instantaneous 
conditions during operation. 

The second 6SN7GT, V3, and V,b, is 
an amplifier stage which is also used 
as part of one of the feedback loops. 

The third 6SN7GT, Via and V,b, is 
the driver stage. It is a balanced 
cathode follower instead of the usual 
plate -coupled driver. This allows for 
a low impedance between the grids of 
the power tubes and ground. 

The bias for the driver grids is ob- 
tained from a voltage divider across 
a regulated -105 volt supply. Bias is 
adjusted with R26 so that the cathode 
voltage at each triode of the driver is 
approximately -35 volts. The driver 
grid voltage is then around -43 volts. 
The center of the two cathode re- 
sistors is returned directly to the bias 
supply. 

The power stage consists of four 
push -pull parallel 807's connected as 
triodes. (The small resistors in the 
grid and plate leads are parasitic sup- 
pressors.) The 807's have much higher 
plate and screen dissipation ratings 
than 6L6's or any other receiving -type 
tubes. This means they will not heat 
up to a point where they might en- 
danger other components. In addition, 
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RI, R7 R10, R22, R27-470,000 ohm, 1/2 w. res. 
R2, R1e -1500 ohm, I w. wirewound res. 
Rs, R19 -1200 ohm, I w. wirewound res. 
R4 -2000 ohm wirewound pot. 
Rs, R21- 22,000 ohm, 1/2 w. res. 
R. Re0- 200,000 ohm, 1/2 w. res. 
Re, Rea- 100,000 ohm, 1/2 w. res. 
R9, R24 -2400 ohm, I w. res. 
Ril, Re0- 25,000 ohm, 10 w. wirewound res. 
R12, R14, R2e, R32 -1000 ohm, 1/2 w. res. 
R1s, Rie, Rso, Rs4 -20 ohm, 1/2 w. res. 

Ria, R71, R29-100 ohm, 1/2 w. res. 
R -3000 ohm, 1 w. wirewound res. 
R,e -7500 ohm wirewound pot. 
R:5 -50 ohm wirewound pot. 
C,, C2, Cs, C4 -.1 µfd., 600 v. oil -filled bathtub 

cond. 
]l, J2- Closed circuit jack 
T1 -See text Pi- 8-prong plug 
Vv Vs, V4 -6SN7 tube 
V, -6SL7 tube 
Vs, V0. V7, Vs -807 tube 

Fig. 1. Circuit diagram of the power amplifier. Well balanced push -pull design 
throughout and unusually high feedback make this unit's superiority noticeable. 

they can handle much more power and 
are used here in class A (except at the 
very highest levels, where they operate 
in class ABi). In this way the ampli- 
fier can produce a full 30 watts of 
power without distortion. 

The plate currents of the output 
tubes must be balanced. A pair of 
metering jacks and a small cathode 
potentiometer allow precise adjust- 
ment for balance. 

The output transformer is one of the 
most important items in the entire 
amplifier. It must have very low leak- 
age inductance, high primary induct- 
ance, low interwinding capacitance, 
low d.c. resistance, ample power -han- 
dling capacity, well -balanced windings, 
and flat frequency response from 10 
to at least 60,000 cycles. It must also 

have a secondary which can be bal- 
anced. The writer has found such units 
as the UTC LS -58 or LS -614, Peer- 
less SQ -265, and Partridge VDN -436 -B 
(with specifications made when order- 
ing) satisfactory in this application. 
Others with the same specifications 
are probably just as satisfactory. 

The first of the two balanced feed- 
back loops is an over -all one covering 
all stages. It is taken directly from 
the two sides of the balanced second- 
ary, through 22,000 ohm resistors, to 
the grids of the 6SL7GT. The second 
loop goes from the secondary through 
2400 ohm resistors, to the cathodes of 
the V,a, V,, amplifier stage. The cath- 
odes of this stage are grounded 
through the feedback resistors and 
the transformer secondary. Both loops 

Underchassis view of amplifier. Although only a few parts are used they must be of 
the highest quality. The four condensers in the circuit should be "bathtub" units. 
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are low- impedance to avoid any fre- 
quency discrimination or phase shift 
that might be caused by stray capaci- 
tance, and as a result blocking con- 
densers, another source of phase shift, 
are unnecessary. 

The total of over 25 db of feedback 
is proportioned between the two loops. 
There is, of course, the mutual feed- 
back in the triodes of the cross -coupled 
input and the unbypassed cathode re- 
sistors of the following amplifier stage 
as well. 

Power Supply 
The complete power supply is dia- 

grammed in Fig. 2. There are actually 
two separate supplies, one for the 
driver and output stages and another 
one for the preceding stages. This in- 
sures that there will be no instability 
caused by coupling through a common 
supply. 

The supply for the initial stages em- 
ploys a single 5U4G and a two -section 
condenser -input filter. The 1000 ohm 
resistor places the transformer center - 
tap about 130 volts negative with re- 
spect to ground. A VR105 supplies a 
regulated 105 volt bias for the driver 
and power stages. 

To balance out hum, a 50 ohm wire- 
wound potentiometer is connected 
across the heater winding of the 
larger power transformer (which sup- 
plies all heaters and the arm con- 
nected to a tap about 35 volts above 
ground on the bleeder of the smaller 
supply. 

The larger power supply is conven- 
tional although it uses a pair of 5U4G's 
with elements paralleled in each to 
carry the necessary current (about 230 
ma.) without heating excessively and 
for better regulation. 

The supplies are mounted on a sepa- 
rate chassis. Two output receptacles 
carry power to the amplifier and to 
the special preamplifier which will be 
described. The primary circuits are 
fused and balanced to chassis with a 
pair of 0.1 µfd. condensers. The line in- 
put is switched at the preamplifier. 

Construction 
The chassis for both the power sup- 

ply unit and the amplifier measure 
8 x 17 x 3 inches. Steel chassis should 
be used to support the components 
safely. Both chassis appear in photo- 
graphs which illustrate the general 
layout. 

The components are chosen for 
greatest reliability. All the important 
noise -producing resistors are wire- 
wound. 

There are only four condensers in 
the amplifier. Each of these is a 0.1 
µfd., 600 volt, oil -filled "bathtub" unit. 
In the power supply unit there are 
seven oil -filled condensers -the three 
filter units in each supply, and the 
20 µfd. condenser which bypasses the 
smaller transformer's center -tap to 
ground. These are individual oil units 
or combinations, depending on the sup- 
ply of components when each ampli- 
fier is assembled. The 50 µfd. con- 
denser between the heater -balancing 
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potentiometer and ground is an elec- 

trolytic. 
Each chassis includes a heavy 14- 

gauge ground bus which is attached 
to the chassis at only one point. This 
point is at the input plug on the ampli- 
fier chassis. In the power supply unit, 
the selection of the chassis grounding 
point is not important. 

Although the author has built many 
almost identical amplifiers, there has 
been no attempt to cable under -chassis 
leads. Wiring is strictly point -to- point, 
with supporting lugs wherever neces- 
sary. This avoids any possibility of 

unwanted stray couplings. 
The amplifier metering jacks must, 

of course, be insulated from chassis, as 
must be the speaker connectors. 

After the units have been built and 
the supply voltages checked, the first 
procedure is to see that the power 
stage plate currents are correct and 
balanced. Adjust Rag so that current 
readings across the two metering jacks 
are equal. The total current should 
be approximately 200 ma. If the out- 
put voltage of the final amplifier pow- 
er supply is less than 450 volts, the 
807's may be adjusted for somewhat 
less plate current, possibly as little as 
80 ma. per side of the push -pull cir- 
cuit. 4s little as 400 volts may be 
employed in the supply; the result 
will be a reduction in the distortion - 
less audio power output rating to 
about 25 watts instead of 30. 

The power amplifier adjustment 
may be made with the feedback lines 
disconnected from the transformer sec- 
ondary to avoid any possible trouble 
with feedback. The lines should then 
be reconnected to the balanced 16 ohm 
secondary. Correct polarity must be 
observed. Connect an a.c. meter to the 
transformer secondary and a source of 
tone to the amplifier input. Try con- 
necting the feedback lines at both 
polarities. When the polarity is wrong 
the oulliput level, as read on the meter, 
will rise and the amplifier will prob- 
ably oscillate. When it is right, the 
output will be lower and there will be 
no output when the tone generator is 
disconnected. 

Next, the input circuit must be bal- 
anced. Disconnect the grid of V,,, from 
grounc} and connect it in parallel with 
the grid of V. Then connect the out- 
put of a tone generator (or any other 
audio source) to the input jack. Care- 
fully adjust R, until there is zero out- 
put from the secondary of the output 
transformer. 

The last adjustment is for minimum 
hum. The heaters float about 35 
volts above ground to eliminate heat - 
er-to- cathode emission. The source 
of +35 volts in the power supply is 
connected to the arm of a 50 ohm 
potentiometer. After the sound sys- 
tem is completely set up- including 
connection of a preamplifier if one is 
used- adjust the 50 ohm control for 
minin'um hum. If care has been used 
in corstruction there will be no hum 
whatsoever after adjustment unless 
the listener places his ear right against 
the speaker. Even so, the hum should 
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Top chassis view of power supply unit. Although usually built on a separate chas- 

sis, this unit can, by careful design, be combined with the amplifier on one chassis. 

be difficult to detect. The tap on the 
bleeder of the lower voltage supply, 
which furnishes the filament bias, 
should be adjusted for approximately 
35 volts with the aid of a voltmeter. 

Once made, these adjustments should 
be permanent unless a tube is changed, 
in which case it might be necessary 
to touch up the unit slightly. 

Preamp- Control Unit 
The amplifier described in this article 

is driven to full output with a 1.5 volt 
input signal. This may be furnished 
by any source, of any impedance. 

Fig. 2. Schematic diagram of dual power 

There is, however, very little point in 
driving such an amplifier' from an in- 
ferior source. 

The writer has so far been unable 
to find a commercial preamplifier for 
magnetic -type pickups which satisfies 
the most idealistic requirements for 
sound realism. There is, however, a 
perfectly straightforward method of 
providing the necessary equalization 
and low distortion rating which has 
been incorporated in the preamplifier - 
control unit which is normally used 
with the amplifier. 

Even with genuinely calibrated step- 

supply for the audio amplifier and preamp. 

TO 55 ON PREAMP. 

( 
C2 

VI 

5U4 

V2 
SU4 

e 

5U4 

CI CR2 

SO2 

TO 
PREAMPLIFIER 

+450 V. 

CI= 

TO 
POWER 

AMPLIFIER 

V4 

GT 58 9 

Rl 50 ohm, 5 w. wirewound res. 
R2- 25,000 ohm, 10 w. wirewound res. 
R2-50 ohm wirewound pot. 
R4- 25,000 ohm, 20 w. wirewound var. res. 
R5-50 ohm, 2 w. res. 
R5-1000 ohm, 50 w. wirewound res. 
Cl, C2-.2 µid., 400 V. cond. 
Cs, C5 C5 -4/8/8 µfd., 600 v. oil -filled cond. 
C6-50 AM., 50 v. elec. cond. 
CT, Ce, C9 -4/8/8 pfd., 600 v. oil -filled cond. 
C12-20 µfd., 400 v. oil -filled cond. 
CH5, CH2 -5 -10 hy., 250 ma. filter choke 

R6 
M«MM 

CH3, CH, -10 hy., 130 ma. filter choke 
S01-117 volt a.c. convenience outlet 
S02, S03-8-prong socket 
F5-5 amp. fuse 
F,-2 amp. fuse 
F2 -.25 amp. fuse Tt Power trans. 400 -0 -400 v. @ 250 ma.; 

6.3 v. @ 7 amps.; 5 v. @ 6 amps. 
T2 -Power trans. 375 -0 -375 v. @ 130 ma.; 5 

V. @ 3 amps. 
V3 -5U4 tube 

V4- VR105/0C3 tube 
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Front panel view of the preamplifier 

type commercial equalizers (of which 
few are available), too few bass turn- 
overs are provided and bass equaliza- 
tion is carried down to only about 100 
cycles. The writer's unit provides five 
bass turnovers, selectable with the 
"L.F." switch on the preamplifier 
shown in the photograph. These are 
250 cycles (for HMV and other Euro- 
pean records), 400 cycles (for London 
ffrr 78 rpm discs), 500 cycles (an 
American "standard "), and 800 -900 
cycles (NAB and LP's). For each, the 
bass response of the preamplifier rises 
at the rate of 6 db per octave down 
to 10 cycles, after which it begins to 

control unit as built by the author. 

flatten out. The exception is a Colum- 
bia LP position (No. 4), in which the 
turnover is 500 cycles but the drop of 
about 3 db. at 100 cycles specified by 
Columbia is provided. 

Fig. 3 is a schematic diagram of the 
entire preamplifier -control unit. The 
preamplifier is a pair of pentodes, with 
a frequency -selective feedback system 
providing the bass rise. The more 
usual circuit of a high -mu duo -triode 
does not provide enough gain to allow 
sufficient feedback for the bass rise 
necessary to carry equalization down 
to 10 cycles; the two pentodes correct 
that situation. The feedback at 1000 

cycles is about 45 db. With the highest 
turnover frequency selected, feedback 
of 15 db still exists at the lowest fre- 
quency to minimize distortion. Thus, a 
full 30 db (actually slightly more) of 
bass accentuation is provided at the 
lowest frequency to correct the re- 
cording curve precisely. 

Four high- frequency responses are 
provided: flat, roll -off of 3 db per oc- 
tave from 3000 cycles (London ffrr), 
roll -off of 2.5 db per octave from 1000 
cycles (RCA Victor), and roll -off of 6 
db per octave from 1590 cycles (NAB). 
With the two switches, a total of 20 
equalization combinations can be had, 
which will provide accurate compen- 
sation for just about any record. 

The preamplifier unit also is the cen- 
tral control point for the entire sys- 
tem. The a.c. for the amplifier is con- 
trolled by a switch on the preamplifier 
panel, the leads for this purpose being 
a part of the 5 -wire cable which fur- 
nishes power to the preamplifier from 
the same supply used for the pre- 
liminary stages of the amplifier. A 
selector switch with two sections and 
four positions selects either of two 
phonograph pickups or one of two 
other inputs- tuners, etc. 

(Continued on page 101) 

Fig. 3. Schematic of the preamplifier. This unit provides 20 calibrated equalizer combinations for records and acts as con- trol unit for entire audio system. The "loudness" control is designed to compensate for ear deficiencies at low sound levels. 
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R1, R_ R13, R311, R39- 27,000 ohm, 1/2 w. res. 
R,, 18,000 ohm, 1/2 w. res. 
R, -4700 ohm, 1/ w. res. R R- 51,000 ohm, 1/2 w. res. 
R,, Rom R33, 1233, R3,- 33,000 ohm, 1/2 w. res. 
R0-1-5,000 ohm, 1/2 w. res. 
R3 -1800 ohm, 1/2 w. res. 
R3, Rn, R,s -2 megohm, 1/2 w. res. 
R,0, R1.- 470,000 ohm, 1/2 w. res. 
R,, -3900 ohm, V w. res. 
R,,, R,,;, R1 R15, 121, -10 megohm, 1/2 w. res. R,270,000 ohm, 1/2 w. res. 
R_ -Z megohm pot. 

R,_, R43- 150,000 ohm, 1/2 w. res. R3- 39,000 ohm, 1/2 w. res. R,,- 47,000 ohm, 1/2 w. res. 

SWITCH POSITIONS OF S2 

I. 250'1. 
2. 400'L 
3. 500'L 
4. 500'Lí NOD. 

5. 800 U 
R,I,- 62,000 ohm, 1/2 w. res. 
Ran- 75,000 ohm, 1/2 w. res. 
R,1, R34, R37, R,,- 22,000 ohm, 1/2 w. res. R,,- 450,000 ohm, 1/2 w. res. 
R.,1- 220,000 ohm, 1/2 w. res. R -4000 ohm, 1/2 w. res. 12,10,000 ohm, 1/2 w. res. 
12,7, R,,- 30,000 ohm, 1/2 w. res. 

megohm, 1/2 w. res. 
C, -.001 Aid., 400 v. cond. 
C,, Cr-.1 rid., 400 v. cond. C,-.012 rid., 400 Y. cond. 
C, -.008 rid., 400 v. cond. 
C;,, C, -.006 rid., 400 v. cond. 
C -.004 rid., 400 v. cond. 
C, -.02 rid., 400 v. cond. 

JS 

C6-50 rid., 25 v. elec. cond. 
Cm, C C,o, C21-20 old., 450 v. elec. cond. 
C11-40 rid., 450 v. elec. cond. 
C13, C1 C13, C1o, Crr, C13-.005 rid., 400 v. 

cond. 
C3,,-.1 rid., 200 v. cond. 
J1, J_, J,, J., J-flmphenol connector 
S1, S3-D.p.4-pos. rotary sw. S, S.p.5-pos. rotary sw. 
S,-S.p.17-pos. rotary sw. 
S-S.p.s.t. toggle sw. 
P,-8-prong plug 
PL,,-6.3 v pilot lamp 
V1-6J7 tube 
V,-6S.17 tube 
V,-6J5 tube 
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An A.C. P IWER 

TEST PANEL 

/r 
Front and back views of 

the test panel showing 
mounting of components. 

By 

JOHN M. HEINRICH 

VARIABLE line voltage con - 
trol unit serves many useful 
and varied purposes in every- 

day radio and electrical work, the 
most common application being the 
determination of the behavior of cer- 
tain pieces of electronic equipment at 
both ad reduced and greater than nor- 
mal line voltage. The usefulness of 
such a unit extends considerably be- 
yond this fundamental application and 
finds application in meter calibration, 
motor speed control, lighting control, 
and potver factor correction when used 
in conjunction with the self- contained 
ammeter. Many other applications will 
undoubtedly suggest themselves as the 
user gains familiarity with the unit. 

The unit to be described is built 
around a General Radio Company 
Type 200-CU "Variac" which has a 
normal output current rating of 5 am- 
peres and a maximum rating of 7.5 
amperes. Since the line voltage fluc- 
tuates between the normal "Variac" 
rating of 117 volts, a 0 -150 volt a.c. 
voltmeter is included as an integral 
part of the unit in order to provide 
greater over -all accuracy. A s.p.d.t. 
spring -return microswitch normally 
connects the voltmeter across the out- 
put terminals of the "Variac." De- 
pressing the switch bridges the meter 
across the line terminals to indicate 
the line voltage. 

A 0 -1 ampere ammeter used in con- 
junction with a home -wound current 
transformer provides extended cur- 
rent ranges of 0- 1 -5 -10 amperes. The 
primary winding of the transformer is 
permanently connected in series with 
the common side of the output circuits 
while the meter and range switching 
is confined to the tapped secondary 
winding. Two Amphenol a.c. recepta- 
cles provide independent line and 
"Variac" output voltages. 

The complete unit is constructed on 
a 83/4" grey crackle -finish relay rack 

July, 1951 

Provides a continuously metered power source that is 

variable from O to 135 volts at 7.5 amperes maximum. 

panel with a straightforward layout. 
With the exception of the current 
transformer, all parts are standard, 
commercially available items. Should 
the builder so desire, other parts 
values and components may be substi- 
tuted at will. 

The current transformer is the only 
component which could cause any real 

Wiring diagram of a.c. power test panel. 

NI 

RI 

12 

it 1 t y 

sz 

RI -To match N1 
S1-12 ampere, 125 v. s.p.s.t. toggle sw. 
So- -S.p. 3 -pos. rotary sw. 
S3 S.p.d.t. microswitch (Micro-Switch 

BZ- 2RQ1 -A2) 
SOI, S02 -A.c. receptacle (Atnphenol 

# 61 -MI P -61 F ) 
M, -0 -1 amp. a.c. meter 
M3-0 -150 v. a.c. meter 
N1 -1 /4 w. neon lamp (res. R, included in 

jewel mounting assembly) 
F, -10 amp. line fuse 
Ti-Model V5 "Variac" (General Radio Co.- 

Replaces the 200 -CU, shown in photograph, 
which is now obsolete) 

T2- Current trans. (See text) 

difficulty; however, with a reasonable 
amount of care an accurate and re- 
liable unit can be wound without any 
trouble. The transformer used in this 
unit is accurate to the extent that 
when switching from overlapping 
ranges the current indication on the 
ammeter is exactly the same on any 
range. 

In a current transformer the pri- 
mary ampere -turns is equal to the sec- 
ondary ampere- turns. However, at low 
values of primary current this does 
not hold absolutely true because the 
current in the primary is composed of 
two quantities -one which supplies a 
field for the secondary winding and 
the other which supplies the core 
magnetizing current or hysteresis and 
eddy current losses of the core mate- 
rial. This will cause the meter to indi- 
cate high since the effective primary - 
to- secondary ampere -turns ratio is re- 
duced. With a 1 x 1 inch core and 16 
turns of #14 enameled wire on the pri- 
mary, it requires only 15 turns on the 
secondary winding to get full -scale de- 
flection of the meter with a current 
flow of 1 ampere on the primary side. 
The 5 ampere range has a total of 80 
turns or a 1 -to -5 turns ratio for a 
1 -to -5 current ratio and the 10 ampere 
range has 160 turns or a 1 -to -10 turns 
ratio for a 10 -to -1 current ratio. 
Whereas the primary carries the full 
load current, the secondary only has 
to accommodate the meter current of 
1 ampere and thus requires only a #20 
wire. The impedance of this trans- 
former varies inversely as the current 
range, as should be. The impedance at 

(Continued on page 104) 
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Compiled by KENNETH IL. 140O11D 

-T IS a privilege this month to dedi- 
cate the ISW DEPARTMENT to 

- - radio in Portugal. Through the 
courtesy of Bill Herd, Delaware, and 
Flavio Serrano, Rio de Janeiro, this 
data has been received from Emissora 
Nacional de Radiodifusao, Service de 
Intercambio, Rua do Quelhas, 2, Lis- 
boa, Portugal: 

Home Service- Lisboa I, 719 kc., 50 
kw. (National) ; Lisboa II, 665 kc., 15 
kw. (Regional) ; Porto, 755 kc., 10 kw. 
(National- North) ; Coimbra, 1367 kc., 
1 kw. (Regional -Middle) ; Faro, 1350 
kc., 1 kw. (Regional- South); Atlan - 
tico Regional, 1214 kc., 2 kw., Ponta 
Delgada, Azores; Madeira, 1529 kc., 1 
kw. (Funchal, Madeira); Azores Re- 
gional, 4.845, 1 kw., Ponta Delgada, 
Azores; Lisboa, 6.374, 10 kw. (Nation- 
al); Azores Regional, 11.090, 1 kw., 
Ponta Delgada, Azores; Lisboa, 15.380, 
10 kw. (National). 

Overseas Service- 6.374, 10 kw.; 
7.018, 10 kw.; 7.049, 10 kw.; 9.670, 50 
kw.; 9.746, 50 kw.; 11.027, 50 kw.; 
11,040, 50 kw.; 11.920, 50 kw.; 11.958, 
50 kw.; 11.995, 50 kw.; 12.749, 10 kw.; 
15.100, 50 kw.; 15.150, 50 kw.; 15.380, 
50 kw.; 17.740, 5 kw. ; 17.860, 5 kw.; 
21.490, 5 kw.; 21.660, 5 kw.; 25.660, 5 
kw., and 25.690, 5 kw. 

Home Service programs are listed - 
Lisboa I weekdays 0330 -0500, 0700 -0900, 
1330 -1900; Sundays 0330 -0500, 0630- 
1900; news in Portuguese 0335, 0800, 
1400, 1600, 1800; dance music, 1330, 
1815. Lisboa II daily 1500 -1900 (dur- 
ing football season- September to July 
-1045 -1900 Sundays). Porto I (North 
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National), Coimbra (Central Region- 
al), Faro (South Regional), weekdays 
0700 -0900, 1330 -1900, Sundays 0630- 
1900; Atlantico, weekdays 0700 -0900 in 
19 -m. band, 1330 -1900 in 47 -m. band 
(Sundays 0630 -1300, 1300 -1900) ; Azores 
Regional, daily 1500 -1600 (currently, 
for summer, 1400 -1500 -KRB) in 27 -m. 
band, and 1700 -1900 in 62 -m. band. 
Highlights of programs on m.w. in- 
clude Symphony Concert, 1645 Thurs- 
days; Chamber Music, 1630 Tuesdays; 
Drama, 1700 Fridays; Variety Show, 
1700 Mondays; Guitar Concert, 1800 
Sundays. During summer -first Sun- 
day of April to first Sunday of Octo- 
ber -the Home Services "are delayed 
one hour." 

Daily programs for Overseas Serv- 
ices (in Portuguese) are listed -For 
Sao Tome, Angola, Mozambique (Por- 
tuguese East and West Africa), 0330- 
0500 in 13 -, 19 -m. bands; 1230 -1530 in 
13 -, 19 -, 27 -m. bands or 16 -, 25 -, 30 -m. 
bands; for Macau, Timor (Portuguese 
Far East), 0600 -0800 in 13 -, 19 -, 27 -m. 
bands; for Goa, Damao, Diu (Portu- 
guese India), 0915 -1145 in 13 -, 19 -, 
27 -m. bands; for Brazil, Cape Verde 
Islands, Portuguese Guinea (South At- 
lantic), 0915 -1145 in 13- or 16 -m. band; 

(Note: Unless otherwise indicated, all time is expressed in American EST: add 5 hours for 
GCT. "News" refers to newscasts in the English language. In order to avoid confusion, the 24 hour cock has been used in designating the times of broadcasts. The hours from midnight until noon are shown as 0000 to 1200 while from 1 p.m. to midnight are shown as 1300 to 2400.1 The symbol "V" following a listed frequency indicates "varying." The station may operate either above or below the frequency given. "A" means frequency is approximate. 

The Anson Boice family of New Britain, Conn., takes SWL -ing quite seriously. "Ans" 
is editor for the "United 49'ers Radio Society" which will hold its annual outing Sun- day, July 15th, at the home of the president. Edward I. Broome. Route 1, Vincentown, 
N. J. Mrs. Boice (Julia) is secretary of the club. Their receiver is a Hallicrafters SX -43. 
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1600 -1800 in 19 -, 27 -m. bands, or 27 -, 
30 -m. bands; for North Atlantic (Por- 
tuguese Fishing Fleet, and USA), 1900- 
2030 (now seems extended to 2100 - 
KRB) in 27 -, 30 -, 49 -m. bands. Pro- 
grams consist of program preview, mu- 
sic, news, drama, talks. (Where two 
sets of frequencies are listed, the first 
applies in summer, the second in win- 
ter.) 

Announcement in Home Service 
(minus accent marks) is "Lisboa, Em- 
issora Nacional a trabalhar com os em- 
issores de . . . (Lisboa I, Lisboa II, 
Porto, Coimbra, Faro) e as estacoes de 
Ondas Curtas em ... '; for Overseas 
Service is "Aqui Lisboa, Estacao de 
Ondas Curtas da Emissora Nacional a 
trabalhar nos comprimentes de onda de 
. . . mas frequencies de . . Inter- 
val signal is a gong. Reports are an- 
swered by QSL cards or letters. 

Radio Renascenca, Emissora Catolica 
Portuguese, Rua Capelo, 5, Lisboa, 
Portugal, is listed as a private (com- 
mercial) station; no other details are 
given but World Radio Handbook lists 
Radio Renascenca as Lisbon, 1286 kc., 
2 kw., Lisbon, 1169 kc., 1 kw., and Por- 
to, 6.154, 2 kw., daily at 1200 -1800 
(Sundays also 0515-0700) ; announce- 
ment in Portuguese is "Aqui Radio 
Renascenca, Emissora Catolica Portu- 
guesa"; in English, "This is thé Por- 
tuguese Roman Catholic Broadcasting 
System "; interval signal, gong; all 
transmissions open with a religious 
choir. (Pearce, England, just reported 
Radio Renascenca heard on 6.154 with 
varied light recordings, then closing 
announcements and program preview 
(all- Portuguese) at 1759, and closing 
down 1800 with choir singing. And 
ISWL, London, recently received sched- 
ule from the station of 1200 -1800 in 
summer; 1300 -1900 in winter. -KRB.) 

World Radio Handbook also lists Ra: 
dio Clube Portugues, Parede, CSB2, 
1034 kc., 20 kw., and CSB51, 12.865, 10 
kw., daily in Portuguese 0645 -0900 
(Sundays to 0930), 1400 -1700; an- 
nouncement is "Radio Clube Portu- 
gues, Parede, Portugal;" verifies by 
QSL card. 

Officials of Emissora Nacional de Ra- 
diodifusao, Lisbon, are listed- presi- 
dent, Antonio Eca de Queirez; technical 
director, Manual Bivar; administrative 
director, Armando Stichini Vilela; pro- 
duction manager, Jose Luiz da Silva 
Dias; transmitting department chief, 
Fernando da Cunha de Eca; studios 

(Continued on page 97) 
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SWEEP ALIGNVIEIIT in 

AM RECEIVER 

SRRVICI \G Part 2. A step -by -step analysis of 

a conventional AM radio receiver. 

By 
P. F. RHODES 

" "AST month we showed how to 
connect sweep -alignment instru- 

- J ments to an AM radio receiver, 
and how to obtain the response curve 
on the scope. It was pointed out that 
there are sources of curve distortion, 
double traces, etc., which can be eas- 
ily eliminated when the operator ob- 
tains a clear mental picture of the 
test procedure. 

In this article, we ask you to go 
with us on a journey through our 
service shop, where we go through the 
visual alignment of a Stromberg- 
Carlson Model 925 radio receiver. The 
principles shown in this typical align- 
ment job will also apply to any stand- 
ard receiver. 

Connecting Instruments 
After the dial pointer has been ad- 

justed to the calibration marks at the 
low- frequency end of the scale (so 
that we will be able to track the 
tuned circuits with the dial scale indi- 
cations), we set the range switch to 
the standard 
broadcast position. 
In most AM -SW- 
FM receivers, it is 
found advanta- 
geous to align the 
AM circuits first. 

Since the i.f. cir- 
cuits are the first 
to be adjusted, the 
sweep generator is 
connected between 
the modulator (mixer) grid and chas- 
sis ground, as shown in Fig. 2. The .01 
pfd. condenser is required to avoid 
short -cit cuiting the grid bias of the 
6AC7 to ground. Since the intermedi- 
ate freq ency of this circuit is 455 kc., 
we tune the sweep generator to this 
center frequency. 

This receiver is designed for a pass - 
band of approximately 10 kc. (see Part 
1 for a definition and measurement of 
bandwidth). If the sweep -width con- 

trol of the generator is set for -±50 
kc., the skirts and base line of the 
curve will be visible on the scope. 

As in all alignment work, the a.g.c. 
system of the receiver should be over- 
ridden in order to stabilize the grid 
bias of the tubes during alignment. 
About 6 volts negative bias is ample, 
and can be supplied from flashlight 
cells, as shown in Fig. 2. 

To obtain a response curve with 
minimum distortion, the scope is con- 
nected across the volume control, as 
shown in Fig. 1E. If connection were 
made across the interstage trans- 
former, or across the output trans- 
former, the leakage reactance of the 
transformer would cause severe re- 
sponse curve distortion. 

The receiver makes use of a com- 
pensated volume control, and it is nec- 

ear is also insensitive to phase shift. 
But we are aligning the receiver by 
visual indication, and hence the test 
conditions must meet the require- 
ments of the eye, as well as those of 
the ear. The eye is quite intolerant 
of phase distortion, less so of fre- 
quency distortion, as television tech- 
nicians are well aware. 

Further, it will be observed that the 
response curve is somewhat distorted 
at some settings of the receiver treble 
control, as shown in Fig. 5B. Accord- 
ingly, the operator should adjust the 
treble control to the point which ex- 
hibits the least curve distortion. The 
receiver bass control also has some in- 
fluence on the shape of the response 
curve, as does the bass reactor, al- 
though these two latter sources of dis- 
tortion are less severe. 

The distorting 
properties of tone 
control networks 
may be better un- 
derstood by recall- 
ing the fact that 
a visual- response 
curve is essential - 
ly a 60 cycle 
"square wave" 
response. Of 
course, the re- 

sponse curve is not a true square wave, 
because the corners are quite rounded, 
but generically, the response curve be- 
longs to this class. Further, it should 
be recalled that phase distortion intro- 
duces tilt into a square wave, that is, 
the tops of the wave are no longer 
level after the wave has suffered phase 
distortion. This basic principle ex- 
plains the type of distortion seen in the 
response curve when the tone controls 
influence the response. 

Those technicians who have carefully studied Part 1 of this series and who have 
applied sweep alignment equipment to their AM radio service problems, have un- 
doubtedly met with some success and perhaps with some degree of failure. 

The high points of the visual alignment technique were outlined in the preceding 
article, but many details (sometimes troublesome details) were necessarily omitted. 
In this article we pick up numerous details such as the Influence of treble and bass 
controls, compensated volume controls, overloading, bass reactors, i.f. trap adjustment, 
and "rocking in." 

Again, the reader is assured of the fundamental importance of the subjects discussed 
in this article. It has been said that visual alignment equipment serves to separate 
the "boys" from the "men." And you cannot send a boy to do a man's job in the 
rapidly expanding field of electronics. 

July, 1951 

essary to align the receiver with the 
control set at or near to maximum, 
otherwise the compensating network 
R26, C;,, introduces marked distortion, 
as shown in Fig. 5A. 

The reader may ask why a compen- 
sating network introduces this distor- 
tion. Distortion arises from fre- 
quency discrimination and phase shift 
in the compensating network. The ear 
is frequently pleased by low -frequency 
boost at low volume levels, and the 
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Fig. 1. (A & B) The "rocking in" step described in text involves trimmers C and Cso plus inductive trimmers Ls and L,3. (C) How to sweep the receiver, described in article, through the antenna circuits to obtain the over -all response curve. (D) When over -all curve is obtained, the bias override should be applied to the r.f. stage as shown. 
(E) Scope signal taken from volume control through 75,000 ohm isolating resistor. 

Fig. 2. Sweep generator 11 signal is ap- 
plied to grid of modulator through a block- 
ing condenser to avoid shorting out grid 
bias applied through R2s. Six volts of over- 
ride bias are applied to the grid return 
leads of modulator and first i.f. stage. 

Unless a tone control (treble con- 
trol, bass control, compensated vol- 
ume control, etc.) will pass a true 
square wave when tested with a 
square wave generator and scope, it 
follows that the tone control will sim- 
ilarly distort a visual response curve. 

When the foregoing precautions 
have been observed, a response curve 
is obtained as shown in Fig. 5C. For a 
quick check of curve distortion, the 
operator may unblank the curve, as 
shown in Fig. 5D. Because trace and 
retrace are nearly coincident, we 
know that distortion is negligible. 
However, if the curve appears as in 
Fig. 5E, steps must be taken to mini- 
mize the distortion, as outlined before. 
Although 60 cycle line sweep is used 
to obtain Fig. 5C, a double trace is 
not seen because a blanking network 
was connected to the . beam -blanking 
post of the scope, as explained in Part 
1. It may be necessary to reduce the 
output from the sweep generator to 
avoid overload and artificial flattening 
of the top of the curve, as seen in 
Fig. 5F. 

The operator will note that as the 
primary and secondary trimmers of 
the first and second AM i.f. trans- 
44 

formers are adjusted, the response 
varies in height and width. Relative 
gain of the i.f. strip is indicated by 
the height of the curve, while the rel- 
ative bandwidth is indicated by the 
width of the curve. 

Aligning I.F. Circuits 
The service data for this receiver 

specifies that the four i.f. circuits be 
peaked at 455 kc. When the curve is 
at its maximum height, we know that 
the circuits are peaked to the same 
frequency, although we still have to 
know how to determine what this fre- 
quency may be. In general, there are 
two methods of determining this 
value: 

1. The sweep generator may be 
provided with a closely calibrated tun- 
ing dial, which indicates the center 
frequency of the swept output. In such 
case, the sweep generator is set to 455 
kc., and the i.f. circuits are peaked 
up for maximum response. 

2. The sweep generator may be 
provided with a dial which serves 
only as a guide to the operator, and 
which is not intended to indicate ac- 
curate center frequencies. In this 
case, the operator must make use of 
a marker, as explained in the previous 
article. 

To introduce a marker, the techni- 
cian may connect an AM generator in 
parallel with the sweep generator. As 
the AM generator (now used as a 
marker generator) is tuned, it will be 
observed that a wiggle, or marker, ap- 
pears upon the response curve. The 
operator should set the marker gen- 
erator to 455 kc., and then adjust the 
i.f. circuits to make the wiggle (long 
loop) appear on top of the response 
curve. It is understood that maximum 
height of the response curve is also 
required, as well as proper placement 
of the marker. 

In the case of these particular AM 
circuits, it will not be necessary to 
check the bandwidth after the i.f. 
amplifier has been peaked up, because 
the i.f. transformers have been ad- 
justed at the factory for 10 kc. band - 
pass when all primaries and second- 

aries are peaked to 455 kc. Note: If 
the local oscillator is disabled during 
i.f. alignment, no spurious response 
curves will be encountered. 

Wave Trap Adjustment 
Referring to Fig. 2, it will be ob- 

served that a series -resonant circuit 
La, C. is connected between the modu- 
lator grid and chassis. The purpose of 
this circuit is to trap out interfering 
signals which might otherwise "feed 
through" to the i.f. amplifier without 
conversion (see i.f. response obtained 
through the antenna input terminals, 
described in Part 1). 

To adjust this wave trap, watch the 
response curve on the scope as the 
trap trimmer is varied. The trap is in 
adjustment when the response curve 
is at minimum height. 

R.F. Adjustments 
It is next necessary to adjust the 

r.f. oscillator and the antenna tun- 
ing circuits. The sweep and marker 
generator (if used) are disconnected 
from the modulator grid and con- 
nected to the antenna and ground 
terminals of the receiver through an 
artificial antenna, as previously de- 
scribed. Accordingly, the antenna 
terminal board is connected as shown 
in Fig. 1C. 

The receiver tuning dial has already 
been set to 600 kc. Set the range 
switch to the standard broadcast 
band. Add a jumper to the a.g.c. bias 
override network, as shown in Fig. 1D, 
so that the bias override includes the 
r.f. stage. 

Set the center frequency of the 
sweep generator to 600 kc., and the 
over -all response curve will be seen 
on the scope. This over -all curve 
shows the response of the receiver 
from the antenna to the second detec- 
tor, at 600 kc. As before, if the cen- 
ter frequency of the generator is not 
accurately indicated on the dial, use a 
marker to determine the center fre- 
quency. 

The powdered iron cores of the os- 
cillator and antenna coils are then ad- 
justed to maximize the response. It 
will be observed that the oscillator 
and antenna coils have both inductive 
and capacitive trimmers, as shown in 
Figs. 1A, 1B. The inductive trimmers 
are used to track the tuning con- 
denser at the low- frequency end of the 
band, while the capacitive trimmers 
are used to track the tuning condenser 
at the high- frequency end of the band. 
This result can be obtained because 
the relative settings of the slug and 
compression mica trimmers determine 
the L/C ratio of the tuned circuit. 

Next, the tuning condenser is set to 
indicate 1500 kc. on the dial and the 
sweep (and marker, if used) are also 
set to 1500 kc. Then, the 1500 kc. 
trimmer condensers are adjusted to 
maximize the response. 

Rocking -In Trimmers 
At this point, the 600 kc. alignment 

procedure is repeated, and any neces- 
sary readjustment made in the cores 
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to compensate for the trimmer ad- 
justments which were made in the 
1500 kc. p4sition. 

If the alignment procedures have 
been properly followed, it will now 
be found that the bandwidth of the 
over -all response curves is approxi- 
mately 10 kc. at 600 kc. and at 1500 
kc. Furthermore, the gain of the re- 
ceiver, as indicated by the height of 
the response curve, should be essen- 
tially constant over the entire broad- 
cast range. The rocking -in process is 
most important in obtaining these re- 
sponse characteristics. 

Furthermore, as a final check, the 
response should be found negligible 
at the image frequencies. For exam- 
ple, if the receiver is tuned to 600 
kc., the local oscillator is operating 
at 1055 kc in order that the difference 
beat frequency may be equal to 455 
kc., the i.f. frequency. But, if the r.f. 
circuits are not correctly adjusted, it 
is also possible that a station operat- 
ing at 1510 kc. will beat through to 
the i.f. amplifier, and cause interfer- 
ence. 

Aligjning the S.W. Band 
Since this receiver has a short -wave 

band, the next step is to check the 
antenna and oscillator trimmers at 9 

and 12 mc. The i.f. AM strip, having 
already been aligned, is not checked 
during the short -wave AM adjust- 
ments. 

Because the core and trimmer ad- 
justments for the short -wave section 
are entirely analogous to those which 
were detailed for the standard broad- 
cast band, the step -by -step procedure 
does not need to be recounted. 

If it is desired to check the built -in 
loop, this may be done by the operator 
after the chassis has been replaced 
in the cabinet. 

The FM Section 
The receiver also contains an FM 

section. However, discussion of FM 
alignment procedures is beyond the 
scope of this article, since frequency 
modulation is a considerable study in 
itself. The procedures which have 
been outlined for the AM sections will 
serve as an excellent foundation for 
the technician who wishes to extend 
his knowledge into the fields of FM 
and TV. 

After the theory of operation of 
limiters, discriminators, and wide - 
band amplifiers has been mastered 
from the excellent texts which are 
now available, alert service engineers 
will find small difficulty in transfer- 
ring their basic alignment knowledge 
into the new field. 

Center Frequency and Bandwidth 
At this point, the reader will realize 

that marking is one of the most seri- 
ous problems confronting the user of 
visual -alignment equipment for nar- 
row -bane applications. Fortunately, 
there exist certain expedients which 
considerably simplify this problem. 

For example, the marker generator 
can be eliminated entirely, provided 
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the sweep generator is calibrated. In 
such case, the dial indication of the 
sweep generator represents the fre- 
quency at the center of the trace. Fur- 
ther, by rotation of the sweep genera- 
tor dial, the visual response curve can 
be moved with respect to the vertical 
axis of the scope screen, and the band- 
width determined thereby. Examples 
will be illustrated at a later point. 

The sweep generator dial may or 
may not be calibrated, as purchased 
from the supply house. If the dial is 

uncalibrated, or if it is calibrated at 
too great intervals, the operator will 
first have to provide suitable dial indi- 
cating points. For general work, cali- 
bration at 5000 cycle intervals in the 
range from 400 to 1500 kc. is most 
desirable. 

In many cases, calibration at 5000 

cycle intervals will be found imprac- 
tical unless a bandspread tuning con- 
denser, or micro -drive dial is added to 
the commercially available generator. 
However, this type of modification is 

quite familiar to constructors of ham 
receivers and others, and should not 
present serious difficulty. 

For purposes of calibration, the out- 
put of a good AM generator can be 
beat against the output of the sweep 
generator using zero deviation, and 
marking the sweep -generator dial at 5 

kc. intervals. That is, during calibra- 
tion, the sweep generator is operated 
as a straight signal generator, to de- 
liver a c.w. output. The AM generator 
is advanced in 5 kc. steps and the 
sweep generator is then zero -beat at 
each step, and the calibration point 
marked on the sweep generator dial. 

To make the beats audible, the out- 
puts of the two generators should be 
connected in parallel, rectified through 
a crystal diode, and then applied to 

Fig. 3. Method for setting up test equip- 
ment for the purpose of providing an au- 
dible beat for calibrating sweep generator. 

ILIE: 

Fig. 4. Scope pattern obtained when sweep 
generator is tuned to center of the re- 
sponse curve of the receiver under test. 

any convenient audio amplifier, as il- 
lustrated in Fig. 3. 

After the sweep generator has been 
(Continued on page 69) 

Fig. 5. (A) Curve distortion caused by R,; and C;,, shown in Fig. 1E, because volume 

control was not set to maximum. (B) Lesser distortion introduced by incorrect set- 

ting of treble control during alignment. (C) When volume and tone controls are 

properly set, the response curve is essentially distortionless as shown here. (D) 

Disconnecting the blanking voltage to make both trace and retrace visible helps 

to insure that curve is undistorted. (E) Incorrect setting of treble control causes 
trace and retrace to fall apart. (F) Too much sweep signal causes receiver over- 

loading and the resulting artificial flat -topping of the response curve shown here. 
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By ROBERT J. GABON, W6CQIJ 
Wyle Laboratories, El Segundo, Cal. 

Small enough to be nt.ounted under the dash, this rig 
allows continuous coverage of the 10 meter band. 

r \ HE unit described in this article 
resulted from the author's de- 

- - sire to develop a small, compact 
mobile rig which would allow the 
operator to obtain maximum use of an 
economical installation. Low power 
was considered essential to allow a 
maximum time on the air each day. 
Low power without a v.f.o is almost 
a lost cause on today's 10 meter band, 
so a v.f.o. was added to the list of 
essentials. Since the installation was 
to go into a new automobile, an at- 
tractive appearance and simple in- 
stallation were also necessary. Such 
a unit in a convenient, economical 
package was the goal of the entire con- 
struction project. 

Design 
With the above requirements in 

mind the midget 7 watt v.f.o. mobile 
rig, as shown in the photographs, was 
designed. Because QSY is frequently 
necessary while in motion, the track- 
ing system of the oscillator and final 
were combined to allow one knob con- 
trol. The large National vernier knob 
provides close control of the transmit- 
ted frequency. The two switches at 
the lower left and right of the con- 
trol knob provide, respectively, trans- 
mitter "on" and "off," and a means 
for turning the oscillator on to check 
the transmitted frequency in the re- 
ceiver. This, then, is the entire trans- 
mitter with no other controls. All the . 
knobs are readily accessible. 
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The selection of the oscillator cir- 
cuit proved to be a difficult problem. 
Experiments with the popular Clapp 
circuit indicated that the large grid 
coil was too sensitive to vibration to 
be used in this type of mobile installa- 
tion. The Hartley oscillator, doubling 
in the plate, was finally chosen. Op- 
erating the grid on 40 meters with 
the plate on 20 meters simplifies the 
frequency doubling problem yet pro- 
vides good grid -plate isolation. A 
6AK5 is a good choice here. The re- 
sult is an oscillator of excellent sta- 
bility. With a careful choice of oscil- 
lator components, the unit is stable, 
the drift cannot be measured in a 
HQ129 -X receiver from a cold start, 
and there are no undesirable effects 
from the vibration of mobile operation. 
Regulated voltage must be supplied to 

Table 1. Jones plug (PL,) connections. For 
terminal identification see diagram, Fig. 2. 

PIN NO. CONNECT 
1 + 6 v. d.c. supply to trans. fil. 

and relays 
2 Supplies the 4 v. used on single - 

button carbon mike 
3 + 150 v. (regulated) to receiver 
4 Gnd. from power supply (bonded 

to inside of chassis) 
5 + 150 v. (regulated) from power 

supply 
6 Grounding this pin actuates relay 

which controls dynamotor in 
power supply 

7 + 230 v. from power supply 
8 Grounding this pin actuates both relays. A wire from this pin goes 

to push -to -talk button on mike 

Fig. 1. Over-all view of mobile trans- 
mitter. Unit is built on chassis that 
measures only 61 /s x 31/2 x 2 inches. 

the oscillator and to the driver, if pos- 
sible. 

Plenty of driving power is required 
to provide proper grid drive to the 
final amplifier over the ten meter band 
without retuning the doubler. A 
6AK6 power amplifier does the job 
well with plenty of reserve. The os- 
cillator plate and the doubler driver 
plate are slug -tuned to make them as 
broad as possible. 

The decision to use 7 watts is a 
straightforward one. A logical choice 
for a modulator is a single 6AQ5. 
With 200 volts on the plate about 31/2 
to 4 watts is the maximum audio avail- 
able to drive the plate modulated final. 
This limits the plate imput to about 7 
watts for modulation with a good 
punch. A 6AQ5 is used as a final am- 
plifier operating straight- through to 
allow maximum efficiency. 

The antenna coupler works well over 
the entire 10 meter band. C. (Fig. 2) 
is used to tune the link in a series 
coupling system. With a 2 turn link, 
the "Q" of the antenna circuit is low 
enough to cause only a slight rise in 
the center of the band. The unit, as 
shown, is designed to work into a flat 
line of 52 ohm or 72 ohm coaxial ca- 
ble. If excessive standing waves are 
present in the antenna line, the track- 
ing system will not function properly. 

In the photographs (Figs. 3 & 4) a 
companion converter can be seen. It 
consists of a straightforward 6AK5- 
6J6 broadband, crystal -controlled con- 
verter ( "A Two -Tube Crystal -Con- 
trolled Converter for 10 Meters," QST, 
August, 1950). The only innovation is 
the use of two crystals. This allows 
the three -position switch on the front 
panel to provide: (1) a tuning range 
from 28.00 to 29.05 megacycles, (2) a 
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tuning range from 28.57 to 29.61 mega- 
cycles, and (3) coverage of the stand - 
ard broadest band. 

Circuit 
Fig. 2 is the complete circuit dia- 

gram of the mobile unit. The first 
thing that is evident is that a large 
number of "necessary" parts are left 
out. In order to make the unit as 
compact as possible, the author experi- 
mented quite a while in order to elim- 
inate or reduce the required size of as 
many circuit elements as practical. 
The diagram includes the control sys- 
tem for receiving and transmitting as 
well as the' complete transmitter. 

The oscillator is the standard 
Hartley. The grid is on 40 meters, while 
the plate doubles to 20 meters. C, is 

a very sturdy double- bearing variable 
condenser. The condenser used was 
originally a 50 µµfd. unit. Some plates 
were rearranged by experimentation 
until the v.f.o. coverage was 1.15 
megacycles, just less than the 10 meter 
phone band. Thus, when properly ad- 
justed, the control knob will not set 
the oscillator outside the band. C2 

is a 13 µµfd. trimmer used to set the 
oscillator range to the 10 meter band. 
As shown, it will vary the oscillator 
setting by 480 kilocycles. C3 must be 
a zero -coefficient unit such as a Cen- 
tralab ceramic condenser. If the lay- 
out is not followed exactly and some 
padding must be done, the same type 
zero -coefficient condenser must be used. 
In is a permeability -tuned coil with 
a high -frequency slug. A 6AK6 pen- 
tode is used as a doubler- driver to in- 
sure sufficient 10 meter drive at the 
edges of the band as well as at the 
center. This plate tank is also broad - 
banded with a high- frequency perme- 
ability -tuned coil. No grid choke is 
used as the drive from the 6AK5 is 
sufficient to permit its omission. 

The final operates straight- through 
as a plate modulated class C ampli- 
fier. Experiments with an r.f.c. in the 
6AK5 grid circuit showed that it tend- 
ed to become inductively coupled to the 
tank coil causing self oscillation. The 
6AK6 provides enough ten meter drive 
to permit the losses due to the omis- 
sion of the grid r.f.c.. The size of the 
screen dropping resistor has been ad- 
justed, together with the load, to pro- 
vide a plate input of 7.3 watts. The 
condenser rotor is grounded to sim- 
plify the tracking arrangement. The 
plate tank capacity consists of two 
condensers in parallel; the tracking 
condenser, a Johnson 2 -11 µµfd. midget 
and a 15 µµfd. padder. Since the tank 
coil is underneath the chassis, consid- 
erable care must be taken to prevent 
components of the grid circuit from 
being electrically coupled to the plate 
of the final amplifier. Note in the pho- 
tograph that the tank coil is at right 
angles to the other coils in the unit 
and as far away from the other parts 
as possible. This is essential if feed- 
back is to be reduced enough to allow 
stable of erration. 

Since 100% modulation is required 
to get out well on low power, standard 
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6A05 
MODULATOR 

R1, R2, R3- 50,000 ohm, 1/2 w. res. 
R5-15,000 ohm, 1/2 W. res. R- 25,000 ohm, 1/2 w. res. 
R6 -8200 ohm, 1/2 W. res. R- 500,000 ohm, 1/2 w. res. 
R8-250 ohm, 1/2 W. res. 
C1- Approx. 30 µµfd. var. (Tracks with C42 

-see text) 
C2- 2.5 -13 µµfd. ceramic trimmer (zero -coef- 

ficient type) 
C3 -250 wad. ceramic cond. (zero- coefficient 

type) 
C4, C7, C10 -100 µµtd., 500 v. ceramic cond. 
Cs, C6, C8, C9, C11 -1000 µµfd., 500 v. ceramic 

cond. 
C,2 -2 -11 lipid. var. cond. (Johnson "Midget" 

type) 
C13-15 µµfd. var. trimmer cond. (APC type) 
C54 -.03 µµfd., 600 v. cond. 
C16 -150 weld. var. cond. (APC type) 
C3a, C5 -20 cid., 25 v. elec. cond. 
Ti -Mic: to -grid input trans. 

x 

6V. 
D. C. 

T3-10,000 to 4000 ohm mod. trans. (Stancor 
#3812 -use 1/2 of Primary) 

PL,-8-pin male plug (Jones) 
S,- D.p.d.t. center -off toggle sw. 

S2- S.p.s.t. toggle sw. 
RL,- Coaxial s.p.s.t., 6 v. d.c. relay 
RL5- D.p.d.t. midget 6 v. d.c. relay 
Jr-Mic. connector 
L, -14 t. #21 en. spacewound on Millen 

45500 steatite threaded coil form, tap 4 t. 
from cold end 

L2-28 t. #30 en. closewound on Millen 
69041 v.h.f slug -tuned coil form, 3 /R" dia. 

L3 -14 t. #30 en. closewound on Millen 
69041 v.h.f. slug -tuned coil form, 3 /R" dia. 

L4 -8 t., 1" dia., 1" long on B&W `Mini - 
ductor" #3014 

L5 -2 t. of same "Miniductor" on cold end of 
L4 

V1 -6AK5 tube 
V, -64106 tube 
Vs, V4 -6AQ5 tube 

Fig. 2. Schematic diagram of transmitter. It is extremely compact and easy -to- build. 

plate modulation is used. The unit is 
designed to use a single- button carbon 
microphone. A dropping resistor from 
the 6 volt d.c. supply is used to pro- 
vide proper mike voltage. If an F -1 or 
similar type is used, it is recommended 
that a 125 ohm resistor be used. The 
author uses pin 2 on the Jones plug to 

Fig. 3. Top view of the mobile transmitte 
is a 10 meter converter. Its output feeds 

Grid Volts 
Plate volts 
Screen volts 
Plate ma. 

6AK5 6AK6 6AQ5 6AQ5 
(Final) (Mod.) 

40 65 12 
150 150 230 230 

60 90 180 230 
7 15 32 34 

Table 2. Operating conditions of tubes 
used in the 10 meter mobile transmitter. 

r. Unit to the left (not covered in text) 
directly into the automobile receiver. 
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Fig. 4. Unit installed in car. Converter used in conjunction with transmitter, shown also in Fig. 3. can be seen at the right of the mobile transmitter unit. 

lead the mike circuit to a 125 ohm re- 
sistor which is mounted in the shell of 
the female Jones plug. This is done so 
that if the unit is tested with a stand- 
ard 117 volt a.c. power pack, micro- 
phone voltage can be supplied through 
pin 2 from flashlight cells. Some ama- 
teurs use such a mike directly on the 
6 volt d.c. supply, but the author does 
not consider this good practice. The 
125 ohm resistor, along with C., serve 
as a filter to keep generator hash 
and other noise from the mike circuit. 
C. and C are the largest condensers 
in the unit. Care must be used in their 
selection if the modulator section is 
to be compact. The screen dropping 
resistor and bypass condenser were 
found to be unnecessary and were 
omitted. The modulator transformer 
calculation is given here so that if 
slightly different values are used, good 
modulation can be obtained: 

Final amplifier current: .032 amp. 
Final amplifier voltage 230 v. 
6AQ5 load (class A) : 5000 ohms. 
Trans. impedance ratio : 

230 

.032 X 5000 
= 1.44 

The Stancor #3812 used with one - 
half the primary and a 7187 ohm sec- 
ondary load reflects 4500 ohms to the 
modulator. This is close enough to 
provide good clean speech. With the 
modulator as shown, 100 % modulation 
is provided with a signal that has a 
good audio punch. 

All terminals are brought to a 8 -pin 
male Jones plug. Table 1 lists the use 
of each pin connection. In the circuit 
diagram, S_ is the switch shown at the 
lower right of the main tuning knob 
(Fig. 4). In the "on" position it turns 
on the oscillator and driver only to 
provide a beat heard in the receiver 
when tuning the oscillator. Si is the 
"on -off" switch. When in the A posi- 
tion the control relay to the dynamo- 
tor is actuated. This relay also pro- 
vides 6 volts d.c. to the transmitter 
and converter, thus, S,A puts the whole 
unit in the "receive" position. The 
push -to -talk button mounted on the 
mike grounds pin 8 on the Jones plug 
so the button will switch both relays 
to "transmit." Position S,B is supplied 
to allow the operator to set the "trans- 
mit" position without holding the mike 
button down. This is convenient while 

Fig. 5. Underchcssil view. Compact size of unit requires careful parts planning. 

i.2 R4 CS 
R3 LS CO 1 

C9 Cil ft5 P.6 Cl4 
L 4 

SECT 

RL 2' 
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GROSS E'6ACE 
AND SWITCH SUPPORT 

VECTOR 
SOCKET 

testing, or if the mike is "passed 
around." An ordinary s.p.s.t switch 
can be used for Si if this added feature 
is not desired. 

The author has two d.c. millamme- 
ters mounted on a small panel con- 
nected into an 8 -wire cable with male 
and female Jones plugs on the ends. 
The meters are connected in series 
with the regulated 150 and 230 volts 
from the power supply. This allows 
adjustment of the slug -tuned stages 
and the final amplifier while the unit 
is in operation. With the modulator 
tube removed, the meters read the 
6AK5 plus the 6AK6 current, and the 
6AQ5 current in the final. If the modu- 
lator tube is inserted the second meter 
reads the final plus the modulator cur - 
rent. 

Layout and Construction 
The photographs show the chassis 

layout. It is most important to mount 
everything solidly so that there will be 
no vibratory effects. Lock washers 
should be used throughout. As can be 
seen, two cross chassis braces are used, 
both for assembly purposes and for 
strength. The wiring, as shown in Fig. 
5, starting at the upper left and going 
clockwise around the central gear unit, 
is as follows: 6AK5 oscillator, 6AK6 
doubler- driver, 6AQ5 final and antenna 
circuit, 6AQ5 modulator at the lower 
right, the relay, and finally the 8 -pin 
male Jones plug. The central toggle 
Switches are mounted onto the front 
brace so that the cover can be removed 
leaving the switches intact. The brace 
is removed in the photograph of Fig. 
5 to permit an unobstructed view of 
the interior. The gear unit is a sur- 
plus item. Several types of gear units 
are available commercially, but this 
unit seemed to meet the requirements 
perfectly. Any "T" drive will do. The 
spline eliminates the necessity for pro- 
viding a means of tightening a set- 
screw on the drive shaft after putting 
on the cover. The vernier drive is 
mounted permanently on the cover, so 
that it engages the spline drive when 
it is installed. The front cover can be 
removed for servicing, leaving the 
switches still mounted to the support- 
ing strap. Two holes are provided for 
the two toggle switches. The cover is 
"U" shaped to fit tightly around the 
chassis thereby completely sealing it 
from dust. 

To facilitate assembly, as much of 
each tube socket as possible was pre - 
wired. Insulated tie points are used 
in several places to insure a good wir- 
ing job. All leads should be kept as 
short as possible. When all adjust- 
ments are complete, where possible all 
movable parts should be glued down 
with polystyrene cement. 

Adjustment 
With the transmitter constructed as 

shown, the following instructions con- 
stitute the complete procedure for 
properly adjusting the unit. Table 2 
can be used as a- guide to the voltages 
to be expected. 

When the wiring is complete the 
(Continued on page 118) 
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A Six Foot IIAIIIO-CONTIIOIJII 

MODEL BOAT 
WALTER B. FORD, W6YT 

Fig. 1. "Coast patrol" type, radio -controlled model boat. The receiving an- 

tenna consists of two strands of wire, 4 feet long, strung from flagpole. 

Details on a radio control unit which starts, stops, 

and reverses drive motor; turns rudder left and 

right; sounds horn; raises flag; and fires a gun. 

1EW dyed -in- the -wool hams will 
1 ever forget the thrill of their first 

- - radio contact, whether it was 
with the fellow in the next block, or 
spanned a distance of several thousand 
miles. But with all of the subsequent 
thrills that the hobby of amateur ra- 
dio provides, in the author's opinion 
the nearest approach to that feeling of 
profound elation resulting from the 
first contact is reached when one puts 
a radio -controlled model through its 
paces for the first time. 

Radio control of models has been an 
important part of the author's ama- 
teur radio activities for a number of 
years. Previous models have been of 
small size, which necessarily limited 
the controlled operations to a small 
number. In planning the boat de- 
scribed herein, the initial requirements 
were that it would be large enough to 
carry the equipment for at least eight 
controlled operations, with provisions 
for possible future additions of several 
more. The completed results of such 
planning is a model six feet long, pat- 
terned after a coast patrol boat and 
capable df attaining a speed of ap- 
proximatly 12 miles an hour. The 
present ontrolled operations are: 
start motor, stop motor, reverse mo- 
tor, swing rudder right, swing rudder 
left, sound horn, raise flag, and fire 
gun. 

Space will not permit giving con- 
structional details of the hull, but 
plans may be obtained from a number 
of model supply houses so that it may 
be duplicated. Undoubtedly other con- 
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structors would vary the lines to suit 
their particular fancies, which is en- 
tirely in order so long as the com- 
pleted craft is seaworthy and capable 
of safely carrying the necessary equip- 
ment. The upper structure of the boat 
may be a replica of any one of num- 
ber of vessels, passenger cargo, or war- 
ship, but in any case it should be re- 
movable so that the control equipment 
may be readily reached. In the model 
boat shown the coast patrol design was 
chosen merely because it seemed more 
in keeping with the forward gun and 
the whole general lines. 

The driving motor is a six volt, 1/16 
h. p. shunt -wound motor, mounted in 
approximately the center of the boat. 
A d. p. d. t. relay switch (RL,, Fig. 4) 
which changes the direction of the cur- 
rent in the shunt field serves as a re- 
verse switch for the motor and is 
mounted at the base of the motor. The 
propeller is a three blade unit, four 
inches in diameter, and is connected to 
the drive motor with a 14 inch brass 
rod extending through a piece of brass 
tubing. A short section of rubber hose 
serves as a flexible connection between 
the drive shaft and motor. 

Solenoid magnets were first tried on 
the steering control, but were discard- 
ed in favor of the control magnets 
shown at Figs. 3 and 5, the desirable 
feature of which is quick, positive ac- 
tion under any conditions. The unit 
consists of an electromagnet attached 
to the rudder shaft and pivoted be- 
tween two stationary electromagnets, 
both of which are connected so that 

Fig. 2. Quarter -wave anten- 
na, transmitter, and power 
supply mounted on tripod. 

ends of the soft steel yoke upon which 
they are wound will have the same po- 
larity. The movable magnet is con- 
nected so that the end between the two 
stationary magnets is opposite in po- 
larity. Whenever either right or left 
position of the rudder is desired, the 
movable magnet is placed in series 
with one of the stationary magnets, 
the magnetism of each combines with 
the other and the rudder snaps into 
position instantly. 

The details of the gun, which shoots 
a .32 blank cartridge, are shown in 
Fig. 3. The barrel was turned from a 
piece of soft steel, 7/s 

" in diameter, 
61 /is" long. The threaded end of the 
barrel was turned to 1/2" and threaded 
13 threads per inch. The breech piece 
was made from a piece of soft steel, 
7 /s" x 11/2" x 3 ", and drilled and shaped 
as shown in the drawing. The elec- 
tromagnet is mounted on the breech 
and held in place with the metal cover. 
The coil leads extend through the 
breech piece and a piece of metal tub- 
ing, which is threaded into the breech 
piece at such an angle that the tubing 
will be at a right angle with the wood 

(Continued on page 52) 
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Fig. 3. Mechanical details for building some of the component parts for the six -foot radio -controlled model boat. 

1 31/4" - ,Tr, -4- 
¡f.7/9 J1 

5/8 
+{ 1- 5/32 

3 T 
Side View 

1 , /2', ! 

WOOD BLOCK °I ST 
I/15.!/_144 

ROUND WOOD -f 
BASE AMMO ISEMah 

N e - H -5*.. 
STEEL OR BRASS TUBING 

1/4 "DIA. THREADED AT EACH END BRASS TUBING 1/4" I.D. 

6 LAYERS NO.20 D.C.C. WIRE 

V4" FIBER WASHER 7/2" OIAM. 

' /4"S/fi FIRING PIN Il` 2" I_ HAgD STEEL 1/4" DIAM. 

5/2° 

313/16" 

BREECH 

io 

CROSS- SECTION OF GUN 

1.---- 3 1/4 -I 
7/16" R. 

DR. 

End View 

7 Sie 

"V" 
74 
1 

24 OR 26 GA. 
SHEET METAL 

3/4" 

7/ 

rizza 

26 GA. PIANO WIRE 

Side View End View 
COIL COVER 

Top View 

Side View 

l'/z" 

.1 SOFT 
1/S2 I1/4 

2" 
_f BAR 2' 

EEL 
S0. 

8 LAYERS NO.20 D.C.C. 
10 LAYERS NO. 20 D.C.C. 

I- METAL 

11/6" SPACER 

BRASS RUDDER SHAFT 
/4" DIA. 

FLEX. LEAD 

41/2" 
-:AFT- SFEEE::.. 

3/4" 

BRASS RUDDER SHAFT 
TUBING, 

1 /4" ID., SECURED 
TO BOTTOM OF HULL 

STEERING CONTROL 

IAN t. X_ 

Top View 

SOFT STEEL 
CORE 3/e "DIA. 

8 LAYERS 
NO.22 D.C.C. 

26 GA. SPRING 
BRASS 

26 GA. 
SPRING 
BRASS 

ROUND BRASS OR 
STEEL ROD 

BRASS COLLAR 

51/4" 
P. BRASS 1/4" 

BUSHING_ 
1iw// / / / / / / / / / / / / / / / / / r o /q(p/// / /s%m / / / 

. 

I/z" " 

61/2 IT 
F.N. COPPER 26 GA. SPRING BRASS 
RIVETS Cross Sectional View 

61/2" 

_HEAO-DFIZIV_T..., BELOWACE_-FACE_ -:=:- 
__.EI$ER.. _..-._ .. ._. 

m 

(D-C)-0 
Oi RIVETS CONNEC O -TED TOGETHER 

ON BOTTOM SIDE 
OF FIBER DISK 

--n 
,1 

I 

II /Ó 
// 

Top 
View -- 

61/2" 

CONTROL SWITCH 

ROUND BRASS 
OR STEEL 

COIL SUPPORT S 
-CONTACT PLATE 

16 GA. BRASS 
'SPRING BRASS 
3 /6 "X 2 1/2" 26 GA, 

BRASS TUBING 
/4 " I.D. 23/4 "L. 

FIBER ROD 1/4" DIA. 
2 Vg" L. 

SOFT STEEL ROD 

1/4" DIA. 3 1 /2 "L. 
BRASS TUBING 1/2" I.D. 
FLARED AT END 

°RIVE. MOTOR SWITC.t 

BRASS SPACER 

Side View 

DASHPOT PLUNGER 
BRASS OR STEEL 
1/8" X 3/6" 

WOOD BASE 

r-- 2 1/2 

Cross Sectional View Side View 
DELAYED ACTION RELAY 

26 GA. PIANO WIRE 

kl 

F--11/4.It 
k='_ 

te-- I1 /2 

BRASS TUBING 
1/4" I.D. 

NO.24 D.C.C. 

SOFT STEEL 

8 LAYERS 
FLAG MOTOR RELEASE MAGNET 

í0 RADIO air. TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


SOURCES OF SUPPLIES FOR 
RADIO -CONTROLLED BOAT 

Boat plans, Propellers, Fittings 
A. J. Fisher, 1002 Etawah Ave., Royal Oak, 

Michigan 
Bill Wild's, 510 E. 11th St., New York 9 

James Bliss & Co., Inc., 220 State St., Bos- 

ton, Mass. 
Model Shipways, 476 Main St., Ft. Lee, 

N. J. 

Stepping Switches (RL:, Fig. 4) 

Blare, 64 Dey Street, New York 7, N. Y. 

Wells Sales, Inc., 833 W. Chicago Ave., 
Chicago 22, Ill. 

Herbach and Rademan, Inc., 522 Market 
St., Philadelphia 6, Pa. 

Impulse Relays (S Fig. 4) 

Herbach and Rademan, Inc., 522 Market 
St., Philadelphia 6, Pa. 

Chase Electronic Supply Co., 105 225th 
St., Queens Village, N. Y. 

Sensitive Relays, Time Delay Relays, and 
Low Resistance Relays for Controlling 

Main Current and Rudder Magnets 
Wells Sales, Inc., 833 W. Chicago Ave., 

Chicago 22, Ill. 

6V s' 

tt T ®I 

I 
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MOTOR SAITE 

ON III 

REVERSE 

RL I 

ARMATURE 

11000Q 
FIELD 

DRIVE 
MOTOR 

COMMON WIRE TO 
HORN, FLAG, MOTOR, AND GUN 

INTER- 
MEDIATE 
RELAY 

C0-50 aid., 25 volt elec. cond. 
RLT- D.p.d.t., 6 v. d.c. relay 
RL -22 pos., 6 v. d.c. stepping relay 
RLS -"Intermediate relay." A standard 20 ohm 

telegraph -type relay was used (see text) 
R1.....-Delayed action relay, home -built (see Fig. 

3 tor details) 
RL5 -6 v. automobile cutout relay. Shunt coil 

used and series coil discarded 
RLA, RL7-6 v. automobile horn relay 
S,- D.p.d.t. knife 51Y. 

R.2 

RLS 

MAIN 
RELAY 

RL4 

1.5V. - 
TO 

SENSITIVE 
RELAY 

1 DRL6 

LEFT 
TURN 
RELAY 

RLr 
RIGHT 
TURN 
RELAY 

RIGHT TURN 
MAGNET 

DELAYED 
ACTION 
RELAY 

I 

i1 

it 

RUDDER BAR 
MAGNET 

it 

LEFT 
TURN 
AGNET 

S,- Impulse -type relay, s.p.s.t. sw. Available 
on surplus market. Author built his own sw. 
and relay assembly which can be duplicated. 
(See Fig. 3 for details) 

BI -6 v. storage battery B.. 1.5 v. flashlight cell 
Drive Motor -6 v., 1/16 h.p. shunt -wound 

motor 
Right, left, and rudder bar solenoids were home - 

built. See Figs. 3 and 5 for construction de- 
tails 

Fig. 4. Complete wiring diagram of relay panel. Many of the components are home -built. 

Fig. 7. Side and top views of relay panel. For identification of components see Fig. 4. 

RIA 

Fig. 5. Rudder coil assembly. The entire 
unit is home -built. See Fig. 3 for details. 

Fig. 6. Top view of interior of boat. Rud- 
der control relays are shown in foreground. 
Identified components are shown in Fig. 4. 

TEST METER - REMOVE. 
FROM CIRCUIT WHEN 
OPERATING. 

..1 
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R1 -3 megohm, 1/2 w. res. 
R3 -7500 ohm, 1/2 w. res. R3- 10,000 ohm pot 
C1 -30 Auld. var. cond. 
C2-100 µµíd. mica cond. 
C3 -.25 pfd., 100 v. cond. 
L, -3 t. hook -up wire, 1/2" dia. 4-8 t. #18 bare wire, 1 /2" dia., 1" long, air - 

wound, tapped 3 t. from grid end RL,- S.p.s.t. relay, 5000 -10,000 ohms, normally 
open S,- D.p.s.t. toggle sw. 

C3 R2 

I 82 

-1I1 1+- 
1-30 T0+45V 

R3 

2V. 
BIAS CELL 

V2 
IQ5 

1.5V.. 84 
SI - 

-I I i 
430 TO+45V. 
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V, -RK61 or RK62 tube 
V,- --I Q5 tube 
2 -I.5 r. flashlight batteries 
2 -30/45 v. "B" batteries 
1 -2 v. bias cell 

TO 
CONTROL 

OCIRCUITS 

1. 
RLI 

Fig. 8. Complete schematic of receiver. The unit is entirely battery operated. 

Fig. 9. Over -all view of receiver. Unit 
is mounted directly over the drive motor 
in the hull of the six -foot model craft. 

base. Some experimenting with the 
firing pin spring tension was neces- 
sary to determine the proper tension 
for positive firing. The barrel of the 
gun is unscrewed to load the gun. 

Since it was desired that the motor 
switch (S,, Fig. 4) be independent of 
the other controls, in order that the 
boat could be in 'motion while other 
operations were taking place, a special 
type of relay switch was necessary. 
This is known as the impulse type 
switch and is obtainable on the war 
surplus market, but the author made 
up a very satisfactory substitute, the 
details of which are shown in Fig. 3. 
The switch consists of ,a soft steel bar, 
notched at one end to fit the ends of 
contact springs and pivoted at the op- 
posite end between two electromag- 
nets. In operation the steel bar is 
pulled against one magnet with a short 
impulse and remains in that position 
until another impulse pulls it in the 
opposite direction. 

The flag raising motor (Fig. 10) is 
simplicity itself. Slow motion was de- 
sired for that operation so that the 
flag could be stopped when it had 
reached the top of the mast. A bat- 
tery motor geared down to a few rpm 
would have served very satisfactorily 
for raising the flag, but lacking that, 

Fig. 10. Flag raising motor uses the alarm mechanism from an old alarm clock and 
is controlled by an electromagnet. Details for building your own electromagnet are 
shown in Fig. 3. When in non -operating position, electromagnet plunger keeps alarm 
clock clapper from vibrating. When plunger is actuated. the hammer vibrates and the spring drum rotates thus raising the flag on the radio - controlled boat model. 
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the author found the alarm mechanism 
of a discarded alarm clock a very 
good substitute. The alarm winding 
shaft was extended and a grooved 
wood pulley was secured to the ex- 
tended shaft. A loop of twine to which 
a small flag is attached extends from 
the wood pulley to a small brass pulley 
at the top of the mast. When the 
magnet adjacent to the alarm clapper 
is energized the flag rises slowly up 
the mast and may be stopped at any 
point by releasing the magnet plunger. 
One winding of the alarm spring is 
sufficient to raise the flag several 
times, and to reset the flag it is only 
necessary to pull the twine against the 
friction of the wood pulley to the de- 
sired position. The flag raising unit is 
mounted under the forward deck, with 
the wood pulley in a downward posi- 
tion. The flag motor release magnet 
is shown in Fig. 3 and can be seen in 
photograph, Fig. 10. 

Since it was desired to use a step- 
ping switch for selecting the desired 
operation, some means had to be prö- 
vided to prevent undesired operations 
taking place while the stepping switch 
was making contact with the various 
controlled points. The delayed action 
relay shown in Figs. 3 and 7 is the final 
result of the author's experimenting 
and planning. The switch works on 
the dashpot principle and a wide range 
of time delay periods may be obtained 
by filling the oil chamber to various 
levels with 30 or 40 grade motor oil. 
Undoubtedly any of the various time 
delay switches available on the sur- 
plus market would have served satis- 
factorily, but in this particular boat 
project the author preferred to con- 
struct the necessary parts whenever it 
was possible to do so. 

The wiring diagram for the control 
panel is shown in Fig. 4. With the ex- 
ception of the sensitive relay (RLi, 
Fig. 8), which is mounted adjacent to 
the receiver, and the motor reverse 
switch (RLI, Fig. 4), which is mounted 
at the base of the drive motor, all re- 
lays and switches are mounted on a 
metal covered board 12" x 20 ", and 
tapered to fit the shape of thehull. 
All negative terminals of the relays 
and switches are connected to the 
metal covering. In the top view of 
the relay control panel, Fig. 7, two 
telegraph relays are shown, only one 
of which is being used at present. The 
author happened to have two such re- 
lays on hand, so both were installed 
with the idea in mind pf giving the 
panel a balanced appearance, and also 
to provide an additional relay for fu- 
ture use. Most of the sensitive type 
relays available have a maximum car- 
rying capacity of one ampere for their 
contacts, but for positive operation and 
to prevent any possibility of the con- 
tacts sticking it was found advisable to 
work such relays well under their 
maximum rating and provide an inter- 
mediate relay to break the heavier 
currents. One of, the telegraph relays 
serves as the intermediate relay (RL3, 
Fig. 4) and since it had to control both 
the stepping switch and the time delay 
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Fig. 11. Panel view of control switch. Numbers on the dial cor- 
respond to the numbers on the stepping switch mounted on boat. 
This control switch is a part of the transmitting equipment. 

relay, the original contacts were re- 
placed with round jeweler's silver con- 
tacts, Vic" diameter. The relays have 
a resistance of 20 ohms each. In be- 
tween and directly back of the tele- 
graph relays the motor control switch 
(S2) is mounted. This switch was de- 
scribed earlier. The stepping switch is 
located directly behind the motor 
switch and consists of a 22 -point 
switch operated by a six -volt coil. 
While the stepping switch has many 
more contacts than are needed at pres- 
ent, it was obtained on the surplus 
market at a very moderate cost and 
most of the extra contacts will un- 
doubtedly be used when additional 
mechanisms for operation are devel- 
oped. The time delay relay (RL4, 
Fig. 4), which has already been de- 
scribed, is located back of the stepping 
switch, and directly back of the time 
delay switch is the main relay. This 
relay controls the main current 
through the stepping switch, but since 
it is not energized until the time delay 
relay has closed, the stepping switch 
contacts are not required to break any 
current and the possibility of their pit- 
ting is avoided. The main relay (RL 
Fig. 4) is a salvaged automobile bat- 
tery charging relay. The rudder mag- 
net control relays are located on each 
side of the main relay and consist of 
salvaged automobile horn relays. All 
wiring is done with No. 14 solid, rub- 
ber covered wire and securely stapled 
to the mounting board. Haywire con- 
nections have no place in an installa- 
tion of this kind and too much time 
cannot be devoted to making the 
wiring and connections secure and 
tight. 

The receiver uses the thyratron 
RK62, or the newer subminiature ver- 
sion RK61 tube, and consists of a su- 
perregeterative detector (Fig. 8) and 
a one -stage amplifier. The character- 
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Fig. 12. Transmitter view showing cathode and final coils. The 
doubler tuning unit is mounted below chassis. This unit, con- 
trol panel (left), and power pack comprise transmitting gear. 

istics of the RK61 or RK62 are such 
that when no signal is being received 
the plate current will be between 1 and 
1.5 ma., which will drop to 0.5 or 0.1 
with a signal. While it is possible to 
operate a sensitive relay with that 
much change in plate current, it means 
that the relay has to work in reverse 
so that it will operate the intermediate 
relay only when it is open, an arrange- 
ment that does not seem very satis- 
factory. By adding an amplifying tube 
to the circuit, the characteristics of 
the thyratron may be utilized to pro- 
duce an enormous change in the plate 
current of the amplifier tube, thereby 
assuring positive action of the sensi- 

tive relay under any conditions. The 
circuit of the receiver is shown in 
Fig. - 8. Since the receiver was de- 
signed to work in the 50 -54 mc. band, 
all connections were made as short as 
possible. The circuit requirements 
are such that separate filament and 
plate batteries are required for each 
tube, but since the plate current drain 
of the thyratron is on the order of 1 

ma., a miniature "B" battery will serve 
very satisfactorily for the plate sup- 
ply. The drain on the 1Q5GT may run 
up to five or six milliamperes, depend- 
ing upon how close the transmitter is 
located, so a larger "B" battery would 

(Continued on page 76) 

Fig. 13. Schematic diagram of transmitter. Output frequency is 52.2 mc. Power 
supply requirements include a 6 -volt storage battery and either a dynamotor or a 
vibrator whose output supplies 300 to 400 volts at from 100 to 125 milliamperes. 

XTAL ® RI 

0 PLI 

CI 

JI 

R2 

+ 250 V. 

R,- 50,000 ohm, 1/2 w. res. 
R2- 45,000 ohm, 2 w. res. 
R3 -2500 ohm, 2 w. res. 
R4- 20,000 ohm, 1/2 w. res. 
R5-120 ohm, 2 w. res. 
R6- 50,000 ohm, 5 w. res. 
C1, C4, C6-35 µild. var. cond. 
C2, Cs, C5, C5-.02 pfd., 600 v. cond. 
C0-50 µµ1d. ceramic cond. 
C,, C10 -.002 µid. mica cond. 
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2 

R4 

V2 
807 

C6 

C9 

RS 

L3 

L4 
J3 

CIO 

4 
VI 

J2 

V2 

6.3 V. +300V. TO +400 V. 

L1 -10 t. #14 bare wire, 1" dia., 1" long, air- 
wound 

L2-8 t. #18 bare wire, 3/4" dia., i /2" long, 
airwound 

L3, L4 -8 t. #18 bare pire, 1/2" dia., 1" long, 
airwound 

Jv J2- Closed circuit jack 
Xtal. -13 mc. crystal 
PL1 -Mazda dial light #47 (see text) 
V1 -6AQ5 tube 
V2 --807 tube 
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Fig. 1. Over -all view 
of the TV booster. 

A SAS SOD ;TYPE 
ANTENNA -MOUNT I 

TV BOOSTER 

By 
GILBERT VOYLES 

URING this season of the year 
"television -itis" seems to be a 
fairly common malady and all 

over the country televiewers in fringe 
areas are dreaming of new and better 
ways of "souping up" their existing 
antenna equipment, improving their 
booster or boosters, sharpening up the 
i.f. stages, or adding new i.f. stages, 
etc. 

Having developed an acute case of 

This booster, based on the eeWallnian 
Cascole" circuit, features high gain, 
good signal -to -noise ratio, and a 
norel self- contained power supply. 

the disease, the author decided to try 
to improve his existing antenna sys- 
tem. While there is nothing new about 
his final decision to install a high effi- 
ciency booster on the antenna, the way 
it was done and the results achieved 
might prove of interest to other read- 
ers of this magazine. 

As most readers know, one of the 
big headaches in fringe area reception 
is signal -to -noise ratio. This noise or 
man -made interference can be caused 
by such diversified sources as the ig- 
nition systems of passing cars, electric 
motors which use brushes for feeding 
operating current to the rotor or arma- 
ture, electrically- operated signs which 
depend on the make and break of sup- 
ply current for operation, etc. All of 
these devices have one thing in com- 
mon, namely the interfering signals 
which they emit generally have a ver- 
tically polarized characteristic. Thus, 
maximum pickup of this noise is ef- 
fected when the TV receiving antenna 
is mounted with the elements in a ver- 
tical plane or at right angles to the 
earth. 

Fortunately the author's antennas, 

Complete details for winding your own coils to cover any television channel. 

CHANNEL 
2 

CHANNELS 
3,4 

CHANNELS 
5,6 

CHANNELS 
7,8,9 

CHANNELS 
10, 11, 12 

CHANNEL 
13 

L, 
8 t. wound 
over gnd. 
end L, 

6 t. wound 
over gnd. 
end L, 

6 t. inter- 
wound gnd. 

end L2 

3 t. inter- 
wound gnd. 

end L2 

2 t. inter- 
wound gnd. 

end L, 

1 t. inter - 
wound gnd. 

end L2 

L2 
16 t. 

closewound 
14 t. 

closewound 
1l t. 

spacewound 
wire dia. 

7 t. 
spacewound 

wire dia. 

5 t. 
spacewound 

wire dia. 

3 t. 
spacewound 

wire dia. 
L, 18 t. 

closewound 
17 t. 

closewound 
15 t. 

closewound 
8 t. 

closewound 
6 t. 

closewound 
4 t. 

closewound 

L, 
14 t. 

closewound 
12 t. 

closewound 
9 t. 

spacewound 
wire dia. 

5 t. 
spacewound 

wire dia. 

4 t. 
spacewound 

wire dia. 

3 t. 
spacewound 

wire dia. 

Ls 
15 t. 

closewound 
13 t. 

closewound 
10 t. 

spacewound 
wire dia. 

6 t. 
spacewound 

wire dia. 

4 t. 
spacewound 

wire dia. 

3 t. 
spacewound 

wire dia. 

L° 
8 t. wound 
over gnd. 
end Ls 

6 t. wound 
over gnd. 
end Ls 

6 t. inter - 
wound gnd. 

end Ls 

3 t. inter- 
wound gnd. 

end L, 

2 t. inter- 
wound gnd, 

end Ls 

1 t. inter - 
wound gnd. 

end Ls 

All coils wound on 3/e° dia. ceramic slug -tuned forms with No. 24 enamel wire. 
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due to the horizontally polarized tele- 
vision signal characteristic, had to be 
mounted in a plane parallel to the 
ground to achieve maximum effective- 
ness. However, our feedlines are, It 
most cases, run in a vertical position 
and act as excellent receptors of this 
picture- destroying noise. This noise is 
carried into the set along with the de- 
sirable signal and is amplified along 
with that signal. 

The problem, then, was to add a 
booster with high gain which didn't 
contribute too much noise within it- 
self. The idea was to place the boost- 
er at the antenna where it could 
amplify the weak television signal be- 
fore the noise picked up by the feed - 
line was added. The answer to the 
problem proved to be . a "Wallman 
cascode" circuit. This circuit was de- 
veloped at M.I.T. during the war and 
features pentode gain with triode noise 
level. 

This booster enables the user to 
turn the set gain down thus reducing 
the snow and, in some cases, eliminat- 
ing it altogether. Most readers will 
probably have most or all of the parts 
needed to build this unit in the junk 
box but even if all of the parts must 
be purchased the cost will run only 
about seven dollars. 

Construction 
Since it was deemed undesirable to 

run separate wires to the booster for 
filament and plate operating currents 
we ran our operating voltages up the 
same twin lead down which our tele- 
vision travels to the receiver. It is a 
simple way of handling the problem 
and works out surprisingly well. 

The chassis is constructed of light 
gauge aluminum, in our case a tran- 
scription disc from which we had re- 
moved the acetate coating by soaking 
the disc in hot water for a few min- 
utes. Chassis dimensions are 61/4 x 21/2 
inches with a 1'4 inch long lip of 
ninety degrees bent up on either end. 
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A shied of the same material is 
mounted across the narrow diinension 
of the chassis 21/4 inches in from one 
end. The shield is 11/4 inches high by 
1% inches long with a 3/4 inch lip bent 
lengthwise along the main chassis. 

The dimensions for the tube socket 
mounting have not been included since 
they will vary with different types of 
sockets. The socket should, however, 
be mounted in the center of the com- 
partment formed by the shield and the 
chassis end lip. Three holes for mount- 
ing the ceramic type slug -tuned coils 
are drilled in the lip located at the 
socket end of the main chassis. The 
size of these holes will vary with the 
different sized coils. The forms used 
in this unit were purchased on the 
surplus market but are available from 
almost any well- stocked parts store. It 
is best to mount the coils in the order 
indicated on the diagram so as to avoid 
interstage oscillation. With the layout 
shown, no trouble was experienced 
along this line. 

The selenium rectifier is mounted on 
the same side of the chassis as the 
shield and is located in the center of 
the chassis, approximately two inches 
from the end. A long mounting screw 
which runs through the center of the 
rectifier is employed and the filter con- 
denser, Cs, C, is mounted under the 
nút by means of the metal strap which 
is a part of the condenser. The power 
transformer, which is a small filament 
transformer hooked up in reverse, is 
mounted on the opposite side of the 
chassis from the rectifier by means of 
two machine screws run through the 
mounting straps. Two tie posts of two 
terminals are required. One is mounted 
near the rectifier for supporting R6. 

All leads from C6, Co are run directly 
to this same tie post. The other tie 
point is mounted near the tube socket 
and supports Cs and C9. A two -terminal 
block is mounted on the top of the 
chassis at the end nearest the tube 
socket. The r.f. chokes, RFC, and 
RFC, are mounted on the underside 
of the chassis on either side of the tube 
socket and near the edge of and par- 
allel to the chassis edge. The chokes 
are supported by their own leads, 
which are of stiff hookup wire, fed 
through small holes drilled in either 
end of the 1/4 inch diameter poly rod 
on which the chokes are wound. The 
coils are all wound in the same direc- 
tion with #24 enamel wire. These 
coils are tunable to either Channel 5 
or Channel 6 but can be made to work 
on other channels by changing the 
number of turns. Coils L, and L6 are 
inter ound at the ground ends of L, 
and L respectively. After completing 
the firing of the unit it may be 
moun ed in any weatherproof box. A 
quart size tomato juice can makes an 
ideal housing for this booster. We 
were ortunate in being able to obtain 
sever 1 aluminum cans at surplus 
which were originally used as gasoline 
press re lantern housings. They are 
especially suitable since the two parts 
telescope and lock by a twist of the 
wrist, thus making a good weather- 
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300 A 

i 
NPUT 

1/2 7F8 

E z 
C2 

R3 

R1. R2-100 ohm, 1/2 w. res. 
R3, R4 -1000 ohm, 1/2 w. res. 
Rs -3900 ohm, 1/2 w. res. 
R6 -470 ohm, 1/2 w. res. 
Cl, Cs, Cs -250 µµtd. ceramicon 
Cs-100 wad. ceramicon 
C3 -220 µµEd. ceramicon or mica cond. 
C4 -470 maid. mica cond. 
Cs, Cs -20/20 cf d., 150 v. elec. cond. (com- 

mon negative) 
C7-100 µµfd. ceramicon or mica cond. 

L2. Ls, L4, L5, L6 -See coil table 
T, -Fil. trans., 6.3 v. (Merit Type P -2944) 
RFC,, RFC_ -R.f. choke, 60 t. #24 en. close- 

sound on i /y" polystyrene rod and moun:ed 
close to TS1 

TS,- Terminal block #1 (Any good antenna 
ground -type block with high dielectric insu- 
lation will do) 

Rect .,- Selenium rectifier (60 ma. type is 

satisfactory) 
V, -7F8 tube 

Fig. 2. Diagram of TV booster. It can be used with any 300 ohm antenna. 

tight job. The leads from L, are 
brought up to two feedthrough insu- 
lators spaced about 1/2 inch apart. The 
leads from these insulators will vary 
in length with different installations 
but will probably be from six inches 
to one foot in length. The length is 
not critical but should be kept as short 
as possible. The twin lead from the 
receiver or booster is brought up 
through a rubber grommet fitted in 
an oblong hole located in the press -in 
lid of the housing. 

Now that the booster is completed 
and ready for final adjustment, let's 
turn to the unit which is to be used at 
the television receiver. The purpose 
of this little unit, which can be con- 
structed of sheet poly or bakelite, is 
to let the six volts a.c. supply voltage 
through the feedline without permit- 
ting a loss of TV signal through the 
filament circuit. At the same time, the 
unit blocks the same 60 cycle current 
from the TV set or booster input cir- 
cuit. The unit consists merely of a 2 x 
3 inch strip on which is mounted the 
three double terminal posts. The unit 
may be mounted on the rear of the 
television receiver. 

(Continued on page 90) 

Fig. 4. Internal view shows how chassis as- 
sembly slips in. Two bolts hold lid tight. 

411 

RFC I 

I I 

6.3V. RFC2 

TO ANT. 

3111 4lII 

I I I 

CI c2 

TO RCVR. 

3,, 

RFC,, RFC_ -R.f. choke. 60 t. #24 en. close - 
wound on 1/4" polystyrene rod. 

Cl. C2 -250 Md. mica cond. 

Fig. 3. Filter unit mounted at TV receiver. 
Completed assembly is shown in foreground 
of photo, Fig. 5. The 6.3 volts can be taken 
directly from power supply of the set. 

Fig. 5. Over -all view of TV booster. The can 
assembly mounts to antenna mast and termi- 
nal strip in foreground mounts at receiver. 
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A Compact 

40 Watt. Rig For 

CAR or FIELD 

Over -all view of corn 
pact mobile rig which 
will operate in 75, 20. 
or 10 meter ham bands. 

By 
ROBERT F. LEWIS, W8MQu 

.11 .t¡aightlora.,rd ham transmitter designed 
for mobile, field, or emergency contacts. 

FTER the usual false starts, Sum - 
mer has finally arrived. With 
it has come the wide diversity 

of outdoor activities which hams enjoy. 
It may be a long vacation trip or just 
an afternoon outing. Maybe it's a 
field -day operation or a simulated 
emergency test. On the serious side, 
there may be genuine disaster opera- 
tion. One thing is certain, the well - 
dressed ham's outfit, this season, is not 
complete without some kind of port- 
able radio equipment which can be op- 
erated independent of commercial 
power sources. 

The transmitter described herein 
was designed originally for mobile op- 
eration, in conjunction with the "Corn- 

pact 3 -Band Mobile Converter" de- 
scribed in the March, 1951, issue of 
RADIO & TELEVISION NEWS. As work 
progressed, however, it became appar- 
ent to the writer that the little rig 
could serve equally well outside of the 
car for field and emergency work. Most 
mobile transmitters are not easily 
adaptable to portable work due to the 
multiplicity of units and the complex- 
ity of control systems. The majority 
of portable rigs are even more difficult 
to adapt to the car. 

The circuit of the transmitter will be 
immediately recognized, as it is not at 
all new. By careful planning of me- 
chanical layout, choice of parts, and 
elimination of unnecessary frills, it 

Under chassis view of the 40 -watt mobile rig for operation on 75, 20, or 10 meters. 
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was not difficult to construct a one - 
unit transmitter of small size which 
would operate at 40 watts' input. A 
6V6 crystal oscillator is followed by an 
807 as a final amplifier. A 6J5 ground- 
ed -grid speech amplifier was incor- 
porated in the audio section, followed 
by a pair of 6L6G's as modulators. The 
speech amplifier is designed to operate 
with a single- button microphone in se- 
ries with the 6J5 cathode, the cathode 
current also serving as button current. 
By virtue of L, and C,, the oscillator 
stage becomes a tritet circuit on 10 
and 20 meters, with 20 -meter crystals 
being used on both bands. On lower 
frequencies, however, the 6V6 cathode 
circuit becomes ineffective and the 
stage operates as a straight tetrode 
oscillator. Parallel plate feed is used 
on the 807 in order to remove the d.c. 
voltage from the tank circuit, thus 
permitting smaller plate spacing and 
grounding of C,,. Metering jacks are 
provided only for measurement of final 
amplifier grid and plate current. 

Three relays are incorporated in the 
transmitter. Relay RL, supplies heat- 
er current plus operating voltage for 
the other two relays. The filament re- 
lay is energized through a remote con- 
trol lead from the driver's position 
when the transmitter is used in a car. 
It can be actuated in the same way 
when operating in the field or it may be 
closed manually by slipping a piece of 
cardboard between the armature and 
the upper - contact. Relays RL, and 
RL: are actuated by means of a push - 
to -talk switch on the microphone. The 
former is a solenoid -type relay de- 
signed to carry heavy current for dy- 
namotor starting and is similar to the 
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starting relay used in most late -model 
cars. Relay RL, performs two func- 
tions one, that of antenna changeover. 
The second function, that of a plate 
voltage switch, was born of necessity. 
It was discovered from previous expe- 
rience that dynamotor -powered rigs 
often exhibit a "hangover" due to the 
inertia of the generator, making it dif- 
ficult to work fast break -in. 

Any single- button microphone hav- 
ing a push -to -talk switch can be used 
with the transmitter. The one used 
with the original rig is a T17B. Here 
is a suggestion for improving the gain 
and fidelity of the T17 microphone : 

Drill a single hole about three quar- 
ters of an inch in diameter in the front 
in place of the three small holes pre- 
viously used. It is advisable to put a 
small piece of screen and microphone 
cloth behind the hole to protect the 
button. To permit operation outside 
the car, the transmitter is provided 
with an additional PL63 microphone 
jack in parallel with the remote micro- 
phone connections. This is also handy 
during the tuning -up process, as it is 
possible to operate the rig from either 
the driver's position or from the rear 
of the car, in case the unit is trunk - 
mounted. 

Having covered the electrical as- 
pects pretty thoroughly, we now turn 
to the mechanical description of the 
rig. The entire transmitter is con- 
structed on an aluminum chassis 15 
inches long, 7 inches wide, and 3 inches 
high. Most components can be rec- 
ognized from the photos. Referring to 
the top view, from left to right, are : 
the 6J5 speech amplifier, crystal, 6V6 
oscillator, oscillator tank coil, 807 final 
amplifier, and final amplifier tank coil. 
At the back of the chassis are the 
dynamotor, 6L6 modulators, and mod- 
ulation transformer. On the front 
drop of the chassis are the microphone 
jack, 807 grid current jack, 807 plate 
current jack, and final tank tuning 
condenser, 0,2. The oscillator plate 
tuning condenser, C5, is mounted inside 
the oscillator tank coil, L2, and is ad- 
justed with a screwdriver. It should 
be tuned to the high frequency side of 
resonance, and, once set, it will not 
normally have to be readjusted. Of 
course a separate oscillator padder is 
used for each band. Capacities are 
given in the parts list. 

The bottom view shows all parts on 
the underside of the chassis. Filament 
relay, RLS, is at the right end. Dyna- 
motor starting relay, RL2, is in the 
center, and at the upper left is the an- 
tenna changeover relay, RL,. The 
small air condenser at the left end of 
the chassis, C,3, serves to tune out re- 
actance in the transmission line on the 
10 -meter band. One corner of the end 
rotor plate is bent slightly so that it 
shorts out the condenser when oper- 
ating on other bands. The small trans- 
former next to the 6L6 sockets is the 
interstage transformer, T,. Most of 
the other components are mounted 
close to their associated circuits and 
can be easily identified. 

(Continued on page 68) 
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Complete schematic diagram of the compact 40 -watt rig for car or field. A 6 -volt 

car battery supplies voltage while a dynamotor is used to supply "B" voltage. 
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RII 
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T3 

I ̀ 
O o 

J3 
RCVR. 
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IRU L _ 

J ANT.Q 

J4 

DYNAMOTOR 16 

+425V. 

TO 
PILOT 
LIGHT It) 2t'M 3 

RL2 

VI V2 V3 V4 V5 
RL3 

'once li I 

ó 
' 
Ñ 6 V. 

=z3 HIGH 
4 LL F- a 5 CURRENT 

R,- 50,000 ohm, 1/2 w. res. 
R_, R1-220 ohm, 1/2 w. res. 
R -5000 ohm, I/2 w. res. 
R -,- 33,000 ohm, 1 w. res. 
R0-220 ohm, 2 w. res. R- 10,000 ohm, 2 w. res. 
R,-470 ohm, 1/2 w. res. 
R.,- 10,000 ohm, 1/2 w. res. 
R,,, -250 ohm, 2, w. res. 
R -3000 ohm, 20 w. wirewound res. 
C1-30 µµtd. ceramic cond. 

pfd. ceramic cond. 
c:,, C C7, C,, C,,. C -.002 µtd. ceramic 

cond. 
C,, -Air trimmers (APC -see coil data below 

for values) 
C -SO µµtd. ceramic cond. 
C,-.002 µtd., 1000 v. cond. 
C, .-75 µµtd. var. cond. (National ST7S) 
Ca -100 µttfd. air trimmer (APC) 

C,,-25 µtd., 25 v. elec. cond. 
µtd., 450 v. elec. cond. 
pfd., 600 v. oil -filled cond. 

RL, -Ant. changeover relay, 6 v. d.c. coil, 
d.p.d.t. contacts, r.f. insulation. 

RL. .-Dynamotor starting relay, 6 v. d.c. coil, 
solenoid type, 100 amp. contacts 

RL2-Filament relay, 6 v. d.c. coil. s.p.s.t. con- 
tacts to carry at least S amps. 

Dyn.- Dynamotor, 6 y. d.c. input, 425 v. @ 

200 ma. output 
RFC, -2.5 mh., 125 ma. r.f. choke (National 

R100U) 
1,-Closed circuit jack (final amplifier plate 

current) 
12, J, -Open circuit jack 
J.-Closed circuit jack (final amplifier grid 

current) 
J; -PL 63 mike jack T,- lnterstage trans., single plate to push -pull 

grids, 3:1 ratio 

T_ Alod. trans., push -pull 6L6's class AB, 
(4000 ohm load), 20 w. 

Xtal -75 m. for 75 meter operation. 20 m. for 
10 e 20 meter operation 

V, -6V6 tube 
V. .-807 tube 
V2-6J5 tube 
V.., V5 -6L6 tube 
Coils 
L1 -Osc. cathode coil. IS t. #16 en., I/2 dia.. 

3/4" long 
L,-75 m * -3/4" of #22 en. wire. C,-, is 50 

µµtd. 20 m. * -10 t. #22 en., 3 /4" long. Cr. 

is 25 pµfd. 10 m.5 -10 t. #k18 en. 1/2" 
long, 1/2" dia. C, is 25 µµfd. *Coils for the 
75 and 20 meter bands are wound on 11/2" 
plug -in type coil forms. The coil for the 10 
m. band is slipped inside a II /2" coil form. 
Condensers C; are APC type air trimmers. 
mounted inside coil forms. 

L,-75 w. plug -in coil for band used. end fink 
(Bud or B 6r W 5 -prong base) 

Terminal Connections 
1. -To pilot light indicator when used in re- 

mote position indicates when high voltage is 

on 
2. -To remote mike push -to -talk sw. 
3. -To remote mike button 
4. -To remote filament control sw. Other side 

of sw. goes to 6 volt source 
5. -To 6 volt storage battery. Use very heavy 

lead 
J;, -To receiver antenna input 
J, -To antenna. Low impedance line 
Relays in diagram are shown in "off" position 
Polarities shown on dynamotor are correct for 

automobiles having grounded positive. In 
cars having grounded negative, reverse pri- 
mary leads 
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Mac's RAI IO 

SERVICE SHOP 
By JOLI\ T. FRIE 

S BARNEY entered the door 
of the service shop after his 
lunch hour, a customer was 

just leaving. 
"There can't be much the matter 

with the set," he was telling Miss Per- 
kins. "It was playing all right last 
night, but when we turned it on this 
morning it made a frying noise and 
began to smoke. I'm sure it's just 
a tube." 

Miss Perkins only forced a strained, 
noncommittal little smile as she con- 
tinued to make out the service tag; 
but after the door closed behind the 
customer, Barney exploded: 

"Why is it that four out of five cus- 
tomers seem to feel they gotta make 
that stupid remark ?" he wondered. 
" 'I'm sure it's just a tube,' they say, 
with no more reasons for thinking so 
than I have for believing the moon is 
made of green cheese." 

"That's just an illustration of what 
is known as 'customer cussedness,' " 
Mac drawled as he strolled out of the 
service department and perched on a 
corner of Miss Perkin's desk. "There 
are lots of other examples you meet up 
with in this business." 

"You can say that again!" Barney 
said in quick agreement. "One of 
my chief gripes is the Something -For- 
Nothing guy who says as he brings in 
his set: 'This is just an old clunker 
that we keep in the basement and use 
only four or five times a year; so I 
don't want to put any money into it. 
Just patch it up so the little woman 
can listen to Arthur Godfrey over the 
local station while she is doing the 
washing.' 

"You follow these instructions to the 
letter, and then a day or so later he 
calls up and complains because the 
clunker will not pull in a 250 watt 
58 

CUSTOMER CUSSEDNESS 

station a couple of hundred miles away 
on which his wife's brother's little 
niece is going to recite a four -line 
poem." 

Mac chuckled at this all- too -true 
characterization and then said, "Well, 
I can match him with The Man With 
The Catalogue. This fellow has got 
hold of a wholesale radio parts cata- 
logue- usually one, two, or three years 
old with out -of -date prices to match -and he questions every parts charge 
on his bill, slyly letting you know that 
he is on to your little game of charg- 
ing list prices for parts. He seems to 
think your cost of maintaining an in- 
ventory should be charged off to good 
clean fun." 

Barney and Matilda exchanged looks 
of surprise. It was most unusual to 
hear Mac speak critically of anyone. 
But finally, after a little hesitation, 
Miss Perkins contributed: 

"I believe the I- Can't -Wait -er an- 
noys me more than anyone else. He 
gives me a pitiful story about how the 
radio belongs to his poor old shut -in 
aunt who just lives for her daily radio 
program. Touched by this tale, I prod 
you boys into getting the radio out in 
a great big rush -and then Mr. I -Can't 
Wait doesn't pick it up for a solid 
month." 

"He's no worse than the Perfection- 
ist," Barney broke in. "This sport in- 
sists that you adjust the test -pattern 
circle until it matches precisely the 
rim of a dinner plate he holds against 
the screen. You can explain until you 
are black in the face that perfect 
linearity is practically impossible to 
achieve in a receiver, especially since 
the transmitted signal itself is seldom 
perfect in this respect, but he will not 
listen. The advertising copy has led 
him to believe he has an absolutely 

perfect receiver, and he expects you 
to make good in fact what the copy 
writer has implied in print." 

"How about Old Diehard ?" Mac 
asked. "You know the fellow who 
has a four -tube punchboard set he 
won while in college and that should 
have been discarded long before his 
first child was born; but, contrary to 
your advice, he keeps on having it re- 
paired time after time on the premise 
that 'they don't build 'em like that 
any more.' However, he never fails 
to make sarcastic comparisons between 
the original cost of the receiver and 
the size of your bills." 

"A person I could learn to loathe," 
Miss Perkins offered, "is the I- Think- 
You- Ought -To -Know character who 
thinks you ought to know that the 
receiver you repaired for him over a 
year ago only lasted a couple of days 
but he has been so busy that he never 
had time to bring it back until now. 
The funny thing is, though, this busy 
bee now finds time to drop in a couple 
of times every day to see if the receiv- 
er is ready yet." 

"The Big Operator always gives me 
a laugh," Mac said with a reminiscent 
grin. "He informs you very import- 
antly that he has made careful inquiry 
before deciding that you are the one 
man in town with whom he can intrust 
his precious receiver. Then he leads 
you to this jewel, and you find that it 
is a beat -up old 1940 console that has 
obviously been in more service shops 
than a parts salesman." 

"The- Trouble- I've -Known chap is an- 
other fairly common type," Miss Per- 
kins suggested, really getting into 
the spirit of the brickbat tossing. 
"Right along with his radio he delivers 
a lengthy and heart- rending recital of 
the way he has been taken by other 
technicians, explaining in great detail 
how they scratched his cabinet, stole 
his tubes, fouled up the wiring, and 
then over- charged him. All the time I 
am listening, I know that the name of 
Mac's Radio Service Shop is going to 
be added to that list, no matter how 
expertly you boys repair the set nor 
how reasonable are the charges. Com- 
plaining is a career with his kind." 

"A form of low -life I have been run- 
ning into lately might be called The 
Tinker -and it makes no difference 
how you pronounce it," Barney said 
bitterly. "His sort always has been 
with us, but it is reaching its full flow- 
er now that TV sets, with their many 
critical adjustments, are becoming 
common. He goes into his set and 
screws every trimmer and moves every 
adjusting screw he can find until final- 
ly he has things so fouled up that the 
set will not operate at all. Then he 
calls in the technician and tells him, 
without batting an eye: 'The set just 
suddenly stopped playing. It probably 
needs a little adjusting.' Only a lie - 
detector test would make him admit 
that he ever had the back off; but 
sometimes a fed -up wife will spill the 
the beans on her screwdriver -happy 
husband." 

(Continued on page 127) 
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TV CONSOLETT 

INCORPORATES 

COMPACT 

AM TUNER 
Raytheon's new miniaturized AM tuner 

permits combination phono -radio -TV 

to be built into a consolette cabinet. 

UNIQUE new feature has been 
incorporated in Raytheon's 
Model RC -1720 "The Starlight" 

which permits the units of a combina- 
tion receiver to be presented in a con - 
solette type cabinet. 

The Model RC -1720 is a television - 
radio- phonograph combination receiver 
and features a 17 inch rectangular 
black picture tube, a three -speed pho- 
nograph which will play any size or 
speed records, and an AM radio cover- 
ing the standard broadcast range of 
540 to 1600 kilocycles. 

The unique feature is an AM tuner 
which is combined with the television 
chassis as a separate sub -chassis. The 
AM tuner sub -chassis is located be- 
tween the television tuner and the 
front flange of the chassis. Since the 
television tuner is of the continuous 
type, the AM tuner is coupled to its 
tuning shaft by dial cord. Rotation of 
the tuning shaft tunes both the AM 
and TV tuners. 

A selector switch is provided on the 

By 
KEN KLEIBO\ 

Belmont Radio Corp. Raytheon's Model RC -1720 combination 17" set. 

ume control and switches the "B +" 
voltage to the AM tuner and a portion 
of the television circuit. Switching the 
"B +" voltage to a portion of the tele- 
vision circuit disables the fourth i.f. 

amplifier, horizontal deflection, and 
high voltage which renders the picture 
tube inoperative and prevents inter- 
ference when using either the radio or 
phonograph. The filament leads to 
either the television or AM tuner are 
not switched to enable immediate op- 
eration. A warm -up or waiting period 
is not required when switching from 
one unit of the receiver to another. 

The AM tuner sub -chassis utilizes 
6BE6 and 6BA6 tubes as a conven- 
tional converter and i.f. amplifier and 
a germanium crystal (Raytheon CK- 
706) as the detector. The AM tuner 
consists of the two tubes and crystal 

(Continued on page 100) 
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Assembly details of AM tuner sub -chassis. 

front of the receiver to select the de- 
sired unit of the receiver for opera- 
tion, either television, radio, or phono- 
graph. The switch connects the audio 
signal points from each unit to the vol- 

Schematic diagram of the two -tube AM receiver. A three- position switch on TV set selects either TV, radio, or phono operation. 
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By 
H. M. TREMAINE, B.Sc. 

College of Audio Engineering 
University of Hollywood 

Fig. 1. Leon Scott's "Phonauto- 
graph," an early forerunner of 
the modern phonograph. This 
instrument could record sound 
but was unable to reproduce it. 

Part 5. A brief history of early experiments in 
reproducing sound as compared with modern systems. 

N THE YEAR 1857 Leon Scott 
invented the "Phonautograph," 

- - shown in Fig. 1, the ancestor of the modern phonograph. Although this 
device would record sound, it could not 
reproduce it. The sound waves were 
impressed upon a diaphragm which 
was attached to and actuated a hog 
bristle, which was in contact with a cylinder coated with lamp black. By 
revolving the cylinder and moving it laterally during the recording, a helix 
of the impressed sound wave was 
traced. 

In 1877 Thomas A. Edison invented 
the first machine that would actually 
record and reproduce sound, Fig. 2. 
The sound waves were picked up by a small horn and concentrated on a dia- 

phragm to which was attached a sharp 
stylus. The movement of the dia- 
phragm caused the stylus to trace a 
path on a revolving tinfoil cylinder. 
The recorded sounds were reproduced 
by the sound track actuating the 
stylus, which in turn moved the dia- 
phragm. The motion of the diaphragm 
caused by the stylus following the 
tracing in the tinfoil disturbed the air 
column in the horn and thus repro- 
duced the sound waves impressed on 
the cylinder. Naturally, such a system 
as this was limited in its frequency 
range and intelligibility, and the qual- 
ity of reproduction was so poor it was 
not considered to have any great com- 
mercial value. 

The art of recording was given im- 
Fig. 2. Experimental apparatus for illustrating the principle of Edison's speaking phonograph, Patent No. 154, Feb. 19, 1878. Made by S. Bergman & Co., New York City. 
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petus by the development of the wax 
record and gouge -shaped stylus by Bell 
and Tainter, as the quality of the re- 
production was considerably improved. 
This aroused the interest of many 
minds and the art began to move for- 
ward at a more rapid pace. At first 
each record was a master, since no 
way of duplicating had been developed. 
However, a machine was - later devised 
which duplicated the master mechani- 
cally and made possible large scale 
production. 

The next development came when 
Berliner and Johnson introduced the 
circular flat disc record, which is in 
use today. A model exhibited by them 
at the Franklin Institute in 1888 is 
shown in Fig. 5. 

The cylindrical record of Edison in- 
dented the sound track in the tinfoil in 
a vertical manner, which is known 
today as "hill and dale" recording. The 
records cut on the Berliner- Johnson 
machine cut the sound track in a lat- 
eral manner across the fiat disc. This 
is known as "lateral recording." 

Early attempts to record sound pho- 
tographically date back- to 1878 when 
Professor G. E. Blake of Brown Uni- 
versity described a method whereby a 
mirror actuated by a microphone 
moved a beam of light over a photo- 
graphic plate. In 1886 Bell and Tainter 
patented a system for both variable 
density and variable area, using a light 
beam in conjunction with a slit aper- 
ture. Many different investigators 
continued to work on the recording of 
sound photographically until 1911, 
when Theodore Case and Lee De For- 
est began their work which was to be 
the forerunner of the present day 
sound motion picture. 

Magnetic recording of sound was an 
early invention of Vlademar Poulson 
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in the year 1898. Many experimenters 
both in the United States and abroad 
worked to perfect a magnetic record- 
ing system using either wire or tape. 
However, it was not until 1939 that 
any special attempt was made to de- 
velop a commercial machine. World 
War III speeded up its development, as 
magnetic recording offered a rather in- 
expensive and simple system of record- 
ing for the Armed Forces. Magnetic 
recording has now been developed to a 
point where it has taken its place with 
the best of recording systems. 

All recording systems, irrespective 
of type, require some sort of a mechan- 
ical constant speed drive for moving 
the recording medium. For disc re- 
cording, either gears, rubber pucks, or 
belts are employed. Magnetic record- 
ers are more complicated in their 
transport systems. Generally, three 
motors are required; one for pulling 
the tape, a second to drive the take -up 
reel, and a third acting as a holdback 
on the supply reel and high speed re- 
wind. Film recorders are somewhat 
less complicated, but also require a 
steady pull on the film and a constant 
speed past the light valve or recording 
galvanometer. Included with these 
mechanical systems are starting re- 
lays, distributor systems, flywheels, 
motor control circuits, and many other 
devices. It will be noted that Edison, 
in his original model, employed a heavy 
flywheel on one end of the drive shaft 
in an attempt to obtain a more con- 
stant slpeed. 

The early commercial wax record 
phonograph, which Edison produced for 
home use, employed a spring- driven 
motor and a fly -ball governor to regu- 
late the speed. The metal cylinder 
holding the record was belt- driven by 
the spring motor and a lead screw fed 
the reproducer head in a lateral direc- 
tion across the surface of the record. 
It is surprising how steady the speed 
of these early machines was. Gener- 
ally, the speed was made adjustable, 
so the user could alter it to suit his 
personal desires. 

Flutter or speed variations in the 
early phonograph did not attract too 
much attention, as the quality of the 
recording was not always good and the 
machine was still a novelty. However, 
as the phonograph became more com- 
mon and its quality of reproduction 
improved, more thought was given to 
the driving mechanism. 

The term "flutter," defined, relates 
to the irregular motion in recording 
and reproducing equipment. Such vari- 
ations, when of low frequency charac- 
ter, are often referred to as "wows." 
This is the usual once- around heard 
from the average record reproducing 
turntable. 

The flutter rate is the frequency at 
which the signal deviates from its true 
frequ ncy. Flutter is expressed in per - 
centa a and is the ratio of the root 
mea -square deviation in frequency to 
the al erage frequency in percentage. 

the first "Orthophonic" phono- 
grap was marketed by the Victor 
Talking Machine Company in the early 
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SELSYN DISTRIBUTOR - - - - -- REMOTE 
SELSYN 
MOTOR 

REMOTE 
SELSYN 
MOTOR 

Fig. 3. Electrical wiring details of a 220 -volt, 3 -phase selsyn distribution system. 

twenties, although still a mechanical 
reproducer system, its frequency range 
had been extended considerably over 
that of the previous models and its 
quality of reproduction was greatly 
improved. This new design demanded 
a better drive system, and with it came 
the general use of the electric motor. 

The first electric motors employed a 
fly -ball governor to control the speed. 
A fly -ball governor is designed to intro- 
duce mechanical friction if the speed 
exceeds a predetermined amount. As 
this is an economical and practical 
method of controlling the speed, it is 
still used with spring- and electrically - 
driven machines. 

Among the many methods devised 
for driving and securing a constant 
speed was the weight driven disc re- 
corder. This machine was mounted on 
a stand elevated about 6 feet above 
the floor. The weights were wound up 
by a windlass, and the device operated 
much like a weight driven clock. A 
governor with a small fan attached to 
provide damping was also included. 
This machine ran at 78 rpm. and was 
limited to the recording of 10 and 12 

inch records. 
Several drive systems have been de- 

veloped employing springs in one form 
or another to keep the vibration of the 
driving source from being transmitted 

to the recording mechanism. Elaborate 
systems of flywheels and other type 
filters were used by the early experi- 
menters because of the lack of suitable 
governors and gears. A modern disc 
recorder designed for recording both 
microgroove and standard disc records 
is shown in Fig. 4. The motor is con- 
nected to the gear box through a flexi- 
ble coupling consisting of adhesive 
tape similar to that used for surgical 
work. The gear box is designed for 
three speeds. The lines per inch of 
recording can be varied. 

As the speed of rotation is decreased, 
the problem of securing a constant 
speed is multiplied many fold. This 
was one of the major obstacles that 
confronted the development engineer 
in the early days of the sound motion 
picture. Before the general acceptance 
of the sound -on -film system of record- 
ing and reproduction, 16 inch disc rec- 
ords were used in the theater. These 
records were placed on a turntable 
which was driven by the projector in 
sync with the picture at 331/3 rpm. 

Fig. S. The "Berliner Gramophone." This 
instrument was first displayed to the 
public by the Franklin Institute in 1888. 

Fig. 4. A modern disc recorder unit which 
is designed to handle both microgroove and 
standard discs. Arcturus makes this unit. 
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Fig. 6. A 220 -v.. 3 -phase selsyn distributor set. Unit is used to obtain synchro- 
nization between cameras and recording equipment used in movie production. 

It has been generally agreed that for 
disc recording the speed of rotation 
must be maintained within plus or 
minus 0.30 per -cent, and that the in- 
stantaneous peak deviation from the 
mean speed shall not exceed plus or 
minus 0.10 per -cent of the mean speed. 
For magnetic tape recording the in- 
stantaneous peak flutter shall not ex- 
ceed 0.20 per = cent (peak -to -peak 0.40 
per -cent) when recording and repro- 
ducing on the same equipment. Flutter 
in film recorders' is =held : to less than 
0.10 per -cent, and theater projection 
equipment to 0.25 per -cent maximum. 

In the production of motion pictures, 
synchronization is of prime impor- 
tance. To achieve this objective it is 
necessary that the cameras and re- 
cording equipment in the studios oper- 
ate in complete synchronization, al- 
though they may be separated on the 
lot some distance physically. The most 
commonly used method for obtaining 
synchronization between a large num- 
ber of units is the "selsyn distributor" 
(self- synchronizing), electrically con- 
nected to a selsyn motor at each device 
to be driven in sync, Fig. 6. This is 
often referred to as an interlock sys- 
tem. A diagram of the electrical con- 
nections of such a system is shown in 
Fig. 3. 

At the left (in dotted lines) is the 
distributor, consisting of a 220 volt, 
three -phase 50 or 60 cycle synchronous 
motor and synchronous generator, 
mechanically connected by a flexible 
coupling. A heavy flywheel is mounted 

on the motor shaft. The generator unit 
is always the largest in the, chain, as it 
is the characteristic of such a system 
that the largest unit becomes the con- 
trol unit and the smaller units the 
slaves. 

The generator unit has two separate 
windings, star connected: The outside 
winding is called the stator and is con- 
nected to the three -phase power sup- 
ply. _ This, voltage is also carried to the 
stators of all units in the system. The 
inner winding of the distributor is 
called the rotor and has no direct con- 
nection to the power source, but is con- 
nected to all the rotors of the driven 
units. The distributor and the motors 
are phased by connecting similar num- 
bers of the windings to the same phase. 

A control box, Fig. 7, limits the ini- 
tial current in the driving motor of the 
distributor set, thus preventing dam- 
age to the windings and controls dur- 
ing the time required for the system to 
come up to speed, which is about four 
seconds. Approximately 15 feet of film 
will run through before the system 
settles down. 

Before the advent of sound, projec- 
tion machines ran at a speed of ap- 
proximately 80 feet per minute. Be- 
cause of certain considerations dealing 
with the recording of sound, the speed 
was increased to 90 feet per minute, or 
24 picture frames per second. This is 
standard speed adopted for sound 
projectors. 

Elaborate speed control systems 
were developed which employed mo- 

Fig. 7. A 3 -phase distributor and control cabinet. The control box limits the initial current in the driving motor of the distributor set to prevent damage. 
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tors with speed regulating field wind- 
ings, 'controlled from a vacuum tube 
bridge circuit. However, with the ad- 
vent of the interconnected power sys- 
tems throughout the United States and 
their close adherence to frequency, 
most theater equipment uses either a 
single or three -phase synchronous mo- 
tor requiring no control circuits except 
a starting system to bring it up to 
speed in a given time, thus preventing 
the breakage of the film by coming up 
to speed too quickly. 

The general term "filter" has been 
applied to any system which is em- 
ployed to smooth out or remove varia- 
tions in speed of a rotating member of 
a drive system. Although it is possible 
to manufacture gears with a high or- 
der of precision, they will still trans- 
mit a vibration which is a frequency 
of the gear teeth, multiplied by the 
speed of rotation. Such vibrations will, 
if transmitted to a disc recording turn- 
table, produce a pattern in the com- 
pleted disc, and if of great enough 
amplitude will be reproduced with the 
program material as a low frequency 
rumble, or it may sound similar to a 
gear train, running in the background. 
If vibrations are transmitted to a re- 
producer turntable, perfect recordings 
will be reproduced with :. noise or back- 
ground rumble. Such noises detract 
from the program, add distortion, and 
have a masking effect on the high fre- 
quencies. 

One method used to reduce the im- 
perfections during the manufacture of 
gears for driving disc recorders is to 
take four laminations the diameter of 
the gear to be cut and bolt them to- 
gether, then mill and hob as one. After 
milling, the laminations are separated 
and rotated 90 degrees. They are then 
bolted together in such a manner that 
a slight play exists between the four 
laminations. This scheme reduces the 
effect of the imperfections and av- 
erages out the vibrations caused by the 
gear teeth. The main drive gear is 
driven by a worm gear. The turntable 
shaft is driven from the main gear by 
a system of springs with an oil dash - 
pot, equipped with vanes to provide 
damping. The whole assembly is then 
immersed in oil. 

The problem of constant speed for 
film recorders and projectors does not 
differ in its fundamental principle 
from that of the disc recorder, except 
that the recording medium is unwound 
from a reel and pulled at a constant 
rate of speed before a modulating de- 
vice or, in the case of the projector, a 
photocell. In the projection machine, 
the film transport system must be so 
designed that the film passing the pho- 
tocell in the sound head is not affected 
by the pull of the "intermittent mo- 
tion" of the picture head. 

This problem is met by the use of 
constant speed sprockets both ahead of 
and behind the sound head film trans- 
port mechanism. Between these con- 
stant speed sprockets is generally an 
impedance wheel or drum on a shaft 
with a rotary stabilizer or heavy fly - 

(Continued on page 123) 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


Rauland's new low potential electrostatic focus 
picture tube is not just a "defense period" substitute 

but a permanent and major advance 
in television cathode ray tube development 

FOCUSES with D.C. voltage already avail- 
able from the receiver's power supply. 

ELIMINATES focusing coils and magnets- 
saves critically scarce copper and cobalt. 

REQUIRES NO re- engineering of present tele- 
vision chassis ... NO added high volt- 
age focus circuit ... NO added receiver 
tubes -NO additional components ex- 

cept an inexpensive potentiometer. 

July, 1951 

BETTER in all ways! Not only saves mate- 
rials but also gives an actual improve- 
ment in picture quality because the 
over -all focus is better ... and because 
it is completely stable in focus under 
considerable variations in voltage. 

This new Rauland development is now 
available in substantial quantities in 17 

and 20 inch rectangular tubes. For 
further information, address... 

THE RAULAND CORPORATION 
Vene ct.cn_ 7 zJw Ly L R 
4245 N. KNOX AVENUE CHICAGO 41, ILLINOIS 
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TEE. .1 AGENT 

'OCKE INTERNATIONAL CORP. 
13 E. 401h ST. 

NEW YORK CITY (16) 
CaBI[: ARIA,N. Y. 

.gleadtlie MODEL 0-6 . , . PUSH-PULL . . . 5" 
OSCILLOSCOPE IT 

The new Heathkit 5" Push -Pull Oscillíscope Kit is again the beat buy. No firmer kit offers half the features - check them_ 
Measure either A(: or DC on this new scope -the first oscilloscope under $100.00 with a DC amplifier. 
The vertical amplifier has frequency compensated step actenuator input into a cathode follower stage. The gain control t; of the non frequency discriminating type -accurate response at any setting. A push -pull pentode stage feeds the CR tube. New type positioning control has sr ide range for observing any portion of the trace. The horbzontal amplifiers are dit et coupled to the CR tube and may be used as either AI: or DC. amplifiers. Separate binding ,posts are provided for AC or DC. l3 e ni _t-çt r.r type sweep generator has new frequency compensation for the wale r t-. it , : 15 cycles to over 100,000 cycles. 

n0,- uicl Cl 0.6 s n t es f t tlibCti in ail, 'including 5" CR tube. Has im- proved ,inapi:!ic.r, liefriir far g anion in,tir al to ? megacycles. Tremendous sensitivity It cti: RMS. i e _, .9'vß RAIS per inch vertical. Only Heachkít ca. c all the teatines 
Nc i v e= -lut now, if iiistairimar has 50% more laminations. Tt runs cool 

"`t has ¡ht. ̀ lov c r e marnetic field. A complete elerrostatic shield covers itmarn and of eet neac-sia and has lead brought our for proper grounding . i) s filter r tondenset has separate sections for the vertical and horizontal -teen is and ¡rceents interaction between them. An improved intensity circuit 
t rove is rin-rv,r double 1 n s iouc brilliance and better intensity modulation. A new sikh rotüzatiou citcen allows the taie to be synchronized with either the posetiti or ne arise pinte, an important friture in obsciting the complex pulses encountered in television servicing. 

Model 0 -6 Shipping Wt, 24 lbs. 

$3950 
The kit is complete, all tubes, cabinet, 

transformer, controls, grid screen, tube shield, 
etc. The instruction manual has complete 
step -by -step assembly and pictorials of every 
section. Compare it with all others and you 
will buy a Heathkit, 

NEW INEXPENSIVE 'eatlte t 
ELECTRONIC SWITCH KIT 
The companion piece to a scope - Feed two different signals 
into the switch, connect its 
output to a scope, and you can 
observe both signals - each as 
an individual trace. Gain of 
each input is easily set (gain A and gain B controls), the 
switching frequency is simple, 
to adjust ( coarse and fine fre- 
quency controls) and the traces 
can be superimposed for corn- Model S -2 parison or separated for indi- Shipping Wt. 11 lbs. vidual study (position control) . 

Use the switch to see distor- 
tion, phase shift, clipping due 
to improper bias, both the in- O put and output traces of an amplifier, - as a square wave generator over limited range. 

The kit is complete; all tubes, switches, cabinet, power transformer and all other parts, plus a clear detailed construction manual. 

$550 

'Wear/4a 30,000V DC 
PROBE KIT 

A new 30,000 V DC Probe Kit 
to handle high voltages with 
safety. For TV service work 
and all other high voltage appli- 
cations. Sleek looking - Two 
color molded plastic - Red 
body and guard - jet black 
handle. Comes with connector, 
cable, and PL55 type plug. 
Plugs into Heathkit VTVM so that 300V scale is conveniently 
multiplied by 100. Can be used 
with any standard 11 megohm 
VZVM_ 

No. 336 High Voltage Probe Kit Shipping Wt, 2 lbs. 

s' eatlstit 
RF PROBE KIT 

This RF Probe Kit comes com- 
plete with probe housing, crystal 
diode detector, connector, lead 
and plug and all other parts plus 
clear assembly instructions, Ex- 
tends range of Heathkit VTVM 
to 250 Mc. ± 10 %. Works on 
any 11 megohm input VTVM. 
Specify No. 309 RF Probe Kit . 

Shipping Wt. 1 

$550 
lb. 

ZeueMODEL 
qeetteit 

VTVM KIT 
The new Heathkit Model V -4A VTVM Kit meas- 
ures up to 30,000 Volts DC and 250 megacycles 
when used with accessory probes - think of it, 
all in one electronic instrument more useful 
than ever before. The AC Voltmeter is so flat 
and extended in its response ( + 1 db from 
20 cycles to 2 megacycles) that it eliminates 
the need for separate expensive AC VTVM's. 

The new 200 microampere, 4)/" streamline 
meter with quality Simpson movement ( five 
times as sensitive as the commonly used 1 MA 
meter) has a shatter proof plastic meter face 
for maximum protection. Meter has all the 
desirable scales and indicates AC volts, DC volts, 
ohms, db ( direct reading), and even has a 
special zero center marking for quick FM align- 
ment. 

There are six complete ranges for each func- 
tion. Four functions give total of 24 ranges. The 
3 volt range allows 33IA % of the scale for 
reading 1 volt, as against only 20% of the 
scale on the 5 volt types. 

New t /_2% ceramic precision resistors are the 
most accurate commercial type available - you 
find the same make and quality in the finest 
laboratory equipment selling for thousands of 
dollars. The entire voltage divider decade uses 
these 1/2% resistors. 

v IMO 4A 

Model V -4A Shipping Wt. 8 lbs. 

Note New Low Price 

Both AC and DC voltmeter measurements use a push -pull electronic voltmeter circuit, and the meter circuit makes the meter burn -out proof. Electronic ohmmeter circuit meas- ures resistance over the amazing range of 1 /10 ohm to one billion ohms, all with internal 3 volt battery. Ohmmeter batteries mount on the chassis in snap -in mounting for easy replacement. 
Voltage ranges are full scale - 3 Volts, 10 Volts, 30 Volts, 100 Volts, 300 Volts, 1000 Volts. Complete decading coverage without gaps. 
The DC probe is isolated for dynamic measurements. Negligible circuit loading. Gets the accurate reading without disturbing the operation of the equipment under test. Kit comes complete: cabinet. transformer, Simpson meter, test leads, complete assembly and instruction manual. 

ß>t 
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qi;ic TV ALIGNMENT GENERATOR KIT 
Here is an excellent TV Alignment Generator designed to do TV service work 

quickly, easily, and properly. The model TS -2 when used in conjunction with an 

oscilloscope provides a means of correctly aligning television receivers. 

instrument provides a frequency modulated signal covering, in two bands, 

the range of 10 to 90 Mc. and 150 to 230 Mc. - thus, ALL ALLOCATED TV 

CHANNELS AS WELL AS IF FREQUENCIES ARE COVERED. 
An absorption type frequency marker covers from 20 to 75 Mc. in two ranges - therefore, you have a simple, convenient means of frequency checking of 

IF's, independent of oscillator calibration. 
Sweep width is controlled from the front panel and covers a sweep deviation 

of 0 -12 Mc. -all the sweep you could possibly need or want. 

And still ocher excellent features are Horizontal sweep voltage available at 

the front panel a both 1 

1 ' nd controlled with a phasing control step any e 
continuously variable attenuation for setting the output signal to the desired 

level - a convenient instrument stand -by position - -- vernier drive of both 

oscillator and marker tuning condensers - and blanking I stabltslaing a 

hale trace with base reference level. Make your work ea and SIOSO 
)cp of w itlt confidence -order your Heathkit 'IV Alignment Generato noww model i] -Z 

Shipping WE 20 lbs. 

P® 
refit SIGNAL GENERATOR KIT 

Model SG -6 

Shipping Wt. 
7 lbs. $1950 

The new Heathkit Signal Generator Kit has 
dozens of improvements. Covers the extended 
range of 160 Kc to 50 megacycles on funda- 
mentals and up to 150 megacycles on useful 
calibrated harmonics; makes this Heathkit 
ideal as a marker oscillator for TV. Output 
level can be conveniently set by means of 
both step attenuator and continuously vari- 
able output controls. Instrument has new 
miniature HF tubes to easily handle the 
high frequencies covered. 

Use's 6C4 master oscillator and 6C4 sine 
wave audio oscillator. The kit is transformer 
operated and a husky selenium rectifier is 

used in the power sunply. All coils are pre- 
cision wound and checked for calibration 
making only one adjustment necessary for 
all bands. 

New sine wave audio oscillator provides 
internal modulation and is also available 

for external audio testing. Switch provided allows the oscillator to be modu- 
lated by an external audio oscillator for fidelity testing of receivers. Comes 

complete, all tubes, cabinet, test leads, every part. The instruction manual has 

step -by -step instructions and pictorials. It's easy and fun to build a Heathkit 
Model SG -6 Signal Generator. 

SIGNAL TRACER 
and UNIVERSAL TEST SPEAKER KIT 

The popular Heathkit Signal Tracer 
has now been combined with a uni- 
versal test speaker at no increase in 
price. The same high quality tracer 
follows signal from antenna to speaker - locates intermittents - finds de- 
fective parts quicker - saves valuable 
service time - gives greater income 
per service hour. Works equally well 
on broadcast, FM, or TV receivers. 
The test speaker has an assortment of Shipping Wt 7 lbs. 

switching ranges to match either push - 
pull or single output impedances. Also 
tests microphones, pickups and PA 
systems. Comes complete: cabinet, 
110V 60 cycle power transformer, tubes, test probe, all neces- 

sary parts, and detailed instructions for assembly and use. 

Model T -2 

$1950 

ileaddeeTUBE CHECKER KIT 

Test your tubes the modern way - dynamically - the simplest, yet fastest and surest method - 
your Heathkit has a switch for each tube 
element and measures that element - no 
chance for open or shorted elements slipping 
by, all the advantages of the mutual conduc- 
tance type without the slow cumbersome time 
consuming setups. Checks for opens, shorts, 
each element individually, filament and fila- 
ment tap continuity, and emission. 

This Tube Checker has all the features - 
beautiful 3 color BAD -? -GOOD meter - 
complete selection of voltages - roller chart 
listing hundreds of tubes including the new 
9 pin miniatures - finest quality Centralab 
lever switches - high grade birch, counter - 
type cabinet - continuously variable line ad- 
just control - every feature you need to sell 
tubes properly. The most modern type tube 
checker with complete protection against obso- 
lescence. Uses only the best of parts - rugged 
oversize 110V 60 cycle power transformer, 
finest of Mallory and Centralab switches and controls, complete set of sockets for all 
type tubes with blank spare for future types. Fast action, gear driven roller chart 
quickly locates the setting for any type tube. Simplified switching cuts necessary 
testing time to a minimum and saves valuable service time. Simple method allows 
instant setup of new tube types without waiting for factory data. No matter what 
the arrangement of tube elements is, the Heathkit flexible switching method easily 
handles it. Order your Heathkit Tube Checker Kit today and see for yourself that 
Heath again saves you two -thirds and yet retains all the quality. Complete with 
instructions, all parts, and cabinet. 

CONDENSER CHECKER KIT 
Checks all types of condensers - paper, 
mica, ceramic, electrolytic. All condenser 
scales are direct reading and require no 
charts or multipliers. Covers range of 
.00001 MFD to 1000 MFD. A Condenser 
Checker that anyone can read. A leakage 
test and polarizing voltage for 20 to 500 
V provided. Measures power factor of elec- 
trolytics between 0% and 50% and reads 
resistance from 100 ohms to 5 megohms. 
The magic eye indicator makes testing easy. 

The kit is 110V 60 cycle transformer 
operated and comes complete with rectifier 

tube, magic eye tube, cabinet, calibrated panel and all other 
parts. Has clear detailed instructions for assembly and use. 

Model C -2 Shipping Wt. 6 lbs. 

Model 7C -1 

Shipping Wt. 
12 lbs. $2950 

NEW qietaft4ee 
HANDITESTER KIT 

A precision portable volt- ohm -milliammeter. Uses 
only high .quality parts - All precision 1/2% 
resistors, three deck switch for trouble -free mount 
ing of parts, specially designed battery mount- 
ing bracket, smooth acting ohm adjust control, 
beautiful molded bakelite case, 400 microamp 
meter movement, etc. 

DC and AC voltage ranges 10-30- 300 -1000- 
5000V. Ohms range 0 -3000 and 0- 300,000 
Range Milliamperes 0 -10 Ma, 0 -100 Ma. Easily $ 5® assembled from complete instructions and pic - TT 

tonal diagrams. 
Model M -1 Shipping Wt. 3 lbs. 

EXPORT AGENT 

ROCKE INTERNATIONAL CORP. 
13 E. a01s ST. 

NEW YORK CITY (16) 
CAN(..1Al.N.v. 

July, 1951 

.. BENTON HARBOR i5 , MICHIGAN 
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Model III-1B Shipping Wt. 15 lbs. 

NEW ettelu -r.'t 

IMPEDANCE BRIDGE KIT 
This Impedance Bridge Kit is really a favorite with schools, industrial laboratories, and serious experimenters- An invaluable instrument far those doing electrical measurements work. Reads resis- tance from .01 Ohms to 10 megohms, capacitance from .00001 MED to 100 MFD, inductance from II) microhenries to 100 henries, dissipation factor, from .002 to 1, and storage factor from 
1 to 1000. And you don't have to worry about selecting the proper bridge circuit for the various measurements - the instrument automatically makes the correct circuit when you set up for taking the measurement you want. Bridge utilizes Wheatsone, Hay, Maxwell, and capacitance comparison circuits for the wide range and types of measurements possible. And it's self powered - has in- ternal battery and General Radio 1000 cycle hummer. No exttrnai generator required - has provisions for external generator if measurements at other than 1000 cycles are desired. Kit utilizes only highest quality parts, General Radio main calibrated control, General Radio hummer, Mallory ceramic switches, excellent 200.microarnp zero center galvanometer, laboratory type binding posts with standard ,q inch centers, 11;9', precision ceramic- 

type multiplier resistors, beautiful birch cabinet and ready calibrated, 
panel. (Headphones not included.? 

Take the guesswork out of electrical measurements order your Heuth- 
kit Impedance Bridge Kit today - you'll like it. 

'featlileer LABORATORY 
RESISTANCE DECADE KIT 

An indispensable piece of Model RD -1 laboratory equipment - the 
Heathkit Resistance Decade 
Kit gives you resistance set- 
tings from I to 99,999 ohms 
IN ONE OHM STEPS. For 
greatest accuracy, t/ % pre- 
cision ceramic -body type re- 
sistors and highest quality ,... 
ceramic wafer switches are 
used. 

Designed to match the im- 
pedance bridge above, the 
Resistance Decade Kit has a 

4 lbs. beautiful birch cabinet and 
panel. It's easy to 

build, and comes complete 
with all parts and construc- 
tion manual. 

sieat eít LABORATORY 
POWER SUPPLY KIT 

Every experimenter needs a good power supply for electronic 
setups of all kinds. This unit has been expressly designed to act 
as a HV supply and a 6.3 V filament voltage source. 

Voltage control allows selection of HV output desired ( con- tinuously variable within limits outlined), and a Volts -Ma switch provides choice of output metering. A large, plainly marked, and direct reading meter scale indicates either DC voltage output in volts or DC current output in Ma. (Range of meter 0 -500V DC, 0 -200 Ma DC). Instrument has convenient stand -by posi- tion and pilot light. 
Comes with power transformer, filament transformer, meter, 5Y3 rectifier, two 1619 control tubes, completely punched and formed chassis, panel, cabinet, detailed construction manual, and Model PS -1 all other parts to make the kit complete. Ship. Wt. 20 lbs. LIMITS: 

No load Variable 150 -400V DC 
25 Ma Variable 30 -310V DC 
50 Ma Variable 25 -250V DC Higher loads Voltage drops off proportionally $2950 

V/ea ideeít 
BATTERY ELIMINATOR KIT 

A few auto radio repair 
jobs will pay for the 
Heathkit Battery Elimi- 
nator Kir. It's fast for 
service. The voltage can 
be lowered to find sticky 
vibrators or raised to fer- 
ret out intermittents. Pro- 
vides variable DC voltage 

Model j/ 5 ro 71/2 Volts at 10 
BE -2 Amps. continuous or 15 

Amps. intermittt. 
Ship. Wt. % Also serves 

tat 

storage 
19 lbs. 250 battery charger. A well 

filtered, rugged power 
supply uses heavy duty selenium rectifier, a 
husky choke, and a 4000 MED electrolytic con- denser for clean DC. 0 -15V voltmeter indicates 
output which is variable in eight steps. Better 
be equipped for all types of service - it means 
more income. 

NEW 'seized er SINE and SQUARE WAVE 

AUDIO GENERATOR KIT 

Model AG -7 
Ship. Wt. 15 lbs. 

$345.0 

We proudly present the NEW MODEL Sine and Square Wave Audio. Generator Kit. Designed with versatility, usefulness, and dependa- bility in mind, the AG -7 gives you the two most needed waveshapes right at your fingertips - the sine wave and the square wave. The range switch and plainly calibrated frequency scale give rapid and easy frequency selection, and the output control permits setting the output to any desired level. 
A high -low impedance switch sets the instrument for either high or low impedance output - on high to connect to high impedance load, and on low to work into a low impedance transformer with negligible DC resistance. 
Coverage is from 20 to 20,000 cycles, and distortion is at a minimum - you can readily trust the output waveshape. 
6 tubes, quality 4 gang tuning condenser, power transformer, metal cased filter condenser, (A% precision resistors in the frequency determining circuit, and all other parts come with the kit - plus, a complete construction manual. A tremendous kit, and the price is truly low. 

TWO HIGH QUALITY 'ectaieít SUPERHETERODYNE 

RECEIVER KITS 
Model BR -1 Broadcast 
Model Kit covers 550 
to 1600 Kc. Shipping 
Wt. 10 lbs. 

$1950 
Two new Heathkits. Ideal for schools, replacement 
installations. 

Both are transformer operated quality units. The best of materials used throughout - six inch calibrated slide rule dial - quality power output transformers - dual iron core shielded I.F. coils - metal cased filter condenser. The chassis has phono input jack, 110 Volt output for phono motor, and there is a phono -radio switch on panel. A large metal panel simplifying installation in used console cabinets is included. Comes complete with tubes and instruction manual incorporating pic- torials and step -by -step instructions ( less speaker and cabinet). The three band model has simple coil turret which is assembled separately for ease of construction. 

of worn 

Model AR -1 3 Band Re- 
ceiver Kit covers 550 
Kc. to over 20 Mc. 
continuous. Extremely 
high sensitivity. Ship- 
ping Wt. 10 lbs. 

$2350 
out receivers, amateurs and custom 

sfeut`r sit 
FM TUNER KIT 
Model FM -2 The Heathkit FM Tuner 

Model FM -2 was de- 
signed for best tonal 
reproduction. The cir- 
cuit incorporates the 
most desirable FM fea- 
tures - true FM. 

Utilizes 8 tubes: 7E5 
Oscillator, 6SH7 mixer, 

Ship` Wt. 9 lbs. two 6SH7 IF ampli- 
fiers, 6SH7 limiter, two 

22$50 
7C4 diodes as discr ¡ instar, and 6X5 ree- 

im- 

tifier. 
The instrument is transformer operated mak- 

ing it safe for connection to any type receiver 
or amplifier. Has ready wound and adjusted RF 
coils, and 2 stages of 10.7 Mc IF ( including limiter). A calibrated six inch slide rule dial 
has vernier drive for easy tuning. All parts and 
complete construction manual furnished. 

EXPORT AGM' 
ROCKE INTERNATIONAL CORP. 

is E. 4011, ST. 
NEW YORK CITY (16) 

CAM. AMU.. N. Y. 
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'ea HIGH FIDELITY . 20 WATT 

ECONOMY .. WATT 
e AMPLIFIER KIT r 

ó Our latest and finest amplifier - the Model A -G 

(or A -6A) is capable of a full 20 Watts of 
high output - good faithful t AMPLIFIER KIT fidelity 

made possible through careful circuit 
and the use of only highest quality com 

nonents. Frequency response within 1 db 
x 

t 

t $ 5 Q from 20- 20,000 cycles. Distortion at 3:4---d b be 
low maximum power output (at 1000 cycles) 

d 

is only .8%. ' Model A -4. Ship. Wt. 8 lbs. The power transformer is rugged and conserva- 
( tively rated and will deliver full plate and fila- 

This new Heathkit Ampli- ment supply with ease. The output transformer 

r " ' fier was designed to give was selected because of its exceptionally good 

' a quality reproduction and yct frequency response and wide range of output 50 
impedances (4 -8 -16- 150 -600 ohms) . Both are 

a - remain low in price. Has Chicago Transformers in drawn steel case for 
two preamp stages, phase shielding and maximum protection to windings. 
inverter stage, and push - The unit has dual tone controls to set the output for the tonal quality desired - 
pull beam power output. treble control attentuates up to 15 db at 10,000 cycles - bass control gives bass boost 

Comes complete with six up to Iß db at 50 cycles. , 

tubes, quality output transformer ( to 3 -4 ohm voice coil ) , 
Tube complement consists of 5U4G rectifier, 6S3 7 voltage amplifier, 6SN7 amplifier 

husky cased power transformer and all other parts. Has and phase splitter, and two 6L6's in push -pull output. Comes complete with all parts 
Y and detailed construction manual. (Speaker not included) 

tone and volume controls. Instruction manual has pictorial MODELA -6: For tuner and crystal phono inputs. Has two position selector switch 
for easy assembly. Six warts output with response flat for convenient switching to type of input desired. Shipping Wt. 18 lbs. $33.50 

± 11/2 db from 50 to 15.000 cycles. A quality amplifier MODEL A-6A: Features an added 6SJ7 stage (preamplifier) for operating from vari- 

kit at a new low price. Better build one able reluctance cartridge phono pickup, mike Input, and either tuner or standard 
crystal phono pickup. A three position selector switch provides flexible switching. 

No. 304. 12 inch Speaker ... ......... _... $6.95 Shipping Wt. 18 lbs $35.50 

'eeieát- RECEIVER AND TUNER CABINETS 
Blonde birch veneer cabinet for either of Metal professional type communica- 

the receivers or tuner The modern styling rions receiver cabinet. Finished in deep 

is an asset ro any room. 5" speaker fits in grey and fits the panel supplied with 

end of cabinet when used with receivers Heathkit BR -1 and AR -1 Receivers. 

( Speaker not included.) Size 7 x 131//2 x 5" speaker mounts in end of cabinet. 

181 /, inches. Order No 345 for either ( Speaker and panel shown not included 

receiver model. Specify No. 350 for the with cabinet.) Gives professional ap- 

FM Tuner pearance to Heathkit receivers. Size 

5° 4 95 
7 x 14 x 73/ inches. í 

Shipping Wt.._ ...... 5 lbs. -Specify No. 335_..Shipping Wt. 6 lbs. 

MAIL TO T H E O R D E R B L A N K 

HEATH COMPANY 
SHIP VIA 

Parcel Post 

Express 

Freight 

Best Way 

HARBOR 15 
BENTON 

MICHIGAN 

Quantity Item Price Quantity Item Price 

Heathkit Oscilloscope Kit - Model O -6 Heathkit R.F. Probe Kit - No. 309 

Heathkit VTVM Kit - Model V -4A Heathkit H.V. Probe Kit - No. 336 

Heathkit FM Tuner Kit - FM -2 Heathkit R.F. Signal Gen. Kit - Model SG -6 

Heathkit Broadcast Receiver Kit - Model BR -1 Heathkit Condenser Checker Kit - Model C -2 

Heathkit Three Band Receiver Kit -Model AR -1 Heathkit Handitester Kit - Model M -1 

Heathkit Amplifier Kit - Model A -4 Heathkit Power Supply Kit - Model PS -1 

Heathkit Amplifier Kit - Model A -6 (or A -6A) Heathkit Resistance Decade Kit - Model RD -1 

Heathkit Tube Checker Kit - Model TC -1 Heathkit Impedance Bridge Kit - Model IB -1 B 

Heathkit Audio Generator Kit - Model AG -7 

Heathkit Battery Eliminator Kit - Model BE -2 

Heathkit Electronic Switch Kit - Model S -2 

Heathkit T.V. Alignment Gen. Kit - TS -2 

Heathkit Signal Tracer Kit - Model T -2 

On Parcel Post Orders, include postage for weight shown and insur- 

ance. (We insure all shipments.) 

On Express Orders, do not include transportation charges - they 

will be collected by the Express Agency at time of delivery. 
ALL PRICES SUBJECT TO 

Enclosed 

Please 

CHANGE WITHOUT 

for find Check Money Order 

for lbs ship C.O.Q. Postage enclosed 

NOTICE 

WORT GENF 
ROCKE INTERNATIONAL CORP. 

13 E. 4001 ST. 
NEW YORK CITY (16) 

July. 1951 

. . s BENTON HARBOR 15 , 
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f/ CHECK THESE MONEY- SAVING SURPLUS "BUYS "! 

* _ 

* 
* CLEARANCE OF 

* * * * * 
* Out goes our entire 

* 
stock of over 10,- 000 valuable, useful Tech -Manuals a t these drastically re- duced prices- covering * every phase of tele- * phone, telétype, power 

* units, transmitters, eoveru remote hattrols *I' etc. Buy even what you don't need 
%f 

for if you use 'em just once, you'll be $$ ahead. c 

* ALL PRICES POSTPAID AND INCLUDE 
- SHIPPING AND HANDLING 
TRANSMITTERS-RECEIVER 

MANUALS 
* SC k SCR-536 TM11 -235 Handie- 
* SCR -608 -628 Tank Set $2 * SCR -593 $1 

*I SCR -508, 528, 538 TM -11- 600 $2 SCR -506A, TM -11 -630 
- $2 SCR-593A 

TM -11 -850 Si 
* SCR -300A, TM -11 -242 . . AN /TRC -1, 2, 3, 4, TM-11- 2601 $5 * AN /TTQ -1, 2 Tools, Gauges, and - Maintenance Equipment -.50e * TCS Transmitter -Receiver Manual.. .$3 * TELEPHONE AND TELETYPE * EQUIPMENT MANUALS * Model 14 Type Bar Tape Printer, * Parts list A Photos . ......: $1 MODEL 14 Teletype Perforator $1 * Western Electric Voice Frequency Ringer Packaged Equi $ Western Electric Voce Freque ney 

1 

* Telephone Repeaters, Package d d. Equip. ..... .... . $1 *Telephone Central Office Set, TC -2 51 
Telephone Central Office Set, TC -4 51 Telephone Central Office Set, TC -10 $2 * Repeater Set TC19, TM- 11.2005 51 RC -261 TM -11 -2632 Remote Control Equipment * BE -77A TM -í1 -359 Line Unit 50e BD -71 Switchboard 50e 

* AN RA -2 Remote Control Equip 
TS- 26 /TSM TM -11 -2017 Test Set $1 *, 1 -72 -J TM -11 -3075 Signal Generator $1 * POWER UNITS AND RECTIFIERS * TECH MANUALS * PU -58 /G Generator Set $1 * PPE -49 F 

G 
Genenerao r 

S eSe.t .... Sc 
RA -34 TM -e1ra-959 Rectifier Unit 51 * * 

* * * 
* * * 

//X/ Still Going Strong! Hundreds of Bargains in Good -K 
Equipment During this Money- Saving Event! 

all WARE44OUSf CAL / 
ICLFA1?ANCE 

WE PAY MORE 
FOR EQUIPMENT! 

Especially interested in all types of aft, radio, test equipment and need ARC -l's, ARC -3's, R5A /ARN- 7's, BC- 348's, ART -I3's, TS -34's. Send list of your equipment, pres- ent condition and asking price. Try us LAST for proof we pay top $$$! 

CONTACT MIKE ASSEMBLY 
Consists of 2 mikes, on- off -switch, 
amplifying transformer, batteries, 
battery case and connector to attach 
to any radio, AC, DC or battery 
portable. Tremendous amplification 
up to full volume output of Sound sys- 
tem used. FB for watch repair, diesel 
engine injector adjustment, gas en- 
gine diagnosis, the- 
atrical 

uses. 
use. 100 and 95 1 uses. Y i 

Postpaid in U.S.A. 

WESTON AIRCRAFT METERS 
1 Milliampere, zero center. FB for field strength meters. grid -dip or tuning meters, beam antenna indicators, vacuum volt indicators. New. !.95 Postpaid 1 stpaid in II.S.A .7 .7J 

BEAM MOTORS 

$395 
Postpaid 

in U.S.A. 

ith operat- 
tions for 110 
ú. 60 ey. 
se. For TV 

aerials, ham 
stations. 

GRID DIP METER KIT 

5795 postpaid 
in U.S.A. 

100's sold! 
Tells where 
your equipt. 
is in the ra- 
dio spectrum. 95 5 OSC, 
170 
range megs. 
6.3 filament, 
150 V DC. 
With instruc- 
tions on cali- 
brating coils, 
etc. 

VIBRATOR TRANSFORMER - -K F.B. for that mobile rig. 6 V. put. 345 V. 135 MA output 15 V. Bias Tap. Shipping wt. 4 lbs. 51.49 

TRANSFORMER BUY 110 V. 60 ¢y. input. Output 13 volts tapped at 12, 11, 10, 9 at 3 amps. Shipping wt. 4 lbs. 58e 

CLEARANCE OF 
MT -171 /U (Double ATR) $2,50 
.MT -167 /U (Single ATR). I .50 
.MT- 108 /APX -1 (BC -966) 2.00 
.MT- 137/APQ -13 3.50 
.MT- 14 /ARN -1 2.50 
.MT- 149A /APS -13 2.75 

MOUNTING RACKS 
.FT -213A (SCR -629 

Compass) $2.50 
.FT -291 (Loran with tilt) 3.00 
.FT -446 (Loran) 2.00 
.FT -409 (BC -929 Scope) 2.00 
.FT -225A LOO 
.FT -227A I .00 

A Complete, Efficient 
FOREIGN DEPT. 
Fully Staffed for 
EXPORT ORDERS 

We maintain a complete staff 
of Export Specialists to take care of all Foreign Orders. Correspondence and prompt replies all languages. Ad- 
dress, 

d''Fo 
al "Foreign Department. 

* * 
* 
* 
* * 
4( 
* 
* 
* * 

DEPT. A -15, 341 S. VERMONT, LOS ANGELES 5, CALIF., DUnkirk 8 -2211 
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EASY TO LEARN CODE 
It is easy to learn or increase speed with an Instructograph Code Teacher. 
Affords the quickest and most prac- tical method yet developed. For be- ginners or advanced students. Availa- ble tapes from beginner's alphabet totypical messages on all subjects. 
Speed range 5 to 40 WPM. Always ready -no QRM. 

ENDORSED BY THOUSANDS! 
The Instructograph Code Teacher lit- erally takes the place of an operator - instructor and enables anyone to learn and master code without fur- ther assistance. Thousands of successful operators have "acquired the code" with the Instructograph System. Write today for convenient rental and purchase plans. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 

Compact 40 watt Rig 
(Continued from page 57) 

All of the d.c. wiring is cabled and 
run around the corners of the chassis. 
Filament and other 6 -volt wiring is 
done with No. 16 stranded automotive 
wire, while high -voltage wiring is done 
with No. 22 stranded hookup wire. Ra- 
dio frequency wiring is done with bare, 
solid wire and is run direct. Bypass 
condensers and ground leads are con- 
nected to the nearest socket mounting 
screw. Any part that might be subject 
to vibration should be mounted on lug 
strips or otherwise secured. 

Under normal load the dynamotor 
draws around 25 amperes, and consid- 
erably more than that during starting 
periods. Therefore it is important that 
heavy leads be used in the primary 
circuit and that all connections be 
very good. At such high currents even 
a very small amount of resistance will 
sap the power from the rig. The leads 
from the 6 -volt battery should be 
heavy, No. 0 gauge is a good size. 

If the transmitter is to be used in 
the car it will be necessary to run a 
4 -wire remote control cable, connected 
as indicated in the circuit diagram. 
In addition to this, a coaxial antenna 
lead will be run to the receiver and 
another to the transmitting antenna. 
Of course a heavy lead will also have 
to be run to the battery or starter 
switch. It is suggested that a 50- 
ampere delayed- action fuse or circuit 
breaker be placed between the battery 
and the transmitter, preferably near 
the battery. 

For use in the field or for emergency 
operation, the rig can be quickly re- 
moved from the car, connected to an- 
other storage battery, microphone 
plugged in, antenna connected, and 
you're in business. A simple type of 
antenna for this sort of operation 
would be a quarter -wave working 
against ground. A more efficient typé 
would be a half -wave dipole fed with 
low- impedance line. In - an extreme 
emergency one could use the mobile 
antenna. 

Tuning of the transmitter is conven- 
tional. The oscillator tank condenser 
should be tuned to the high side of the 
crystal frequency for easiest crystal 
starting. With this setting, an 807 
grid current of 3 to 4 ma. should be 
obtained. With normal loading, the 
final plate current should run 80 to 
100 ma. 

Although -antenna systems vary con- 
siderably on mobile installations, the 
setup on the writer's car is probably 
typical of many. The antenna consists 
of an 8 -foot bumper- mounted whip 
with a loading coil inserted in the cen- 
ter. For 10 -meter operation the coil 
is shorted out with a jumper. At this 
writing no 20 -meter mobile operation 
has been done. However, it could be 
easily accomplished by shorting out 
part of the loading coil. It is the usual 
practice to wind a loading coil which 
will resonate with the top section of 
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the whip to the operating frequency, 
the whole system acting similar to a 

quarter -wave radiator. There are sev- 
eral schools of thought when it comes 
to designing antenna systems for the 
75 -meter band. Experience appears to 
indicate that the loading coil does a 

good portion of the radiating as well 
as servvIing as a resonator. This writer 
has e,kperienced best results with load- 
ing coils having a large length -to- 
diameter ratio. The present coil is 

wound . on a phenolic tubing form 
three -quarters of an inch in diameter 
and 18 inches long at 20 turns of No. 
22 enameled wire per inch. 

At Ithis writing the 10 -meter band 
has been very poor, so no contacts out- 
side of ground -wave have been made 
on this band. However, on 75 meters 
excellent results have been obtained. 
With a full -size, fixed antenna at- 
tached, possibilities are "unlimited. It 
looks like the ideal all- purpose, bat- 
tery- powered rig for fixed, mobile, or 
emergency communication. 

30 

Sweep Alignment 
(Continued from page 45) 

thus calibrated (if required), the de- 
terminations of center frequency and 
bandwidth are made as follows: 

First, adjust the tuning dial of the 
sweep generator to center the response 
curve of the receiver under test, as 
seen on the screen of the oscilloscope, 
as shown in Fig. 4. The sweep gener- 

70% RESPONSE POINT 

(HALF POWER,OR 3 DB. POINT) 

Fig. G. Determining bandwidth of the curve. 
Scope pattern of first (A) and second (B) 

steps. Difference in associated dial read- 
ings is the bandwidth of the response curve. 

ator tuning dial then reads the center 
frequency of the response curve. 

To determine the bandwidth of the 
curve, the tuning dial of the sweep 
generator is first adjusted to bring the 
70% response (half -power) point on 
the left -hand side of the curve to the 
center of the screen, as shown in Fig. 
6A. Note the tuning -dial reading. Sec- 
ond, adjust the tuning dial to bring the 
70e1/4 response point on the right -hand 
side of the curve to the center of the 
screen, as shown in Fig. 6B. Note the 
dial reading again. The difference be- 
tween these two dial indications is the 
bandwidth of the curve. 

This is a very useful expedient 
which side -steps the difficulty of inter- 
preting frequency markers on narrow - 
band response curves. 

30 
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ivsTREMENDOUS 

it's 24 inch high fidelity TV 

I T'S no longer a dream! This very minute, home 

theater television is a reality -a tremendous reality! 

Tremendous not only in size, 

but in clarity and picture 

definition . . . in fidelity of 

sound. See it -and view a 

new standard of excellence 

for custom installations. Write 

today for information or 

name of your dealer 

e Extra high voltage -16 kv - for Perfect interlace and full 4 mc. 

clean highlights and true edge- band width permits comfortable 

to -edge focus. 
viewing from 8 feet. 

Available with Standard Coil turret 

Operates 24 -in. round or 20 -in. tuner (pretuned channel selector) 

and 17 -in. rectangular tubes, in- or Mallory tuner (continuous type; 

cluding new 17HP4, 20HP4. FM coverage, phono selection). 

INCORPORATED 

4401 N. RAVENSWOOD AVE. CHICAGO 40, ILLINOIS 

GJ 
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McGEE'S GIGANTIC SUMMER SALE OF RADIO -TV PARTS 
5- STATION INTERCOM 

MASTERS 

$1695 
SUB- STATIONS $3.95 

Model 2700 5- station intercom master, in an attractive walnut cabinet 10x51 /ex6 ". Push -button for each sub and talk -listen switch and volume Control. AC -DC am- plifier with lots of power and full size Al- nico V PM speaker. 1950 production of famous factory. Only 300 left, weight 7 lbs. Model 2700, net, $16.95. Model MG -300 molded walnut plastic sub- station with all -back switch and heavy PM speaker. 51/,x81/2x31/a", fr wall or desk. Weight 2 lbs. Net, $3.95 each; 5 for $18.95. 
3 wire intercom cable, plastic, $1.95 per 100 ft.: 500 ft.. $9.50. 

6 -TUBE AUTO RADIO 
SALE PRICE 

$2195 
with separate 
6x9 or 7" 

peaker 
PM, 

$2.00 Extra 
A Red Hot close -out value- 6 -tube superhet auto radio for universal underdash unt- 
Uses 

Size 
z65K7, 6SA7,66SQ7 e 6V6 endh6X5 

and 4" 
tubes. Stock No. AM -6, auto radio- com- 
mount in dash. Ideal for all Cars and trucks. be purchased ith 6x9" o speaker for extra $2.00. Shipping weight t 16 lbs, Net price with 5" PM, $27.95. 66" 3 section side cowl antenna, shipping 
56" 
weight 

3 section top coowl9 antenna, shipping 3 lbs. Net, $3.27. Pping 

10 FP ELECTROLYTICS 
DEAL RN -10DS $3.49 

10 assorted F.P. aMminum can electrolytics. Popular twist tap mounting. Mostly multiple section banks, 150. 350 and 450 volts. A red 
lbs. D s eal ARN -LODS, Net ¢$3.49? 

IO BOXES OF PILOT LIGHTS $5.49 Pilot lamps, boxed 10 to a handy carton. 
1 

mboxcaPP 44aá 
and 71b box ft 46.1 A 

box 
total o 4 of 100 lamps. Deal it CM-5I. Net $5.49. 100 1147 imported panel lamps. Guaran- teed, 100 to the carton. Deal ftRN -J47, Net $4.49, 

PR(iNP IIIRDATADC C 9A 
IN ALUMINUM SERRATED CANS- T --- 1 

10 FOR $11.90 1 
4 MILLION AUTO RADIOS BUILT IN 1950 AND HERE IS THE PERFECT REPLACEMENT VIBRATOR FOR MOST OF THEM. Latest 1951 production by a top quality manufacturer. Fully guaranteed six months. Quiet running. A result of modern vibrator 

n 
i eering and - ¢arch. Replaces Motorola, Chrysler and any standard 4 Prong non -sync Vibrator. McGee contracts for a tremendous quantity to take care of your 1951 needs. Stock j} each. 10 for V -53 Standard 4 Prong Vibrator $1.29 $11.90; 00 for $55.00 1 

.7 prong reversible sync. vibrator. Mallory model 534C. Popular in ma 
few mikes of 

any 2 -way Taxi radio i tallations, also in Auto radios. Mallory 534C, $1.95 ea., 10 for $19.95. 

Delco style off set 4 prong vibrator. Fits many General Motors built original equip- ment Auto sets. Stock No, VO-13, Net $1.39 ea., 10 for $12.90. 

SUPER HEAVY DUTY 10" PM $6.95 
We made a special purchase on several hundred 20 watt. 10 ", 32 oz. Alnico 3 magnet PM speakers. Deep 

[ 

ep throat and easy mow cone. Ideal for all high fidelity sound systems and radio replacement. The magnet on this speaker is usually used on a 15 size. Very efficient. good ih d sbass re- sponse. You'll appreciate it when you get your hands on this speaker. Attractive copper -finish. 8 ohm voice il. Stock No. 1025PS. Weight 7 lbs. Net price $6.95 each. 
Order three 
three. They 

of 
willh take 60 watts 

h 
of audio 

cluster of 
more cone area than any 15" speaker. am have 
power, top quality P.A. work. Think this over. 3 No, 1025PS Speakers for only $19.95. 

WIDE RANGE COAXIAL SPEAKER AT McGEE 

50 8 MFD. 450 VOLT COND. 
MONTHLY SPECIAL 

$16.95 
McGee's serviceman's monthly special for April. You get 50 of our regular 39c MN8 8 MFD 450 Volt Tubular Electrolytics for only $16.95. Full one -year guarantee. Aluminum Tubular construction with card- board insulating sleeves. Fresh stock 1951 production. 2nd to none. Shipping weight 3 lbs. Deal No. NPL -58 50 8MFD 450 Volt Tubulars for $16.95. 

UNIVERSAL OUTPUTS 
Universal replacement output transformers for push -pull or single plate. 2500 to 13,000 ohms, from 2 to 16 ohm voice coil. Standard size st r a p mounting with long leads and lugs for voice coil connections. 
U -5, 5 watt universal. Net........................ $ .99 U -8, 8 watt universal 1.19 U -15, 15 watt universal 1.39 U -20, 20 watt universal 1.79 

5 watt, single universal output transform- er. Any tube to 3.2 Ohm voice coil. It pays to have some of these around the shop. They come in handy. No. JJ -4, ea. 79c; 10 for $7.50; 25 for $17.50. 

RCA OUTPUT $2.95 
Standard strap mounting CA public address output transformer for DP 6L6 tubes. 5000 ohms plate to plate with ec. 5- 8- 16 -250- 500 ohms. A ponular replacement for 20 to 30 watt Amplifiers, size 27/g o 27/s x 21/s mtg. centers. I" core. Has long flex- ible leads. Stock No. 570 -RN. Net price $2.95 ea. 

024 
4 PROMO VIN, 

/-, 

BUY YOUR 

12" COAXIAL 
PM $12.95 

A $32.50 'ctali value, 
20 watt 1 2" coaxial 
PM speaker of quality 
used on radios of the $300 to $500 bracket. 
Hook up like any PM speaker. 

l ter Hi bsuilt 
ass 

n speaker. 
is built 

ohm output of radio 
or amplifier. W i de range response. 20 to 17.500 CPS. Model No. CU -14X. Ship. tut. 9 lbs. Special sale price, $12.95. 

PHONO S150 
MOTOR tl 

9" Turntable heavy 
duty 78 RPM 110 Volt 611 Cycle. phono 
motor with heavy i' /2 
lb. turntable 4 pole 
motor. Don't confuse this w motor. Shipping weight 1 

th in 
a /z lbs. Stock it GS -87, Net, $3.50; 3 for $10.00. 

c 

` 15" COAXIAL 
PM $17.95 

Only $19.95 buys a full 15 ". 20 watt coaxial PM speaker, with built -in high pass filter. Hook to any 8 ohm output on radio or amplifier. Response below 20 to above 17.500 CPS. Good b a s s response. A lucky Purchase makes this price possible. Full 32 oz magnet in the woofer. 5" tweeter. Model P15 -9, Ship. wt. 11 lbs. Sale price, $17.95. 

1 or 4 VOLT 
CRYSTAL 1 gg 

CARTRIDGES $ 
McGee offers you a famous make crystal cartridge. Standard size and shape, but very light weight. Will track on 5/4 oz. or more pressure. Stock A -6, one volt , , t- put, replaces Asiatic L -70 etc., Net $1.99. Stock No. A -10, 4 It output, replaces Astati,, L -72 and L -82, etc., Net $1.99. Buy 10 assorted for $19.00. 

TREMENDOUS SALE ON AUTOMATIC CHANGERS 

GENERAL INSTRUMENT 

78 R.P.M. 

Record Changer 

$COOP 
ICE 

$1095 
PR 

TWO FOR $21.00 
General Instrument 78 RPM automatic record changer. Plays 10- or 12 -inch 
models made Beautiful l golden¢ brown hanimertone finished base. 12x121/2". Equipped with an Astatic L -70 crystal cartridge. Heavily flocked turntable and plastic fittings are deep maroon col- ored. This may be a e our last chance to offer 78 RPM changer at this price. Comes packed two to a master carton, just like they would be shipped to a set manufacturer. Order 2 changers for an additional saving. Shipping weight f o r 2 changers. 20 lbs,. Stock No. IT -SGI. Net price, $10.95 each; two for only $21.00. 

I 
V.M. 3 SPEED I 

Record $Af95I 
Changers LLI`L I 

VM Model 406 deluxe 3 speed automatic 1 
record changer -plays them all- intermixes records of the same speed- equipped with a ove r with crystal pickup th twin needles- 
VM-406. 

a 
Net $22.951hip, weight 12 lbs. 

Buy the VM -950 crianner with or without base. Choice of G.E. VR or crystal car- tridge. We think the VM -950 record changer is the finest in America- It automatically plays all records all speeds and all sizes; 12 10 -in., 331/2 or 78 rpm. 10 12 -in., 331/2 1 or 78 rpm and 12 and 10 -in. records of the same speed intermixed. 12 7 -in. 331/2 or 12 7 -in. 45 rpm. Automatically shuts off after I the last record. Size 1313/ 16x1 17/8x71/4 high. Offered with crystal cartridge, 
G.E. VR cartridge, or either with a base. VM -950, 3 speed changer with standard crystal artridge and needles for I and 3 I mil. (78 rpm- 33í/a, 45 rpm.) Net $29.62. VM- 950GE. 3 speed changer with the w RPX -050 magic, all-in-one Variable reluc- tance artridge with stylus. Net $32.80. 
VAT -055. 3 .need hanger with crystal c ar tridge on a base. Net $32.01. 
Vß a tr dge with hbase. Net $35.19, O ,0 

12" 32 OZ. PM 
SPEAKER $1.95 

12 ", 32 oz. magnet. 20 
watt PM speaker, with 8 
ohm voice coil. A regular 
$17.00 list Consolidated 
speaker. Weight 8 lbs. 
No. CN -1232. 57.95 each, 
a for $29.95. 

Special Sale 
Buy PM 

Speakers and 

Baffles for Less 

at McGee 

Combination offer, buy a speaker and baffle at the same time and save money. Baffles are all plywood construction with Brown Leatherette covering and are the slanting, wall mounting type. 
6 inch baffle and 6" PM 

Stock 
6 -CRO $4.79 8 inch baffle and 8" PM S-CR 5.49 10 inch baffle and 10" Heavy duty 32 oz. Alnico 3 I'M 10-CR 8.95 l2 inch baffle and 12" Heavy duty 32 oz. Alnico 3 PM 12 -CR 9.95 5% discount above speaker baffle com- binations on orders of 3 or more. 

25 -WATT l 
TRUMPET 

AND DRIVER I 

$16.95 
Full 12- -month guar. I is 25 
W act t, wall -weather re-entrant type , trumpet and driver combination. 15 Ohm impedance. 9" Bell diameter. 9i/4" length. Made by a famous speaker manufacturer. New 1951 production, offered to you at a tremendous saving. Ideal for a deluxe paging speaker as well as general P.A. use. Complete w it h adjustable mounting bracket. Shipping weight 6 lbs. 

Model RE -17X, 25 Watt Trumpet and Driver. Net price 516.95 

30 -WATT 
TRUMPET 

and 

DRIVER 

$28.95 

Model XX100 -RM35. The finest trum- pet driver combination value that we know. You get a full 30 Watt, 15 
Ohm, PM Driver, guaranteed for 12 months and a 35/2 ft. spun aluminum umpet. (Bell diameter 18 ", air l- ump 31/2 ft., 16" overall length.) Both driver and trumpet have standard threads, (18 /s -18) Driver is completely weather and waterproof. This is not surplus, but the latest 1951 produc- tion, by a famous speaker manufac- turer. Trumpet furnished complete with adjustable mounting bracket. 
RM -35, 30 Watt Driver unit only, ship- ping weight 6 lbs. 

Net price . .... ...$15.95 
XX -100. 31/2 ft. Trumpet only, ship- ping weight 15 lbs. 

Net price ....... .... ...$13.95 XX100 -RM35, combination trumpet arid driver complete. Net price..$28.95 
McGee's Super High 

Fidelity 
Best Value 
in U.S.A. 

'OUTPUT 
TRANS. $ Z 95 20- 20,000 

CPS. 
Model A -403 High fidelity output transform- 
er. Why pay $20 or $30 for n output, when o A -403 s available at $7.95? Im- 
pedance, 

ore6V611010 %s feedback winding, 

transform- 
er. 

- 
15 -250 and 500 ohm secondaryHoused in 
a potted a case. Net weight 6 lbs. Recom- mended for all amplifiers up to 34 watts. 

McGEE'S "SUPER STORE" OPERATION SAVES YOU MONEY! 
5 OZ4 TUBE & 5 VIB. 
DEAL No. RN -V5 

$950 
Here's a red hot deal for you fellows that do a lot of auto dio 

v 
ice. 5 standard brand metal OZ4 tubes and ¢ 5 of our famous 4 -prong serrated can vibrators. This vibrator is of the latest design, for long life. Standard diameter can, short enough to fit all Chrysler auto sets. also fits Motorola, etc. Our 20th Anniversary, big deal No. RN -V5. You can get 5 OZ4 metal tubes and 5 4 -prong vibrators, all for $9.50. Shipping weight 3 lbs. 

100 Molded 
Plastic Bypasses $995 

1951 "PLANET" 
YEAR 

GUARANTEE 
ELECTROLYTICS 

MNS 8 Mfd 
TyMN30 

16 Mfd 
30 Mfd MN20 20 Mfd MN'0 30 Mfd 

MN530 20-20 Mfd 50-30 Mfd MN442 40-40-20 Mfd 

450v 
450v 
450V 
150v 
150v 
150v 
150V 
150v 

Each 
$0.39 

.49 

.59 

.39 

.49 

.49 
.59 
.69 

10 Lot 
50.35 

.45 

.55 

.35 

.45 

.45 

.55 

.65 

100 molded plastic tubular by- pass condensers. All 600 volt. And all by the ame nationally known mfgr. Regular dealers' net is over two and one -half times o u r 20th Anniversary sale pr i e e. You'll chuckle when yíó u look these over. Here's hat o u get: 10- 
.001, 10 -.002, 20 -.005, 20 -.01, 20- 02, 10 -.05 and 10 -.1. Our big deal No. RN -202. 100 plastic tubulars. Shipping weight 2 lbs. Net price. $9.95. 

100 600 VOLT $695 
TUBULARS 

100 top quality 600 volt tubu- lar by -pass condensers. Made 
this year by a famous con- 
denser factory. Don't confuse 
these with grab -bag surplus. 
McGee's deals are guaranteed 
to please you. Here's what you 
get: 10 -.001, 10 -.002, 20- 
.005, 20 --01, 10 -.02, 20- 05 and 10 .1 600 volt condensers. Our big deal No. RN -203. Shipping weight 2 lbs. Net price, $6.95, 

20 50 x 30 150 V. $1 050 
ELECTROLYTICS 

Here's a red hot value. 20 of 
o u r XX quality replacement 
electrolytics. The most popular 
condensers in use today. Takes care of 90% of your AC -DC 

. l radio filter needs. Compact 
.17/1 

radio 
1950 production. 

1 -year guarantee. 50 -30 mfd. 
150 volt, 

board tube with common 
housed ve,nhas a 

long flexible leads. 20th Anniversary, big deal No. RN -204. Sale price $10.50. 

RED HOT SPEAKER VALUES 
McGee has 

a 
tremendous stock of 100,000 

speakers to fill your needs. Every speaker 
is fully guaranteed. Order your speakers 
4 inch, square 1 oz. magnet $1.69 
5 inch, pincushion 1 oz. magnet 1.79 
6 inch, pincushion 1.4 
4 x 6 inch 1 oz. magnet 2.29 
5 x 7 inch, oval...1.47 oz, magnet 2.49 
7 inch, pincushion 2.15 oz. magnet 3.49 
8 inch, pincushion 2,15 oz. magnet 3.49 
6 x 9 inch, ovni...2.15 oz. magnet 3.49 

SELENIUM RECTIFIERS 
65 mil Selenium Rectifier, 

net 59c each 
100 mil Selenium Rectifier, net 69c each 
150 mil Selenium Rectifier, net 79e each 
200 mil Selenium Rectifier, net $1.09 each 
250 mil Selenium Rectifier, 

net 1.19 each 
350 mil Selenium Rectifier, net, 1.59 each 450 mil Selenium Rectifier, net. 1.79 each McGee offers you the finest in Selenium rectifiers, All standard 130 volt, 

McGEE RADIO COMPANY 
Prices F.O.B. K.C. Send 25% Deposit with TELEPHONE VICTOR 9045. WRITE FOR FLYER Order, Balance Sent C.O.D. With Parcel 

Post order., Include Posta9. 1422 GRAND AVE., KANSAS CITY, MISSOURI 
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M__c_G__E_E'S__G_ IG__ A _N__TI_C__PIC__T_U_R_E__TU__B_E _AND TV MATERIAL SALE 

CONVERT TO A RECTANGULAR PICTURE 
S A R K E S -T A R Z IAN 

With each conversion kit you get a plastic mask, 70 degree de- 

flection yoke, 90 day guaranteed black face picture tube, plus 
13- CHANNEL T.V. FRONT END new 77J1 -X 14,000 Volt Universal fly -back and horizontal 

output transformer that works on gestedtpdiagram islfurn furnished 
for rectifier the transformer 

or 1X21. suggested 
for use of rs. t 

We think 
tr 
this 

is several different output tubes 
and rectifiers. We think this 's the finest and best priced only. 
version kit in the country. Shipped Truck or Express, only. 

T6 sä .`_i 532.95 
Kit No. TCK -14, with 14BP4A 14" rectangular tube. Net price $34.95 
Kit No. TCK-16. ,vith 17RP4A 1(3" rectangular lar tute. Net price 37.95 
Kit No. TCK -17, with 17 BP4A 17" rectangular 

PICTURE TUBE SALE 
Values like this 17BP4. $22.95 

Look over these picture tube prices and you will see, that 
for set replacement and conversion use, McGee offers you more 

for your money. Every picture tube guaranteed full replace - 

ment 
for 90 days. Every r tube 

e s all 
tremendous value. These L 

are 

NOTE: 1OMP4 Replaces a 1OBP4 Without Any Circuit Changes. 
Face Ion Net 

Tube Defl. Overall 
Na. Diameter Angle Length Ne7 9 /i6 

h Glass pe 
Type 
Clear 5 Single $16.95 

12L P4 10" 54 17" 
12L P4 12" 50 183/4" 814" 

Glass Clear Single 17.95 
Glass 12Q P4 12" 55 171/a- 

14B P4A 14" (R) 70 18- 13/16" 77 /a" Glass Clear 
Double 

ouble 29.95 
15D P4 15" 60 203/4" 7 /e" 
168 P4 16" 53 22-5 /16^ 7 -9/18 

Glass Clear Double 22.95 
16.1 P4 16" 80 20344" 734:; Metal Filter Single 24.95 
161. P4 16" 52 221/3 w' 

16 
-. 70/ " Glass Clear Double 29.95 

1611 pqp 16" (11) 70 18a /4 71ía" Glass Filter Single 24.95 
17B pop 17" (R) 70 Iß5 /e" 71/3" Glass Filter Single 22.95 
19D P4A 19" 60 203/4" 51x2" Glass Filter Double 39.95 
20C P4A 20" (R) 70 213/4- 7' Glass Filter Double 39.95 

Note: (R) Designates a rectangular type tube. 10M P4 perfect for 10B P4. 

_-1 

BRAND NEW 
R. C. A.TELEVISION 
FRONT END -TUNERS 

Sale $1495 
Price 

A fortunate purchase 
from a T.V. set manu- 
facturer makes this 
value possible. RCA 13 
channel 
wired. t s t e d and 
aligned T.V. tuner. A 13 channel selector 
switch with outer sleeve fine frequency con- 
trol. Converter output transformer is at- 
tached 

L ound E; )stages. 
o Shaft length, 33%'. 

Original dealer's cost on this Item was 
river $30.00. McGee offers them t you 
brand new (they have never been soldered 
to or in sets) for only $14.95, less tubes, 
(3 6J6 tubes required). Shipping 

3 eight 2 lbs. Stock No. RCA -13P, 
tubes, Net 514.95. two for $27.95. 

T.V. BOOSTER 
REGENCY S19.10 
Regency D13410 tele- 
vision booster. A real 
engineered unit, small 
and compact. S l u g 
tuned, using 1 -636 tube as neutralized I. 

p u s h- pull amplifier. 
Dollar for dollar, your 
best booster buy. 55/4x 
45/4". 10 v volt t. AC 

operation. Weight 
bs. Net price 

Astatic AT -1, "Channel- Chief" booster. Two 
on tuned 

all channels. Dual controls 
broad 

tunecssound is and 
picture independently. 81 /2x61 /2x7 /u ". 
Weight 6 lbs. Net price, $32.05. 
Astatic BT -1 television booster. 
For 
put. 

either 
\Voodgrainr metal oc cabinet. u4 

lb.s. Net $19.10. 

fit 
NEW UNIVERSAL FLYBACK $3.95 

WhY pay up to $7.50 for a flyback when McGee offers you this new 1951 
Universal flyback for only $3.95 with suggested diagram furnished. A 

newly designed unit, the 77J1X sweep transformer incorporating a ceram- 
ic core, has proven versatile in application to directly viewed picture 
tube from 8AP4 to 20CP4 designed to operate at supply levels from 
125 to 325 volts with power tubes such as I9BG6 -G, 6A1.15 -GT, 6BQ6 -gt, 
or 6Bg6 -G, and with damper tubes such as 6AS7 -G, 5V4 -G, or 6W4 T 

within all rating limits to produce adequate sweep and high voltage 
power with a single 163 -GT or 1X2 rectifier at 8 kv for the 8AP4 
(54 degrees sweep) and at 14 kv for the 20CP4 (70 degrees sweep) 
OR ANY PICTURE TUBE. Rectangular or Round 10 ", 14 ", 16 ", 17 ", 19 ". 
Net $3.95, 3 for $11.00. 

WITH TUBES 
AND DIAGRAM $195 

This popular Sarkes -Tarzian television front 
end is dely- used today. The 13 channel 
rotary switch type with individually tuned 
coils. Price includes a sehematic diagram 
and 3 tubes. 6C4 ose, 6BH6 RF and 6AG5 
mixer. Regular factory cost is twice our 
price.Each tuner and its own tube sockets 
are w red. ready to hook up to a video and 
sound IF strip. May be used with either 

geenearrier or separate sound IF circuits. Built -in fine fre- 
quency control. Ship, weight 3 lbs. Sarkes- Tarzian Type 
TV tuner with tubes net..... .................$7.95 
Combination deal. Sarkes- Tarzian TV tuner and 205 -XX video oil kit, both for. .$14.95 
Sarkes-Tarzian Type 3 -Same as Type 2 only has input IF coil built -on. Tapped for 59.95 
IF channel. Net $16.95 
Sarkes -Tarzian Type 3 tuner and 205 -XX coil kit both for 

New 2 -Tube Sarkes Tuner $7.95 Less Tubes 

Sarkes -Tarzian new too -tube model, type 
TT -3A, 12- channel television timer. This 

the w two -tube model requiring a 6J6 is 
lus 6AK5 or 6AG5, or 6CB8, or 6AÚ6 RF 

tubes. personucto Input 
by 

broad 
band. Fine tuning control is over the chan- 

t selector shaft. Power requirements 120 
to 140 Volts D.C. at 17 Mills plus 6.3 Volt 

rifie saving Tt syou. Stock Noe TT -3A, Net 
price, $7.95: two for $15.00, less tubes. 
Specify shaft length desired - 2 lengths 
available- 71/2" as used on many late sets 
or 27/8 ". 

Video Coil Kit $7.95 
20 matched TV video and 
sound I.F. coils. Intended 
for use with the RCA cir- 
cuit. Tou get 6 peaking 
coils, 4 -25.75 me picture 
I.F.'s, 2 -21.25 mc sound 
I.F.'s, discriminator and 
converter coil and 5 fila- 
ment chokes. Stock No. 
205 -XX, weight 3 lbs. Net 
p r i e e, 57.95. 56.95 if 
purchased with a Sarkes - 

Tarzian Tb' tuner: all coils identified. 

McGEE HAS COMPLETE KITS FOR 
7 -TUBE FM -AM TUNER 

* AC SELF POWERED 
$2995 

* 3 GANG TUNING * A COMPLETE KIT 

McGee has ready for delivery, this self powered AC, 7 tube FM and AM superhet 
tuner kit. Build yourself a professional looking tuner that may be connected to any 
audio amplifier. Receives broadcast 550 to 1650 kc and FM 88 to 108 mc. A 3 gang 
tuning condenser is used on both FM and AM. This extra stage of TRF makes a 

smoother working tuner. 2 IF stages on F111 and one IF stage on AM (I.F. fre- 
quency 456 and 10.7 me). Lighted slide rule dial with metal escutcheon plate. Our 
own lab designed and wired an original tuner using these parts. Chassis is ready 
punched and painted. Everything furnished including tubes and diagrams. Shipping 
weight 12 lbs. Stock' No. RAL -8. net price $29.95. 

SELF POWERED AC 

Broadcast Tuner Kit. 3 -Gang 

Tuning. Complete Kit, ;12.95 
A self- Powered, 3 -gang superhet 
tuner kit with R.F. stage. When 
wired according to our diagram 
will make a top quality broad- 
cast tuner (550 to 1650 lm). 
for use with any amplifier. Don't class this with 
ordinary tuners; this has its own power transformer. 

conullete 
and tubes. H7 is F furnished with a 

2-7E5 il- 
later, 65E7 I.F. detector, and 7Y4 rectifier. Connect 
to any audio amplifier. Ideal for use with our S -2020, 
TM-113 

high.I Shipping weight, 7 lbs. 
Chassis size, t tuner 

kit Model BT -38X. Net price. $12.95. 

5 -TUBE BROADCAST 
SUPERHET RADIO 

KIT $12.95 
Model NS5X 5 tube AC- 
DC superheterodyne radio 
kit. Has loop antenna and 
2 gang condenser, with 
lighted slide rule dial and 
attractive Plastic cabinet. 
Receives broadcast, 550 to 1650 kc. Full 
size dynamic speaker, matched 456 I.F.'s, 
automatic volume control. This is a corn 
plete radio kit. Everything furnished, in- 
cluding diagram, photos and tubes: 14B6, 
14Q7. 14A7, 50B5 and rectifier. Shipping 
weight 7 lbs. Stock No. N5 -5X. Net price 
$12.95. 

TUBES 
Note: (B) U 
Sol, (NU) N 
OZ4 R 
1B3 KR 
IC6 KR 
1H5 
11.4 
1 LA4 
1 LAG 
1LC5 
1LC6 
11.135 
1LG5 
1 LH4 
1LN5 
1145 
105 
155 
1T4 
1T5 
1114 

1 V2 
1X2A 
2A5 
2A7 
3A4 
3LF4 
3Q4 
354 
5T4 
5U4G 
5W4 
5X4 
5Y3gt 
SY4 
5Z4 
GAGS 
GAG7 
6AH6 
6AK5 

S 
R 

S 
5 
S 
S 
S 

KR 

B 

R 

TS 

R 

R 

R 

R 

Guaranteed qualify tube for radio sets and TV. Tubes have been dif- 
ficult 

orf 
you need tubes wiland 

do ea best to S.P. 
ply your needs. u 

we w our 

^artoned, (C) Cartoned, (R) Ray heon, (KR) Ken -Rad, (S) Sylvania, (TS) Tung- 
VI. Union, (JI .Jewel, et$1.00 785 R 

J B 1.00 
7A6 R 
764 S 
7B6 S 
7C4 R 
7E6 P 
7E7 
7F7 5 
7H7 NU 
7L7 KR 
7N7 J 

7V7 S 
7Y4 S 
7Z4 S 
1OY 
12Aß9. R 
12AL5 
12BA7 
12806 
12J5gi S 
12J7 NV 
12Kß KR 
12Q7 
125A7 
125X7 KR 
125K7 
125L7 R 
12507 
1251117 KR 
1484 R 

$0.69 6AL5 
1.32 6AQ5 
1.60 6AT6 
.90 6AU6 

1.00 688g 
1.32 68A7 
1.32 6866. 
1.32 61306 
1.32 
1.32 
1.32 
1.32 
1.32 
1.00 
1.32 
1.00 
1.00 
1.32 
1.00 
.75 

1.32 
1.10 
1.32 
1.00 
1.32 
1.10 
1.00 
2.40 

.83 

.83 
.90 
.63 
.75 

1.32 
1.32 
1.60 
1.95 
1.95 

6C5 
6C6 
6F5 
6F7 
6K5gy 
6K6gt 
6K7 
6K89 
6L7g 
6Q7gt 
654 
658 
GSA7 
6507 
65F5 
65F7 
6507 
65H7 
65J7 
65K7 
6507 
6557 
6577 
65V7 
6T8 
6VG 
6W4 
6X4 
6Y7g 

R C 

R C 
R C 
R C 
R C 
H R 
R C 
R C 
W C 

B C 
R C 
J B 

TS C 
75 B 

R C 
KR B 

R C 
R C 

R B 
KR C 
KR C 

KR B 
KR B 

R C 

1.00 
1.60 
1.20 
2.4o 
1.60 

.83 
1.30 
.83 

1.60 
1.20 
.83 

1.00 
1.60 
1.60 
.90 

1.00 
1.32 
1.00 
1.45 

.83 
1.00 
1.00 
1.10 
.90 
.90 
.75 

1.00 
1.32 
1.45 I4AF7 J 
1.60 1408 S 
1.00 14C5 KR 
.90 14E6 C 
.75 14E7 R 

1.60 14H7 R 

B 
C 

B 

B 

C 

C 

C 

$1.10 
.90 
.90 
.90 

1.60 
1.10 
1.32 
1.10 
1.00 
1.32 
1.10 
1.32 

.90 

.90 
1.95 
1.10 
1.00 
1.20 
1.00 
.75 

1.10 
1.32 
.90 

1.00 
1.10 
.90 

1.20 
.89 

1.10 
1.32 
1.20 
1.10 
1.32 
1.10 
1.32 
1.20 

14N7 R C $1.32 
14R7 C C 1.32 
14W7 KR C 1.32 
14Y4 KR C 1.20 
14X7 KR C 1.32 
191366 R C 3.00 
25L6 1.60 
25W4gt R C 1.00 
25Z6ft KR B .83 
26 KR C 1.00 
27 S C .90 
35/51 GE C 

1 
1.10 

35135 1.00 
35C5 1.00 
35Y4 .90 
35Z5 R B .75 
39/44 R C 1.32 
41 R C 1.00 
42 KR C 1.00 
43 R C 1.00 
47 C 1.45 
50A5 5 C 1.10 
SOCS 1.00 
SOLO .90 
50Y6 
56 RIW C .90 
57 MW C 1.00 

.00 58 C 
76 

GE 1 
Z C .83 

77 R C 1.00 
78 R C 1.00 
85 C 1.10 
89 GE C 1.10 
117L7 KR B 1.95 
117N7 R C 1.95 
117Z6 CR B 1.20 
9003 JAN C 1.00 

SCHOOLS AND CUSTOM BUILDERS 
MODEL ME6 -2 $14.95 

NEW MODEL 6 -TUBE, 2 -BAND RADIO KIT 

A FULL 2 -GANG SUPERHET KIT 

RECEIVES 550 -1600 KC PLUS 6 -18 M.C. 

McGee's new 1951, 6 tube; AC -DC 2 band radio kit. Receives broadcast, 550 to 

1600 kc and short wave, 6 to 18 mc. A straight forward superhet circuit with 2 gang 

tuning condenser, 456 kc I.F. transformers, etc, 5" speaker illuminated slide rule 

dial. Everything furnished, including tubes, diagram and a photo showing view of 

underside of completely wired chassis. The chassis pan and dial parts are factory 

production. With this kit, you can build a commercial looking and factory quality 

2 band radio, housed in a streamlined plastic cabinet. Size: 13 x 6% x 6144 ". Stock 

No. ME6 -2, shipping weight 10 lbs. Net $14.95. 

8 -TUBE 22 WATT 
Wide Range Amp. 

Model 7x5 Kit Only $37.95 
A complete kit, including tubes (3 -7E5, 
2-7F7, Fpotos. 3Ali triadeti diagram 

circuit makes 
for minimum harmonie distortion. In- 
puts for radio tuner any kind of phono 
pickup (crystal or G.E. variable relue- T 11 

tance) and either crystal or dynamic 
mike. Output transformer matches 8 . u'¡ 
ohm voice coil. Twin electronic tone 
controls, bass and treble with range selector switch for either juke 
box quality with heavy bass response or brilliant symphonie range. 
The best quality amplifier kit we know how to make. Has a very 
wide range output and heavy power transformer. Response 18 to 
20,000 CPS. 8 tube all triode amplifier kit, complete with tubes. 
Weight 25 lbs. Net $37.95. 

Build Your Own $795 Phono -Mike 
Broadcaster 

Kit Model DE -6R. With 
this simple kit, you can 
build a 3 -tube phono 
oscillator that also has 
a mike input. Will 
broadcast over any ra- 
dio, within your home, (about 75 feet) from 
800 to 1500 Ire. Inputs for crystal mike or 
crystal phono pickup. Fader control fades 
from mike to record. Ideal for a home P.A. 
system, baby listener and home entertain - 

t. A complete kit of parts including 
tubes. Kit Model DE -6R. Net price, $7.95 
DE -6RWT, wired and tested. Net price, 
$9.95. Crystal 

microphone unit, only 1" 
in diameter and 1/4" thick. Specify hidden in 

when ordering. Stock No. T -001. Net, 
$3.95 extra. 

T.Y. TUNERS $2.95 
General Instrument 12 Channel TV 
Tuners, less the 3 6J6 tubes. Good 
condition, but have been removed 
from sets. Stock No. GI -13PX. 
Net Price, $2.95 ea. 
GI -13P. same as above only new, 
less tubes. Net price, $7.95 ea. 
Sarkes -Tarzian 3 tube TV tuners, 
less 6BH6. 6C4, and 6AG5 tubes. 
Net price. $3.95 ea. (Good con- 
dition, but have been in sets.) 

WRITE FOR 

McGEE'S NEW FLYER 

10 -TUBE RADIO KIT $29.95 
3 -GANG TUNING 

MIKE INPUT 

12 WATT 
HI -FI AUDIO 

BASE -TREBLE 
BOOST 

A NEW 1951 ALL -PURPOSE RADIO KIT 

10 -Tube Broadcast (550 to 1700 kc) Radio Kit for cus- 
tom builders. Features 3 -gang superhet circuit with 
A.V.C., high gain IF circuit, 8" slide rule dial. 
Chassis size 121/a" long. 10" front to back, 61 /e" 
high. Audio inputs for a crystal or dynamic mike, 

and record changer or player. Tone compensation for 
standard crystal pick -up or General Electric variable 
reluctance. Push -pull 6V6 output tubes, shielded 
high fidelity output transformer matches 8 ohm PM 

speaker, husky power transformer, 2 tone controls for 
separate base and treble boost. A complete kit, 

sa- 
eluding tubes (3 -7E5, 65117, 6SF7, 

plus rectifier), diagram and instructions. Shipping 
weight 18 lbs. Stock No. BK -R10, Net price $29.95. 
10" PM speaker, $6.95 extra. Crystal mike and desk 
stand, $4.95 extra. VII-406 3 -speed automatic rec 

ord changer, $22.95 extra. 

McGEE RADIO COMPANY 
Prices F.O.B. K.C. Send 25 / Deposit with TELEPHONE VICTOR 9045. WRITE FOR FLYER 

order, Balance sent e.O.D. with Parcel 
1422 GRAND AVE., KANSAS CITY. MISSOURI 

Poet orders. Inelutle Postage 

July, 1951 
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Tubes leduced Terrifically 
! ! Prices Smashed ! ! 

TRT tubes undergo rigid tests before leaving the TRT plant. This guarantee of testing 
is but one assurance of quality. Rugged construction, dependable performance and 
economical service make TRT tubes more desirable. Compare performance and 
quality with any standard tube. 

V Check This List For Fully Guaranteed Tubes 
Type Price Type Price Type Price Type Price Type Price 
OZ4 .63 5AX4 .47 6BL7 1.10 6T8 1.10 125A7GT .68 1AB5 1.22 5AZ4 .54 61316 .76 6U5 .76 . 125G7 .76 1A6 1.22 5Y3GT .39 6BN7 1.22 6V6GT .76 12SK7GT .68 1A7GT .84 5Y4G .57 6BQ6GT 1.22 6W4GT .68 12SL7GT .91 1B3GT 1.01 5Ú4G .57 6BY5 1.01 6W6GT .76 12SN7GT .84 1B5 1.22 - 5X4 .68 6C4 .63 6X4 .57 12SQ7 .57 1B7GT 1.22 5Z3 .63 6CB6 .76 6X5 1.01 12SR7 .76 1C5GT .84 6AC7 1.10 6CD6G 2.28 6X5GT . .57 198G6G 2.28 1HSGT .63 6AB4 .76 6E5 .84 6Y6G .91 19T8 1.10 1L4 .76 6AG5 .91 6F5GT .63 7C5 .68 25BQ6GT 1.22 1L6 1.01 6AK5 1.48 6F6G .63 7E6 .84 25AV5 1.01 1LA6 1.01 6AL5 .68 6H6GT .68 7F7 .84 25L6GT .63 1LC5 1.01 6AQ5 .76 615 G .57 7J7 1.01 35A5 .68 1LC6 1.01 6AQ6 .68 6J7G .84 7Q7 .68 35B5 .63 ILH4 1.01 6AT6 .57 6180 1.22 7X6 .84 35C5 .63 1LN5 1.01 6AU6 .76 6K6GT .57 7Y4 .68 35L6GT .63 1R5 .76 . 6AV6 .57 6L6G 1.10 7Z4 .68 35W4 .47 155 .68 6AX5GT .63 6L6GA 1.10 12A8GT .84 35Y4 .68 114 .76 684G 1.22 654 .68 12AT6 .57 35Z5GT .47 175 .91 6BA6 .68 658 1.01 12AT7 1.10 42 .76 1114 .76 6BA7 .91 65A7GT .68 12AU6- .76 45 .76 lus .68 6BC5 .76 6SD7GT 1.10 12AU7 .91 50B5 .76 1X2 1.01 6BD5GT 1.22 65J7GT .63 12AV7 1.10 5005 .76 2A3 1.22 68E6 .68 65K7GT .68 12AX7 .91 5OL6GT .63 3E4 1.82 6BF5 .84 6SL7GT .91 12BA6 .68 50X6 .84 3Q4 .84 6BF6 .63 6SN7GT .84 128A7 .91 7OL7GT 1.48 354 .76 6BG6G 1.82 6SQ7GT .57 128E6 .68 80 .54 3V4 .76 68H6 .76 65R7 .68 1258 1.08 117Z3 .57 

807 1.98 

Save 5% Discount on Orders of 100 or More 
PICTURE TUBES 

I< 

T 

Type 

17BP4 
16TP4 

Price 

2 3.9 5 
23.50 

Type Price 

16RP4 22.95 
14BP4 17.50 

TERMS: A 25% deposit must accompany all orders -balance C. O. D. All 
shipments F. O. B. Newark warehouse. All tubes guaranteed for 90 
days. Orders under $5.00 -$1.00 Handling Charge. Subject to prior 
sale. 

TELEVISION and RADIO TUBE CO. 
4i2 HALSEY STREET NEWARK 2, NEW JERSEY 
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AGNAFILTER'S Top Sales Prove 
CUSTOMERS DEMAND MAGNAFILTER BIGGER PROFITS FOR YOU! 

MAGNAFILTER'S a HIT with TV set owners because 
it provides easy -on- the -eyes, non -glare, distortion - 
free enlargement. The image is filtered, enlarged 
and has a third dimensional effect. MAGNAFILTER 
combines brilliance with balance... complete 
full vision. 

Made of finest quality materials...selected and fab- 
ricated to give ideal contrast in light values and 
the greatest magnification without distortion. 
A SURE SELLER -MAGNAFILTERI 

Write Today For Literature and Prices 

MAGNAFILTER CORPORATION, 11056 Cumpston St., North Hollywood, Calif. 

BOOKS 
CCA ROMANCE IN RESEARCH" 
(The Life of Charles F. Burgess) by 
Alexander McQueen. Published by The 
Instruments Publishing Corn p a n y, 
Pittsburgh. 421 pages. Price $6.00. 

While the name "Burgess" is - vir- 
tually synonymous with the word "bat - 
tery," relatively ` few persons know 
anything about Charles F. Burgess - 
the man behind the enterprise. 

- His life was a many- faceted one, em- 
bracing careers in teaching, research, 
and industry. In many respects his life 
paralleled those of other industrial 
giants of his era in that his beginnings 
were exceedingly modest, he worked 
from boyhood, worked his way through 
the University of Wisconsin, and later 
was a member of the faculty of his 
alma mater for many years. - 

Dr. Burgess established his laborato- 
ries in 1910 and later founded the Bur- 
gess Battery Company to manufacture 
the dry battery to which he was devot- 
ing much of his time and energy. 

This biography is a painstaking and 
detailed . chronology of "C.F.'s" life 
from boyhood to his death in 1945. This 
volume, written about a contemporary 
of Dr. Lee de Forest, adds another 
chapter to the history of radio as told 
through the lives of its pioneers. 

* * * 
"CTELEVISION PROGRAMMING 
AND PRODUCTION" by Richard 
Hubbell. Published by Rinehart c& 

Company, Inc., New York. 234 pages. 
Second Edition. 

This second edition of Mr. Hubbell's 
book is an even more valuable contri- 
bution to the art of television than the 
original edition which appeared in 
1945. Since the appearance of the first 
edition many new and specialized tech- 
niques have been developed by those 
responsible for the material which ap- 
pears on the video screen, and Mr. 
Hubbell's book provides the tools for 
successful programming. 

The book is divided into seven parts, 
dealing with the nature of television, 
the camera, video technique and theo- 
ry, the audio, TV programming in 
Europe, and going on the air, in addi- 
tion to an over -all picture of television 
as an educational and entertainment 
medium. - 

The text material, which reads like 
a novel, is lavishly illustrated by pho- 
tographs of actual telecasts which 
show behind - the - scenes production 
problems as well as the picture that is 
transmitted over the air. 

This handbook richly deserves the 
reputation it has gained as the "bible" 
of television programming and produc- 
tion. 

* * * 

"VACUUM-TUBE VOLTMETERS" 
by John F. Rider. Published by John 
F. Rider Publisher, Inc., New York. 413 
pages. Price $4.50. Second edition. 

This volume which deals exclusively 

RADIO & TELEVISION -NEWS 
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with a single piece of test equipment 
is, we believe, unique in the radio field. 
The widespread use of the v.t.v.m. in 
servicing not only makes this book 
practical but necessary. 

In this second edition of a book origi- 
nally published in 1941, the author and 
his revisor, Alfred W. Barber, have 
presented complete circuit details on 
virtually all commercial v.t.v.m.'s cur- 
rently available, presented a detailed 
analysis of the circuits, covered the 
design of such instruments, and pro- 
vided full information on how such 
test instruments are to be used and 
maintained. 

One section, of particular value to 
technicians, covers the step -by -step 
procedures to be followed in using the 
v.t.v.m. for the basic measurement of 
inductance, resistance, capacitance, 
r.f., a.f., and d.c. voltages and currents. 

Details are given on all types of 
v.t.v.m.'s including diode, triode, rec- 
tifier- amplifier, tuned, amplifier- recti- 
fier, and slide back. 

An extensive bibliography covering 
over 200 references completes this 
text. The book is suitable for home- 
study, as a text book in technical 
schools, or as a reference work for en- 
gineering libraries. 

* * * 

"TRANSFORMIERS - THEIR 
PRINCIPLES AND DESIGN FOR 
LIGHT ELECTRICAL ENGI- 
NEERS-- by F. C. Connelly. Published 
by Sir Isaac Pitman & Sons, Ltd., Lon- 
don. 483 pages. Price 35/ -. 

This is a thoroughly practical hand- 
book for the engineer whose job en- 
tails the designing of transformers for 
radio communications, r.f. heating, 
electronics, portable machine tools, 
electromedical equipment, illumina- 
tion, and measuring equipment. 

While the author has assumed that 
those using this text will be familiar 
with the basic principles of electricity 
and magnetism, and have a working 
knowledge of calculus and the "j" op- 
erator, the material as presented is 
fundamental and those with no pre- 
vious experience, in designing trans- 
formers should find this book useful 
and instructive. 

There are twenty -four chapters 
dealing with the fundamental princi- 
ples; the magnetic properties of iron 
and steel; theory; losses, efficiency, 
and regulation; constructional details; 
temperature rise; designing small 
power transformers; magnetic leak- 
age; tappings and tap changing; core 
excitation; transients; three -phase 
transformers; transformers supplying 
rectifiers; high voltage transformers; 
autotransformers; variable -ratio 
units; transformers depending on mag- 
netic saturation; vibrator transform- 
ers; instrument units; audio frequency 
types; output transformers; inter -tube 
transformers; transformers for tele- 
vision receivers; and design data. 

Design engineers will certainly want 
to investigate this new work as much 
of the information contained in this 
volume is applicable to their everyday 
tasks.' 30 - 

3111y, 1951 

Teletower always has ... does ... and 
always will ... place "high priority" upon 

development engineering. It was constant 
design study that pushed Teletower to top 
position in sales. Continuing design study 
will keep it "the tower in your future ". 

Penn's newest development is a "revolu- 
tion"-a new self- supporting tower that 
carries two hundred and fifty pounds of 
head -load without using a single strand of 
guy wire! You'll be hearing plenty more 

about this one soon ... from Penn ... from 

dealers ... from set owners. 

Watch this publication for our advertising 
... and watch your mail for timely messages 

from Teletower. 

STAY TUNED IN .. . 

WITH TELETOWERS! 

A FEW DEVELOPMENT ENClNEERING 

ACHIEVEMENTS OF JUST ONE YEAR ! 

Pole Base Mount. 
Durable aluminum 
base with adjust- 
able socket to 
accommodate 1" 

O.D. tubing to 2" 

pipe. Competi- 
tively priced. 

Universal 
Motor 
Mount. 
Easy to 
adapt to all 
antenna 
rotors. 

Built -In 
Base per- 
mits raising 
tower on 
slope after 
base is fas- 
tened to roof. 

A"' eletotueJil 
ILE 

M 

A 4 
/II 

aeJi 

OTC 
PENN BOILER & BURNER MFG. CORP., LANCASTER, PA. 
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TO SAVE MONEY 

$296?I 
950 

Olson's Price, each $29.62 With GE triple -play variable reluctance car- tridge and dual needles. Reg. List Price $3280 Olson's 
s. 

PricModel EachO 
GE. 

PHILCO 1951 AUTO RADIO- 

V -M 3 -SPEED RECORD PLAYER 
100% automatic in op erat ion. Plays 331/2, 45 and 78 R.P.M. rec- ords. Load capacity is twelve 10" or ten 12" (331/3 or 78 R.P.M.); twelve 7" (33or 45 R.P.M.) 10" and 12" records f the same 

Jam tone arm proof- tone held rat any ti e with- out damage to mechanism. Shuts off after last record. Size 141 /2"x121 /4 "x 53/4" above and 21 /g" below plate. 115 volts AC, 60 cycles, Includes turn-over cartridge and dual needles. Reg. List Price $46.50. Model 950. 

ORDER FROM OLSON RADIO 
PHONO 

CARTRIDGES 
A truly universal type- A perfect re- placement for for 

Delivers L3 Ovolts 2output. Brand new, fresh stock. Order plenty during this sale. 
XC -30, Single, ea. $1.79 
Lots of 10, 

$1.59 
HIGH OUTPUT CARTRIDGE 

Similar to above but will deliver 9 Volts, Can he used on all speed discs. 33l /, 45, and 78 RPM. 
XC -47, Single, ea. $2.19 
Lots of 10, 

$1.99 ea, 

20 MFD. 150 V 
STOCK No. C -628 

25c 
8 MFD. 450 V 

STOCK NO, C631 

33c 
THE ONLY UNIVERSAL ONE -PIECE 

AUTO RADIO FOR ALL CARS 
A brand new Philco 6 -tube super -het auto set with 30 -% more undistorted sound output for rich, clear -voiced volume and greater range. New 3 -gang permeability tuner. Built -in interference filtering. 
New streamlined design, with slide -rule dial encased in gleaming chrome finish to harmonize with modern cars. Rugged, compact steel case finished in dark blue hammer - type lacquer, has sloping front -neat, attractive, space - saving -out of passengers' way. Installed 

in a few minutes beneath the instrument panel of the car. Controls are easy to reach and tune . . . yet set is out of the way and virtually out of sight like a built - in part of the car. Complete with tubes, mounting bracket, generator condenser and distributor suppressor. Size: 53/4 "x 
53/4 "x71 /4 " Shpg. wt. 20 lbs. 

Model CR -501 

FITS 
ANY 
CAR 
OLD OR NEW OLSON'S GREAT VALUE! 

Variable Reluctance Car - RRX -040 triage with Removable 
)CC-45 Stylas 

v ;349 hiPhonoi Cartridge with 
EACH 

rom va bR 
M 

3 
d ism 

Stylus 
Stylus pressure 3/4 0u. 

Woofer- 
Tweeter 
design, 

Response 
40 to 
17,500 

CPS 

12" CO -AXIAL 
SPEAKER 

8 95 

S -160 
Months lo 

nf 

re- 
search nt 

o the de- sign of these high effi- 
ciency speak- ers. The 12" woofer s e c- tion driven 
by heavy 
Alnico 5 6.8 ORDER s oz. magnet 

] N' jJ and this part NOW. delivers the 
The 3" tweeter `s which is built into the cen- ter of the speaker is driven by a 2.15 oz. Alnico 5 magnet and delivers the treble notes. The high pass filter is built into the speaker and the entire combination gives you tone you never dreamed possible. There are only two wires to connect to any radio or amplifier and the speaker is ready to play for you. Voice coil impedance is 8 ohms. This high quality speaker should not be confused with inferior makeshift units. Ol- son sells these speakers on an ironclad money -back guarantee if you are not 100% satisfied. Order today. Shpg. tvt. 8 lbs. 

TUBULAR ELECTROLYTICS 
All standard types. Most popular sizes. Aluminum tube with cardboard insulating sleeve. Olson was Johnny -on- the -Spot and he got a bargain -you can cash in. Every condenser unconditionally guaran- tied a full year, 

STCMK NO15C 
06V 

9 

27c 
20 MFD. 450 V 

STOCK NO. C -632 

40c 

50 -30 MFD. 150 V 
STOCK NO. C -630 

49c 
40 MFD. 450 V 

STOCK NO. C -633 

45c 
4 PRONG VIBRATOR. Popular 4 prong Vibrators as used in 90% of auto sets. We promised t to mention the manufacturer's name. Save more than 70 %. Guaranteed. Replaces Motorola, Chrysler and any standard 4 prong non -syn. vibrator. Replaces Mallory 294, 859, 901M' Radiart 5300, 5301. Can size 11 /a "x27 /g "- Reg. List Price $4.90. 
Single, Each 

AUTO RADIO 
RUSTPROOF BRASS 

TUBING! 
INSTANTLY 
ADJUSTED! 

DURABLE 
SIDE COWL MOUNT 
3 e tin:extendsto 66 ", Includes low loss lead -in cable. 

AU1 

Exact Replacement GE Needles 
USED IN 
ALL GE 
VARIA- 

BLE RE- 
LUC- 

TANCE 
CAR- 

TRIDGES 

N-34 

N-32 
N-33 

No serv- 
ice shop. 
large or small. should 
be with- 

out a stock of these 
popular replacement 
needles. The three types 
listed below will take 
care of all General Elec- 
tric Variable Reluctance 
Phono Cartridges. Equipped 

with GEN - 
U 11.1 E Sap- phire tips. 100% guaranteed. Beautifully Packaged. Order some of each -be ready for this profitable needle replacement business. For 

Stock Cartridge Your No. GE Type No. Tip Cost 
N -32 RPJ -001 RPX -040 3 MIL $2,06 
N -33 RPJ -005 RPX -040 1 MIL 2.06 
N -34 RIM-010 RPX -050 DUAL 3.50 

OLSON'S BIG Shpg. BARGAIN Stock wt. 
No. Size Watts lbs. Each 5.4 4" 3 2 51.69 

S -5 5" 3 2 1.79 
5 -85 5" 5 21/3 2.19 
S-7 6" 5 21/a 2.29 
S -102. 6" 61/2 3 2.69 
5 -114 609" 9 4 3.39 
5 -96 7" 6 3 3.39 5 -86 8" 7 4 3.49 S-111 

12" 
10 
3 

5 
6.95 

of Alnico 
Genuine 

PM PM 
Because shortage of 

Alnico 5 Speakers powerful magnets) these speakers will not be available after our stock is gone. Protect yourself -Order now -Order enough. These speakers are made by a nationally famous manufacturer and are guaranteed to give 100% satisfaction. Frequency response is excellent. All speakers have 3.2 ohm voice coils except 12" which are 6 -8 ohm. 

BUY ALL YOUR RE- 
CORDING NEEDS 

FROM OLSON 

TAPE 
Fine magnetic recording tape. Frequency response, 
50 to 8,600 cycles at 
£tenor per second. Uni - 
xideY Available 

In praper 
b a se an d plastic base which is stronger. . Order your recording tape from Olson. Get the best for less. 

PAPER BASE 
Olson's Stock Prise, 

No. Size 
X -203 1/4 "x 600 ft.$1.35 
X -205 1/4 "x1200 ft. 2.10 

PLASTIC BASE 
X-204 1/4 "x 600 ft.$2.10 
X -206 1/4 "x1200 ft 3.30 

OLSON HAS ONLY THE BEST IN TV 
SPRAGUE TV 

FILTERS 
20 -10.1 0 -10 
MFD -450 V 
This is it. A four - section 

volt electrolytic Pcon- denser that will op- rate up to tempera. 
Widely 

s 
dS in TV sets, amplifiers 

in 
a n d radios. W i I 1 with- stand high ripple and voltage surges. Size 

1 
C -6x17 nn. 

C 
While 

they last. a. ..9A 

DEFLECTION YOKE Deflection Yoke for use with 10BP4, 12LP4, 16AP4 and all similar kine- scopes, same RCA 205D1 WT. 2tt. T -84, Ea. $2.79. Lots of 3, ea. $2.29 
Deflection Yoke for use with kine- scopes requiring 70 degree magnetic deflection such as Rectangular 14BP4, 14CP4, 16RP4. 16TP4, 16KP4 and round 16GP4. WT. 2E. T -93, Ea. $3.49. Lots of 3, ea. $2.99 

Hi- Voltage Flyback output 

229 
transformer for I0" & 12" kinescopes. Provides 9KV. Same as RCA 211T1. WT. 4E. 

Lots of T -82. Olson'- Price, 
3 each only . $2.99 

ALLIANCE TENNA- ROTORS 
T h e Alliance Tenna -Rotor 
makes it possible for you to "beam" or turn your an tenna in the direction best 

suited to pick up any TV station within r a n g e. 
- When o turned the sig- 
" al delivered by the an- tenna to the TV et is in- creased by giving you bet- 

ter, clearer picture. The ro- tator unit is fully enclosed 
factory 

moisture-proof housing, 
Bearings are stainless steel, Works in any weather- Guaranteed for a full year. Approved by Underwriters' Laboratories, Can be used on all masts up to 13/4" diameter, Takes up to a 20 lb- antenna, For heavier antennas also order the Thrust Bearing Bracket shown below. Operates on 115 V. 60 cy AC 30 watts. Rotates clockwise or counter -clockwise full 360° at 1 RPM. Available 3 models. AU -15. MODEL ATR. Tense -Rotor with control box which shows end of 360° rotation by means of an indicator lamp on control box. $20.53 
AU-12. 

f show ODEL DIR. Teiiea -Rotor with control box which em- ploys ,t an indicator dial showing direction antenna is beamed, a 26.43 AU -21. MODEL HIR. Tessa -Rotor with automatic control box. You qt the pointer for direction desired and antenna turns to that di- rection and stops automatically. $ZU Each $2 O 
4 CONDUCTOR CABLE THRUST BEARING BRACKET 

For use with a n y above Alliance For use with all Alliance Tenna- Tenna- Rotors heretremely heavy Rotors. @,t 
Y 

OD o antenna s t lbs sed. Supports up W -62, 100 ft. Coil. ea... $D 200 lbs. AU -13, each . - - .52.91 
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$199 ffl 

ANTENNAS 
TRIPLE CHROME 

PLATED 
HIGHEST QUALITY 

INSULATORS! 
TOP COWL MOUNT 

too 

section; 
" Includes 

low loss lead -in ca- ble. 
AU -8 $2" 

NEW CRYSTAL 
MIKE 

Nationally fa- 
mous make. 

Smart New De- 
sign, easy to 

Olson'- hold. Used i 

Special many tape, wire marl d. 
Can deroon Can 

A. used P. A. 
systems, ampli- 

M-71fiers, etc. 
STEEL RE- 
CORDING 

WIRE all l l standard wire re- corders. 
Frequency 
response is cellent. Stain 

ire. steel . 

X165 
$1.98 Sr, spool..... 
$2.98 1 hr. spool L 

$ 29 

soo, 

GENERATOR 
CONDENSERS 

For all auto sets. Single, each..29e 
C -220, Lots f 

(/ of 10. each,25 

PANEL LAMPS 
Westinghouse, GE, and Tung -Sol bayonet panel 
lamps, 100 of a type to the box, 
Stock Type Price 
No. No. per 100 

X -161 47 $5.59 X -174 44 
PL -25 51 54.29 

OLSON'S 
NEW AKRAD KIT 

-WITH 
4- DRAWER 

STEEL 
CABINET 

FREE 
95 -1 FAIRCHILD 

GRINDER 
TLch -3 
ea $ 998 

Every ervice ohm, n reds one of these handy tools made by Fairchild. famous manufacturer of pre- cision electric grinders. Regular nationally ad- vertised price $19.75. The set consists of 
1 -115 volt high speed, air cooled grinder, 6 as- sorted grinding wheels, 1 circular saw blade, 1 hardened steel reamer, 1 buffing brush, 1 abrasion stone and a natural finish wood c 

- 
e size 10 "x5 "x 3" to house use the grinder. Shipped original fac- tory led tons. 

TV ANTENNAS 

Here is a real bargain 
for TV installation en 
Genuine Conical TV An- 

tennas scientifically designed to give optimum reception. Highest 
is used. Complete with 

aluminum tubing 
om a members, reflector elements, cross arm and cross arm brackets. Less mast and 300 ohm twin -lead line. Take any size masts 

l 

to 1 
cartons of 6 Antennas to box. 

Packed in factory sealed 

SOLD ONLY IN BOXES OF 6 ANTENNAS 
AU 

t 
-62. In 5383 

eachs 
of 6, 

h 

Carton $2298 vvt. 25 lbs.. f 

POPULAR TV COMPONENTS 
These TV parts are made by famous me an fac- turers. A lucky purchase makes possible these barga Alnico 5 magnet material which is practically impos 
ponents at far less than wholesale. 

Reg. List 
P $18.38. 

AS -36 
We have a limited quantity of Ol- son Akrad `Super Sealed" by -pass condensers available 4 drawer steel cabinets, size 6n1/4x535x81 /g, 
Drawers have compartments- Con- densers are designed to give long dependable s e r v i c e ven in the 
tropics. Kit Contains 42 Condensers. 
You get the 4 drawer steel cabinet and the following 42 Olson Akrad "Super Sealed" by -pass condensers. 

Qáy' coöi 
V60öó 

2 .002 600 
2 .005 600 
5 .01 600 
5 .02 600 

Qty. Cap. Volts 
10 .05 600 
10 .1 600 

2 .005 1600 
2 .008 1600 
2 .01 1600 

TV INSTALLATION MEN 
If you install TV Antennas, Olson on wa o wants you take ad- vantage of this terrific Anten- na Value. High gain Stacked Conical Area with high fre- quency stubs. Ideal for 
Sturdily constructed, elements are aluminum. Easily assess bled. 
This Is a Terrific Value! Each Antenna consisM of two conical bays plus a pair of matching Q bars. Less mast. Packed - 3 Antennas to a carton. This gives you six bays and 3 pairs of Q bars. 

Sold Only In Boxes of 3 Antennas 
¡t of 3, 66 8 

Carton ..... $25.98 each ch Weight 25 lbs. al's k enshare oew s e- bet obtain, Get your f these scarce ons 

EM -PM FOCUS COIL 
T -90 Special. While $298 they last, each.... V 

Latest style Combination EM -PM type requiring less power than the straight EM coils. Uses a Very heavy Alnico 5 magnet thereby maintaining a more constant focus. This focus coil is used in cores of 
TV sets including General Electric, Stromberg- Carlsen. Air King and many more. Can be used on all 16 " -70° and 19 " -66° Kinescopes. Here's a e I value. Buy now and save. Because of the shortage of Cobalt these will not be available after our pres- ent stock is gone. 

ION TRAP 
T -91 Special. While 
they last, each.... 

Well made ion trap with two powerful Alnico 5 magnets. Exceptionally well made. Bronze spring keeps trap firmly against kinescope neck. Because of e shortage of Cobalt these will not be available after our present stock is gone. Ca O 
OLSON RADIO WAREHOUSE 

FOCALIZERS 
T -89 Special. While $198 they last, each.... V 

Genuine focalizers, also known as focus magnets. Provides sharp focus relatively independent of regu- 
lation in the low voltage power supply. No connec- 
tions necessary. Widely used in many 1950'models. 
Utilizes heavy duty Alnico 5 magnet. 

ALL AMERICAN TUBE KIT 
5 most popular tubes, 1 each of the following:. 
125A7- 125K7- 125Q7- 35Z5 -50L6. Made by Ray- 
theon, Ken -Rad, Sylvania, etc. 100% guaranteed. 
AS42 Kit of 5 tubes $3.99 
300-Ohm Lead -in #333 High grade, low loss. 
Sa 5 For all TV n talla- 

tions, Ship. t, 3 lbs. 
Ea., Lot's W-68, 100 ft. coil. 

of 10 Each . $4.00 

73 E. Mill St., Akron 8, Ohio 
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HOW MANY OF THESE BARGAINS DO YOU NEED? 
3 -SPEED RECORD PLAYER 

*AT LESS THAN THE COST 
OF THE PARTS 

$1997 
YOUR 

FROM OL 
SPECIAL 

SON' 

PRS ICE 

T\ 

Model RA -56 
While they last Olson offers these high 
quality 3 -speed record players at less 
than the cost of building one. The play- 
ers were made for a nationally famous 
store and Olson was able to get one thou - 

sand to move at this fantastically loss 
price. 

AMAZING RECORD PLAYER DEAL 
"AT LESS THAN THE 

COST OF THE PARTS 

And best o all -this is not a kit. The photograph conies 
to you completely assembled and factory tested. No 

troublesom wiring. No mistakes. Just 
get 

plug in- trot the 
the RCA non- breakable re you n 

outfit and you have dependable entertainment. The am- 

plifier employs 2 tubes, a 501.6 and a 35Z5. Motor s 

Alliance, the finest. The crystal tone arm is made by 
Astatic, Shure and Electro- Voice. In addition you get a 

complete set of RCA Victor non- breakable Children's 
Records which include such favorites as `Happy the 
Humburg. ' 'The 500 Hats of Batholomew Cubbms." 

Rapunzel " Aladdin and His Lamp," etc. Discs are 
enclosed ht beautifully colored albums giving each story 
so that the child can follow the recording. 

The cabinet is decorated with gay circus figures and 
the volume an be 

Operates on 
regulated e l5 vots AC. Shpg. 

wt. 

15 lbs. 
Don't delay, order several now. The price is low 

the enough so it 
M 

for 
ORE WHEN THESE ARE G 

contained. 
ONE 

$1 
97 
RA-60 

Your 
Special 
Price 

At 
Olson's 

Here is a once -a -year special. In 
this deal you get a nationally fa- 
mous 78 RPM Record Player and 
$10.00 worth of genuine RCA Vic- 

tor non -breakable children's rec- 
ords. You couldn't buy the part, 
alone at this price. 

*Look what the parts would cost 
if bought separately even at our 
SPECIAL SALE PRICE. 
78 RPM Motor $ 3.79 
Phono arm and cartridge 2.99 
Amplifier 3.98 
Set of tubes for amplifier 

1.69 
.69 
.29 

4.99 

PDI Speaker 
Output Transformer 
AC Cord 
Decorated Case 
Set of RCA Victor Non - 

Breakable Records 10.00 
$. ",0.31 

Remember, this 
is not a kit, but a com- 

pletely assembled 3 -speed record player 
with built -in 2 -tube amplifier a n d 

speaker, housed in a beautiful caris- 
ïng case. flays all 33í/a, 45 and 78 

RPM records up to 12" diameter. Mo- 
tors are made by Alliance and the 
finely balanced low pressure tone arms 
are supplied by Asiatic, Share and 
Electro- Voice. Every phonograph is 
100% guaranteed. Original factory- sealed carton. Operates on 115 volts AC 

Shpg. wt. 15 lbs. Don't delay, order several now. The price is low enough so 

it pays to order even for the parts contained. 
NO MORE HEN THESE ARE GONE 

*Look what the parts would cost 
if Nought separately even at our 
SPECIAL SALE PRICE 
3 Speed Motor $ 5.99 
3 Speed Phono Arm 4.95 
Osmium Tipped Needle .69 
Amplifier 3.OS 
Set of Tubes for Amplifier 2.10 
PM Speaker 1.69 
Output Transformer .6!9 

Set of Knobs ._4 
AC Cord 
Portable Case with Cover 5.4:1 

Total g?Y.11 

ALLIANCE 
TV 

BOOSTER 
Alliance 
Booster 

elec- 
tronic 

lec- 
tronic fea- 

tures tit for maxi- 
mum r eption in fringe TV 
areas. Gives the signal a 
real boost. One control for 
all channels. Automatic 
switch turns Booster on with 

- ---.-- PICKUP ARM 
set. Shpg. WC. 7 lbs- With crystal eartridue. 

$1197 Plays all 78 1ìI'.\1 roc i l rnls. 
M -58 Lark ..52.99 

RCA "FIRE GLOW" FLUORESCENT SIGN 

t895 
SPECIAL 

2F -985 PRICE 
PLEB! !IUD-Kill 

Bigger, brighter, and whiter. The new RCA Fire 
Glow has high daytime visibility and brilliant 
luminous white glow at night. The plastic face is 
three- dimensional, cased in steel. Sign stands on 
rubber protectors, or can be hung from eilll cg 
with chain supplied. 110 Volt, 60 -cycle AC oper- 
ation. Complete with fluorescent lamp. Shpg. wt. 
15 lbs. 26e'I" long. 83/4" high. 

RA-62 

3 SPEED PICK -UP ARM 
Cartridge flips by means 
of a lever. Equipped 
with dual cartridge, one 
side plays 33i /a and 45 
and other 78 RPM. Dou- 
ble needle included. 
M -64 Each $4.95 

Build a 

Receiver 
Set of 
Basic 

Components 
A5 -38 

Kit of parts. . 

i189 You get this kit 
1 of - basic parts 

build an AC- 
DC _et or portable: 
Parts Reeg. List Price 
Loop $0.90 R. F. Coil 
I.F. Transformer KC) 

Input 1.60 Output 
Oscillator Coil .75 
Li t Price of Set 6.00 
U. e any 365 mfd variable 
fo tuning. Covers 535- 
lß'25 KC. 

4 Drawer 
Steel Cabinet FREE 

with OLSON'S 
Giganfic AKRAD 
CONDENSER KIT 

DlSan'S 1695 
Price 
AS20 

You 
worth of "Ahead" 

$45.20 
d" 

(list) 
con- 

densers plus ab net. 
8i /2 "x71 /z "x101/2 ". 

27 "AKRAD" 
Electrolytic Condensers 

List 
Qty. Cap. Volts ea. Total 

2 10 25 $ .75 $1.50 
2 25 25 .85 1.70 

5 20 150 .95 4.75 
5 40 150 1.10 5.50 
4 20 -20 150 1.30 5.20 

5 8 450 .95 4.75 
4 16 450 1.35 5.40 

69 Total List Value $45.20 

42 "AKRAD" By-Pass Condensers! 

List 
Volts ea. Total 

600 9.25 $.50 
600 .25 .50 
600 .25 .50 
600 .30 1.50 
600 .30 1.50 
600 .40 4.00 
600 .45 4.50 

1600 .55 1.10 
1600 .55 1.10 
1600 .60 1.20 

Q2' 
Ó1l1 

2 .002 
2 .005 
5 .01 
5 .02 

10 .05 
10 .1 
2 .005 
2 .008 
2 .01 

HOOK -UP WIRE KIT 
How can we 
much high grade wire for 
so little? Olson bought all 
the wire in sight and is 
passing the bargain on to 
you. Kit contains 5 rolls. 
each 100 ft.-total 500 ft. 
Various colors, push back, 
plastic and rubber insula- 
tion; solid and stranded 
copper. Shpg. 1st. 3 lbs. 

AS-24, FP CONDENSER KIT 

each Assortment of 15 popular 
FP condensers, double and 

TR triple sections. Capacities 

-iv from 10 mfd 50 mfd: 
from 25 to 450 volts. Shpg. 
wt. 311,5. 

10 -WATT RESISTOR KIT 
RK -2 All wire wound resistors, 

10 watt, fully insulated. 
Long 
resisto 

lrs eads. 
ranging 

You get 
from 

20 
25 

ohms to 25,000 ohms. 

CLEVELAND, OHIO CHICAGO, ILLINOIS 
2020 Euclid Ave. 623 W. Randolph Street 
If you live in or near If you live in or near 
Cleveland visit our store, Chicago visit our store, 
get these $nd many more get these and many more 
bargains. bargains. 
MAIL ORDERS SHOULD BE SENT TO AKRON, OHIO. 

MICROPHONE 

a 
h output c 

i tal mike for PA 
systems nd re- 
corders. Equipped 

ith handle base 
and 7' shield- 
ed cable. 
Shpg. wt. -5 
lbs. 

M -67, each, 

$5.95 
M-66, same 

,w but ith on-off itch 
handle 
built into $6,95 

OUTPUT 
TRANSF. 

T -21 ,ea 

694 
Most popular 

transformer in 
s 
e toda ?. 

Matches 50L6, 351.6. 
25L6, etc. Primary 2000 
ohms. Secondary matches 
any 3.2' ohm voice coil 
speaker. Regular list price 

$1.75. S i z e 13/ex ill /q ". Shpg. wt. 1 1b. 
69< T -21 

BATTERY ELIMINATOR 
MODEL 

5 

409 
Each 

Converts portable battery 
is to all- electric AC. 

Will give years of depend 
'able, trouble -free service. 
Supplies 1.4 volts "A" 
and 90 volts "B" power 
for 4 to 6 tube sets. 

8 MFD 450 VOLT 
CONDENSERS 

811 of 50 $,sa95 
The finest money can buy. 
One year guarantee. Alu- 
minum tubular type with 
cardboard insulates!' 
sleeve. Over 1,000,000 
sold, Used by radio men 
all over the orld. 

BY -PASS 
CON D. 

KIT 
GIANT Ol- 

alue. Contains enuin- 
CV and 

lar Cond., 600 V and 1600 

to 
in cap. from .00 MFD 

24 
MFD. g. contains 

$6 e0nd., Reg. List Price 
0. 

Only 
AS-40 $1,99 Only 

^-rlet J 
I I l 

RIM DRIVE PHONO MOTORS 
Real bargains. Self- starting; corn- Connect to phono or 

opeak Use 
with turntable. All parts in- just the thing for a poi 

eluded. Shpg. wt. 4 lbs. 12SQ7, 50L6, 35Z5 tubes. 2 con- 

M-52, 78 rpm for $3 79 trots: on /off volume and tone. 

115 volts AC 
7 "x31/4 "x2 ". Shpg. wt. 2 lbs. 

M -63, 3- speed, 331/2, $5.99 TUBES FOR ABOVE $2.64 
45 and 78 rom SET. AS -22 

FREE TELL VIS ON BARGAIN ECATALOG 
AND 

PHONO 
AMPLIFIER 

RA -19 

$39s 

iT'S EASY TO ORDER FROM OLSON'S 
How to order: Order directly from this ad. For convenience use this order blank. 

Fill in columns below with quantity desired, stock number, description and price. 

You may send remittance with order (include enough for postage or Parcel post 

shipment), or if you prefer SEND NO MONEY. Olson will ship C.O.D and you may 

pay mail or expressman for merchandise and postage. 

MONEY BACK GUARANTEE: Everything you order from 
Olson is guaranteed as advertised. If you are not more 
than satisfied, you may return merchandise for cash refund. 

MMMMMMMMMMMMMMMMMIIII aaMllAliA MM MMiUMMM M MM 

Please 
Minimum 

Order $3.00 

NAME 

I ADDRESS. 

I CITY ZONE-.STATE 
RN7S1 

July, 1951 

TOTAL 

ADD 
POSTAG 

TOTAL 
AMOUNT 

'Ìe5 
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DUMONT 4- CIRCUIT INPUTUNER 
Featuring FM BAND reception, as well as 13 TV channels. Fits into dual channel IF system Type 630 receivers without alteration. Higher gain 2 -1 ratio 
on high channels, low noise, input impedance 300 
ohms. 21.25 mcs. sound center IF. Con- 
tinuous tuning. Complete with TUBES $1995 
and KNOBS drastically reduced to.... 

SIGMA PLATE RELAY -8000 ohms DC resistance 
SPDT $2.95 

6 -VOLT DPDT RELAY -Automatic electric, No. R22, 18 ohms DC. $2.95 

METERS 
SUPREME MODEL 542 
MULTIMETER 
SCALES: 
4 DC MIL ranges 

0/0.3/6/30/ 
150 

4 D C VOLT 
ranges 0/6/ 
150/300/1500 

4 OHM ranges 0/20000/20000/ 
200000/2 meg 

4 AC VOLT ranges 0/6/30/150/ 
600 

4 OUTPUT ranges 0/6/30/150/ 
600 

4 DECIBEL ranges -61 +10, +8/ +24/, +22/ +38, +341 +50 
Less Leads and Battery $1595 Bakelite Moulded Case. 

TRIPLETT MILLIAMETER -Model 32 7_1 
3" square, 0 to 3 mils DC $3.95 

$3.49 

$3.95 

$5.95 

$5.95 

SIMPSON 2 1/4" Round RF Ammeter, 0 to 
8 amps RF, Type 15 -89 

WESTON Model 507, Thermocouple 0 to 
4 amps. RF 

WESTON MODEL 731, 0 to 5 amps., DC, 
white face, 3" square 
.WESTON Model 731, 
white face, 3" square 

0 to 1 amp DC, 

71/2" 0 -200 MICROAMP METER 
Made Specifically for VTVM 

5 SCALES: ohms, DC 
volts, Kilovolts, .AC $795 
volts. 

SPEAKERS 
RCA 12" SPEAKER -3.2 -ohm v.c. Alnico 

V magnet ea. $4.95 
MAGNAVOX 12 " -8 -ohm v.c. Alnico V magnet, 12 -watt output ea. $5.95 
RUAM- NICHOLS 7 " -3.2 -ohm v.c. Alnico 

V magnet. Excellent response ea. $2.59 

HEAD SETS 
Low impedance, lightweight, Type 
TH37, complete with headband, plug, 
etc. 
Brand New $2.95 

PIONEER GEN -E -MOTOR 
Type E -3: Input 14 VDC C S amps 

DC. Output 550 V C 120 mils... 
SP -125: Input 28 VDC R 2.2 amps 

DC. Output 270 V R 120 mils... 
DS -125: Input 28 VDC R 1.2 amps 

DC. Output 200 V R 60 mils... 
Type DA -IA: Input 28 VDC rRi 1.6 

amps DC. Output 230V C 100 
mils 

$14.95 

$6.95 

$4.95 

$5.95 

Carter Dynamotor 
Stock No. 4037AS 

DC input 6VDC; output 1011 
V 18 375 mils DC. Perfect 
for mobile communications 
in car, plane or boa:. 
FIIIAND NEW 
List 171.40. 
Our Price $34.95 

Phone WOrth 4 -3270 

ACORN ELECTRONICS CORP. 
76 Vesey St., Dept. N -7, New York 7, N. Y. 

TERMS: 20% cash with order, balance C.O.D. lose rated. All price s F.O.B. warehouse uin N. Y. C. Minimum der $S. NOTE: Due to condi- tions 
than 

beyond our control, prices are subject to ge 

and tops in value, you'll buy the 

TWIN -TRAX* TAPE RECORDER 
"Choice of Engineers Everywhere" 

Compare the guaranteed specifications 
of a Twin -Trax Tape Recorder with any 
other recorder in any price class. You'll 
find that Twin -Trax gives you more fea- 
tures, better all- around performance and 
more value for your money. 
Complete specifications, performance rat- 
ings and direct factory prices in our 
catalog 5109. Send for it today. 

'Trademark Reg. 

AMPLIFIER CORP. of AMERICA 
398 Broadway, New York 13, N. Y. 

76 

WHOLESALE 
PHOTO SUPPLIES 

KODAK ANSCO GRAFLEX Others 
Radio Service Shops Coast to Coast 
Increase Profits with Photo Supplies 

You can add big photo equipment sales to your gross almost over night. Gamerman's fast ,whole- 
sale service on any quantity, low inventory in- vestment, and low space requirements make it. 
easy to capitalize on photo equipment sales. 
WRITE FOR CATALOG AND DETAILS NOW. 

GAMERMAN 
DEPT. R 

3808 EASTERN AVE. 
BALTIMORE 24, MD. 

RADi P o AK 
THE MOBILE 

RADIOTELEPHONE 
KAAR ENGINEERING CO. 
PALO ALTO CALIFORNIA 

Radio- Controlled Boat 
(Continued from page 53) 

be more economical at this point. Since 
Raytheon recommends that the plate 
current be kept as low as possible and 
should never exceed the maximum 
rating of 1.5 ma., a milliammeter is 
very desirable when making initial ad- 
justments of the thyratron circuit. The 
plate current is controlled with the 
potentiometer, R3. In operation the 
current flowing in the plate circuit of 
the thyratron places a negative charge 
on the grid of the amplifying tube, 
1Q5GT, and reduces the plate current 
of that tube to practically zero. When 
a signal is received the plate current 
of the thyratron drops, the negative 
bias on the 1Q5GT is removed and its 
plate current rises to several milli- 
amperes, which operates the sensitive 
relay. The receiver is mounted in a 
metal chassis, 11/2" x 4" x 5 ". The boat 
antenna consists of two strands of wire 
about four feet long, strung between 
the flag mast and the stern. Although 
both the RK61 and RK62 have been 
tried with equal success, the author 
prefers the older; more rugged type 
RK62, to the newer sub- miniature ver- 
sion RK61, but perhaps the preference 
was influenced by the fact that a num- 
ber of the older tubes were obtained 
on the surplus market. 

The transmitter circuit is shown in 
Fig. 13, and consists of a 6AQ5 tube, 
working as a crystal oscillator and 
doubler into an 807 tube, serving as 
doubler and amplifier. At first glance 
this may seem like excessive power 
for an installation of this sort, but 
after having seen in the past several 
model planes getting beyond the range 
of their transmitters and crashing, the 
author is convinced that adequate 
power is essential for the successful 
óperation of any and all radio -con- 
trolled . models. The transmitter is 
mounted on a metal chassis, 2" x 5" x 
6 ". The cathode coil and tuning con- 
denser, L1 and C,, are mounted under- 
neath the chassis, near the 6AQ5 tube. 
The crystal has a frequency of 13,050 
ke. and is mounted next to the 6AQ5 
tube. This particular frequency makes 
the output frequency 52,200 kc., which 
is approximately the center of the six 
meter band. The 807 tube is mounted 
in the center of the chassis and is 
partly shielded to insure stable opera- 
tion. The plate coil of the 6AQ5 tube, 
L2, is mounted to the left of the 807 
tube, as viewed from the rear of the 
transmitter, with the plate tuning con- 
denser, C4, mounted directly below the 
plate coil. The final tank coil, L3, the 
antenna coil, La, and the final tank 
tuning condenser, Cu, are mounted on 
a Masonite panel directly in front of 
the 807 tube. A short piece of coaxial 
cable connects the antenna coil to the 
antenna. A dial light, PL,, serves as a 
protective fuse for the crystal and also 
as a resonance indicator for the tuned 
circuit, C, and L,. This dial light is 
mounted underneath the chassis so 
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ASK YOURSELF 
THESE QUESTIONS 1. Are new men_ 

++ 

self - 
Y 

ultby? experience than your - L. Has it been "too long" since You a satisfactory 
av Y raise? e received 3. Are you tied down to a routine job? 

rodu 
4 

p ction -line ' Does Your future seem limited to small stations 
and small salaries? S. 

DO YOU GENER ALLY START? FINISH WHAT YOU 

If your answer is YES to most of these questions, CREI'S Home 

Study Course can help you get a BETTER JOB in Television 

WW 
IIAT YOU DO to keep yourself abreast of new 

developments is what counts toward advancement 

in television. Obviously, everyone cannot qualify. Those 

who do are well rewarded. The television industry offers 

almost unlimited opportunity to trained engineers and 

technicians. CREI training helps all levels, from novice 

to experienced engineer, because its specialized individual 
instruction brings out the best in a man and takes him 

as far as his own aptitude and effort will let him go. 

CREI is an accredited technical institute founded in 

1927. Its home study graduates fill important jobs 

throughout the radio, television and electronics indus- 

tries. Leading industrial firms -RCA Victor, Pan 

American Airways, United Air Lines, to name only a 

few -have used or are now using CREI group training 

THE THREE BASIC CREI COURSES: * PRACTICAL RADIO ENGINEERING 
Fundamental course in all phases of radio -electronics * PRACTICAL TELEVISION ENGINEERING 
Specialized training for professional radiomen * TELEVISION AND FM SERVICING 
$trcamlined course for men in "top- third" of field 

ALSO AVAILABLE AS RESIDENCE SCHOOL COURSES 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

An Accredited Technical Institute Founded in 1927 
Dept. 111C, 16th & Park Rd., N. W. Washington 10, D. C. 

Branch Office: San Francisco (2) 160 Market St. 

programs. Industry welcomes CREI grads -CREI train- 

ing is recognized as a respected reference. 

Make your own opportunity in television ! Add CREI 

technical training to your present experience - start 

either at the beginning or at an advanced stage. Get 

yourself a better TV job -make more money -enjoy in- 

creased security. The next two years can be the most 

important of your lifetime. Write today for complete 

information. The cost is popular, the terms easy. 

NOTE TO MEN WHO EXPECT TO BE IN UNIFORM SOON: 

TV- Electronics training is excellent background for vitally 

important radar, communications and navigation work in the 

Armed Services. If you expect to enter service, prepare now 

to qualify for a higher rating in interesting technical work. 

MAIL COUPON O ' R E 

July, >E951 

e 
Gentlemen: Send booklet, Your Future in the New World of Elec. 

tronics," together with details of your home study training, CREI self, 

improvement program and outline of course. I am attaching a brief resume 

of my experience, education and present position. 

Check the Field of Greatest Interest: I=1 Aeronautical Radio Engineering. 

e Practical Television Engineering. Broadcast Radio Engineering 

Practical Radio Engineering. (AM, FM, TV). 

TV, FM 6, Advanced AM Servicing. Radio -Electronics In Industry 

NAME. AGE 

ADDRESS 

CITY ZONE STATE 

If Residence School in Wash., O.C. Preferred, Check Here 

R1 Bso9iB Bort rstalllBtataE/taKKKKKKKK 

CAPITOL RADIO ENGINEERING INSTITUTE 

Dept. 117C, 16th & Park Road, N. W., Washington 10, D. C. 
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With the New Improved 1951 
Progressive Radio "EDU -KIT" 

ONLY 

9,S 
FREE 
TOOLS 
WITH KIT 

ABSOLUTELY NO 
KNOWLEDGE OF 

RADIO NECESSARY 

NO ADDITIONAL 
PARTS NEEDED 

EXCELLENT 
BACKGROUND 

FOR TELEVISION 

10 -DAY MONEY -BACK GUARANTEE 

WHAT THE PROGRESSIVE 
RADIO "EDU -KIT" OFFERS YOU 
l'he Progressive Radio 'Edu -Kit" offers you a home study course at a rock bottom price. Our Kit 

e fá sdon onh with facts Radio Theory and Construction expressed simply and clearly. You will gain a 
Radio 
knowledge 

Reception, 
basic Radio involved in 

Audio Amplification. 
You will learn how to identify Radio Symbols and Diagrams; how to build radios, using regular radio circuit schematics; how to mount various radio parts; how to wire and solder in a professional 

'transmitters and 
learn 
udio Amplifies. You will 

Receivers, 
how to service and trouble -shoot radios. In brief. you will receive a basic education in Radio ex- actly like the kind you would expect to receive in a Radio Course costing several hundreds of dollars. 

THE KIT FOR EVERYONE The Progressive Radio "Edu -Kit" was specifi- cally prepared 
r Radio. The 

person 
been used 

the 
uccess - iully by young and old in all parts of the world. It not necessary that you have even the slightest background in science or radio. 

many Radio Schools and Clubs in this is 
country and abroad. It is used by the Veterans Administration for 

sProgressives RCadiood'Edo- -Kith' requires no Instructor. All instructions are included. All parts are individually packaged, and identified by name. 
building these sets aisr carefully explaineinvolved ou can- not make a mistake. 

PROGRESSIVE TEACHING METHOD The Progressive Radio ' Eds -Kit" comes complete with instructions. These instructions are arranged in a clear, simple and progressive tanner. The tbeory of 
Audio Amplificationsiss clearly e. explained. Eve y pa t is identified by photograph and diagram: you will learn the function and theory of every part used. 

prin- ciple 
The Progressive r "Learn 

aBy sDoing," Therefore the 
ou s Ill build radios to illustrate the principles which you learn. These radios are designed in a modern an- ner, according to the best principles of present -dav educational practice. You begin by building pie radio. The next net that you build is olightis more advanced. Gradually. in a progressive man- ner, you will find yourself constructing still me 

pro- fessional Radio sTechnician. Altogether like 
ovifl build fifteen radios, including Receivers, 

you 
and Transmitters. 

THE PROGRESSIVE RADIO 
"EDU -KIT" IS COMPLETE You 

different 
will 

radioC1 sets. This This includes tubes, ilttube sockets. variable condensers, electrolytic condens tic strips coils, tubing. 
paper 

ware 
a 
etc. Every that you need is included. In addition. these 

part 
are individually boxed. so that you can easily every item. 

TROUBLE- SHOOTING LESSONS Trouble-shooting 
will and 

taught 
servicing 

recognise stand repair troubles. While you are learning in this practical 
your 

you 
eighbors and 

able 
frie 

do. many 
hargepfeesf which will far exceed the cost of the Kit. Here is an op- portunity for you to learn radio and have others pay for it. 

FREE EXTRAS IN 1951 ELECTRICAL AND RADIO TESTER ELECTRIC SOLDERING IRON BOOK ON TELEVISION 
RADIO TROUOLESHOOTING GUIDE MEMBERSHIP IN RADIO -TELEVISION CLUB CONSULTATION SERVICE QUIZZES 

Order your Progressive Radio "EDUKIT' Today, or send for further information. 

PROGRESSIVE 
ELECTRONICS CO. 

497 UNION AVE. 
DEPT. RN -7 BROOKLYN 11, N. Y. 
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that it may be seen through a hole in 
the front panel. A closed circuit jack, 
J,, is mounted on the rear of the 
chassis for connecting the control 
switch to the transmitter. This jack 
also provides for the use of a regular 
telegraph key, so that the call letters 
of the transmitter may be sent at reg- ular intervals, as required by the FCC 
regulations. Another closed circuit 
jack, J:, may be provided for the inser- 
tion of a 0 -100 ma. milliammeter to facilitate tuning. In the author's in- 
stallation this meter is mounted on the 
power supply. The power require- 
ments for the transmitter are a six volt storage battery and dynamotor or vibrator power supply with an output 
of 100 to 125 milliamperes at 300 to 
400 volts. The power supply used by 
the author is one obtained on the sur- 
plus market and consists of a trans- 
former, vibrator, rectifier tubes, and 
filter. A voltage divider was installed 
to provide a lowered voltage for the 
oscillator tube. The transmitter and 
power supply are mounted on shelves 
installed on a wood camera tripod, 
with a quarter -wave antenna mounted at the top. 

To tune the transmitter the power 
lead to the 807 is disconnected and the 
cathode circuit, C, and L,, tuned to maximum glow of the dial light, then 
advanced slightly beyond the point of resonance to insure stable operation. 
The 6AQ5 plate circuit, C4 and L2, is 
next adjusted for minimum glow of the dial light, then the 807 plate sup- 
ply is reconnected and the final tank 
circuit, Ca and L3, is tuned for a mini- 
mum current reading on the plate 
milliammeter. An additional dial light 
could be substituted for the milliam- 
meter with fair results, but for pre- 
cision tuning the milliammeter is to be preferred. 

The details of the transmitter con- 

trol switch are shown in Fig. 3. It 
consists of a rotary switch with 22 con- 
tacts, which correspond to those on 
the stepping switch. The copper rivets 
which serve as contacts are press fitted 
into the holes in the fiber disc, which 
are countersunk so that the arm of 
the switch will drop to each contact as it is rotated. A dial and pointer knob 
are provided to indicate the position of the switch with reference to the op- 
erating position of the stepping switch 
on the boat. Whenever the boat is to 
be operated, the position of both 
switches should always correspond. In 
the photograph of the control switch 
(Fig. 11) the designations for the vari- 
ous operations are shown at alternate 
rather than at adjacent contacts. This 
was done to distribute the operations 
around the dial and will be changed as the number of operations are in- 
creased. When operating the trans- mitter with the control switch it is 
necessary only to make a momentary 
contact for such operations as turning 
the motor on or off, or firing the gun, 
then move the switch arm to a neutral 
contact or to a position between two 
contacts. On other operations such as 
raising the flag, sounding the horn, re- 
versing the motor, or swinging the 
rudder to right or left, the switch re- 
mains in contact with the desired po- 
sition until the operation has been 
completed. 

In concluding it should be stressed 
that no attempt should be made to op- 
erate any type of radio transmitter 
without first having complied with the Federal Communications Commission 
regulations by obtaining both amateur 
station and operator licenses. Infor- 
mation regarding the qualifications for 
such licenses may be obtained from 
the "ARRL Handbook" or by contact- 
ing the nearest office of the Federal 
Communications Commission. -Eh 

The mayor of Bombay, Mr. S. K. Patil, recently inaugurated the Radio and Electron- ics Society of India- This new group's first major undertaking will be the sponsor- ship of an international radio and electronics exhibition in Bombay from February 9 to 28, 1952. The first four days of the meeting will be reserved for businessmen while the last seventeen days will be open to the public. The show will feature the latest electronic developments from all parts of the world. In the photograph Mr. Y. A. Fazalbhoy, chairman of the governing body of the Radio and Electronics So- ciety of India, addresses the New Delhi meeting of press and trade representatives. 
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ofraHEADQUARTERS 
FO 

hallicrafte 
Whether you are a beginner or an old- timer, 
Hallicrafters is the equipment for you and 
Walter Ashe is the place where you can buy 
it at a record -breaking saving with a "Sur- 
prise" trade -in allowance. Trade used fac- 
tory -built test or communication equipment 
now. What have you got to trade? Wire, 
write, phone or mail the handy coupon today. 

Hallicrafters S -72 
Long Range Portable. Wherever 
you may roam, preserve the home 
ties with this extra- sensitive, port- 
able broadcast -shortwave radio. 
Can be used on 110 -120 volt AC or 

DC or self- contained batteries. Shpg. 

wt. 16 lbs. Only 

$109.95 (Less batteries) 

For the very thriftiest way to buy 
your new S -72, trade your used 
equipment. Profit with a 'Surprise' 
trade -in. 

Hallicrafters S -76 
New dual conversion Receiver 
with 50 -KC 1 -F. The most -wanted 
features at the lowest possible 
price. Shpg. wt. 44 lbs. Only 

$169.50 (Less speaker) 

R -46 speaker Only $19.95 

Apply our liberal "Surprise" trade -in 
allowance against the above price. 

Hallicrafters S -38B 
Shpg. wt. 14 lbs. Only $49.50. Buy it 

for less with a "Surprise" trade -in. What 
have you got to trade? 

S -38B All prices F.O.B. Sf. Louis 
Phone CHesfnuf 1125 

RADIO CO. 
THE HOUSE OF "SURPRISE" TRADE -INS 

1125 PINE ST. ST. LOUIS 1, MO. 

.r l.-, 1951 

$49.50 

Hallicrafters SX -71 
Eleven -tube, double conversion receiver 
538KC to 35MC 46 -56MC. Crystal filter. 
Shpg. wt. 33 lbs. Only 

$199.50 (Less speaker) 

R -46 speaker Only $19.95 

FREE! 
New 164-page catalog. Features 
all the fbtest and best in ham 
gear, radio equipment and elec- 
tronic supplies for home, work- 
shop, schools and industry. 

Walter Ashe Radio Co. 
RN-51-7 1125 Pine St., St. Louis 1, Mo. 

O. K. Walter, Rush "Surprise" Trade -in offer on my 

(describe used equipment) 

for - 

(show make and model No. of new equipment desired) 

Rush Free Copy of your new 164 page Catalog. 

NAME 
ADDRESS 

CITY Zone STATE 

SEND 
FOR YOUR 
COPY 

TODAY! 
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Coaxial relay K- 101 -SPDT -24v DC $ 6.59 
Set of 83 -1SP coax -connectors for above .89 
RG50U coaxial cable--75 ohm 

150' roll $11.95 300' roll 22.50 
300 ohm twin lead. 300' minimum -per ft .03 
Sigma plate relay 8000 ohm -SPDT 2.75 

i 1000KC crystal BT cut $3.95 / 3"scope shield 1.39 _¡ 2 speed dial drive for 1/4" shaft ratios 5:1 1 to 1 .39 Z ATC 100 mmfd air trimmer screwdriver shaft .29 
Centralab 850 S 5OMMF 5KV button tond .39 SPECIALS O F THE MONTH Rotary switch mycalex, 2 deck SP3T .39 

TUBES!! BRAND NEW! STANDARD 
0A3/VR75 $1.69 3C24 .$2.25 063/VR90 1.29 3C31/C1B. 3.49 003/VR105 1.49 3C45 ..19.95 
0D3/V0150 1.29 3CP1 . . . . 2.25 
1B22 ... 3.45 3CP1-S1... 2.95 
1B23 ...12.50 3DP1 .... 4.95 
1B24 . 9.95 3DP1A ... 6.95 
1B26 3DP1-52A. 8.95 
1B27 ...24.50 30214 ... 1.98 1029 ... 2.75 3E29 ....14.95 
1B32 . . 8.95 3FP7 . . . . 3.95 1036 ...24.96 3GP1 .... 4.75 
1B38 32.50 31197 .... 3.95 
1N21 Xtal 1.25 4-65A ....14.21 
1N214 2.25 4-1254 ...26.95 IN21B 4.25 4-250A ...29.95 
1N22 " 1.35 44.910 ... 4.95 
11423 2.25 4822/EL59 9.95 
1N234 3.25 4B24/EL3C 7.95. 
1N2313 6.95 4B25/6CF. 8.95 
1N27 1.69 4026/2000 8.95 
1N34 1.40 4B28 .., 4.95 
1N34A " 1.40 4B32 . 9.95 IP23 ... 3.95 4C27/CV92 49.50 
1P24 ... 1.79 4C35 ..34.50 
1P36 ..:- 2.95 4E27/257017.95 
1S21 ... 6.95 5491 ..,. 3.69 

' 2AP1 ...11.95 5AP4 ... 3.69/ 2495 6.95, 5BP1 
2C21/RK33 .69 5BP4 ... 5.95 2C22/7193 .49 5CP1 
2C26A .49 5CP7 .. 4.95 
2C34/RK34 .89 5C22 ..55.00 
2C39 ..24.50 5D21 ..24.50 
2C40 "... 8.95 5FP7 
2C43 ...14.95 5GP1 
2C44 ... 1.49 5591 ..24.45 
2C46 ... 7.50 5JP2 .:24.45 
2C51 ... 6.95 5J1'4 ..24.45 
2D21 ... 1.79 5J23 ..12.95 
2E22 .., 3.95 5529 ..12.95 
2E24 ... 4.89 5J30 ..49.50 
2E26 ... 3.69 5.132 ..99.50 
2E30 ... 2.29 5LPI .-15.95 
2J21A ... 9.95 5NP1 .. 5.95 2J22 . . 8.45 6456 .. 3.69 2J26 ...29.50 6021 ..24.50 
2J27 ...29.50 6F4 5.95 
2J30 ...99.50 6J4 6.95 
2J31 . . . 39.50 7BP7 . 8.95 
2J32 ...39.50 9GP 7 . 14.95 
2J33 ..39.50 9JP1 14.95 
2J34 .'. .39.50 9L91 19.95 
2536 ...97.50 9LP7 14.95 
2537 ...32.75 1OBP4 22.50 
2538 ...12.75 7DP4 17.95' 
2J39 ...39.50 10 .49 
2,140 12097 16.95 
2546 ...39.50 12097 16.95 
2J48 ...29.50 12H97 16.95 
2J49 12LP4 22.50 
2J50 ...22.50 15E 1.19 
25540 ...39.50 15R . .89 
2555 ...97.50 16494 42.50 
2E31 ...49.50 16094 42.50 

19T8 . 
23D4 . .45 
28137 . .98 

.59 30 
35TG 

Special 
4.95 

45 Special .39 
53A 5.95 
75TL 6.95 
IOOR .89 
100TH 9.95 

'203Á 8.95 
204A 69.50 
211 - ' .69 
212E 49.50 
215A .19 
217C 8.95 

2K25 / 
723AB ..29.50 

21{28 ....36.25 
21(29 ....24.50 
3API ...12.95 
3622 /Elie. 2.95 3023/RK22 4.85 
3B24 ... 5.95 
3B24W .... 7.95' 
3025 .... 4.65 
31326 .... 3.95 

. 3927 .... 3.95 
3B28 .... 8.95 
3891 .... 8.95' 
3C22 ....64.50 
3C23 .... 9.95 

2274/5C27 $5.95 
249C .... 3.95 
250R ..12.95 
250TH ...22.50 
250TL ...21.50 
274B 
276A 
293A 
294A 
304TH ...27.50 
304TL ...29.95 
305A ....34.95 
307A/RK75 5.95 
310A .... 8.95 
316A .65 
3234/B 24.50 
327A/5C37 4.95 
328A ...13.95 
331A ...12.95 
350A . . . 8.95 
350B ... 4.95 
368AS ... 7.95 
371A 
371B 
388A 
393A 
394A 
417A 
434A 
446A 
44 B 
450TH ...47.50 
45031 ...47.50 
527 12.75 
559 1.39 
562 97.50 
575A 13.95 
701A 5.95 
702A . . . 3.95 
703A 7.95 
7044 1.05 
705A 2.95 
706BY 39.50 
706CY .. . 39.50 
706FY 42.50 
706GY 42.50 
707B 17.95 
708A 4.95 
709A 5 710A/8011 1.75 
713 1.45 
714AY 6.95 
715A 7.95 
715B 
715C 
717A 
721A 
722A 
723A 
723A/B 14.95 
724B 3.89 
726A 6.95 
726B 29.50 
726C 49.50 
730A 12.95 
750TL ...79.50 
800 1.95 
801A .49 
802 4.49 
803 4.49 '804 9.95 
805 4.49 
806 29.95 
807 1.98 
808 7.25 
809 2.45 
810 9.95 
811 3.25 
812 2.95 

.. 2.75 
... 6.95 

..:12.95 

812H .$6.90 
813 8.95 
814 3.95 
815 2.95 
816 1.30 
826 .98 
828 12.75 
829 12.95 
829B 14.95 
830B 3.95 
832 12.95 
832A 12.95 
833A 39.50 
836A 3.95 
837 1.69 
838 2.95 
841 .45 
843 .39 
845 4.95 
849 29.50 
851 69.50 
852 29.95 
860 6.95 
861 29.50 
864 .39 
865 1.45 
866A 1.39 
8663R 1.29 
869B 49.50 
872A 
876 
878 
884 
885 
902 
905 
908- 
918 
919 
923 
927 
930 
931A 
954 
956 
957 
958 .45 
959 .69 
991/NE16. .39 
1603 . 5.25 
1613 1.25 
1614 2.25 
1616 .98 
1619 .35 
1622 3.25 
1624 1.98 
1625 .45 
1626 .... .45 
1629 -.35 
1630 .98 
1631 . 1.29 
1632 .79 
1633 .75 
1634 .75 
1636 3.25 
1638 .65 

1644 .98 
1654 2.39 
1665 1.45 
1851 1.89 
1960 .79 
1961 4.99 
2050 1.25 
2051 1.45 
8005 5.95 
8011 
8012 ... 3.95 
8013 ... 2.95 

1.49 
.59 

2.25 
1.85 
1.49 

11.95 
3.59 

12.95 
1.69 
2.79 

.98 
1.05 
1.59 
1.20 
4.95 

.39 

.45 

.45 

.45 

BRANDS! NO SECONDS! COMPARE! TUBES!! 
8014 ..$29.95 
8020 ... 1.29 
8025 ... 5.95 
9001 . . 2.25 
9002 
9003 ... 2.25 
9004 ... .75 
9005 ... 2.95 
9006 ... .-49 
CIJA ... 9.95 
C5B 9.95 
C6A 7.95 
C6J 6.95 
C100D 1.49 
CK502AX 2.95 
CK503AX 2.95 
CK505AX 2.25 
CK506AX 2.25 
CK507AX 2.25 
CK 51 2AX 2.25 
CK517AX 8.45 
Ch.1005 .8 
CK1006 2.25 
E1148 .35 
EF50 . 
F123A 
F127A 
FI28A 
F606 . 

F660 . 
FG17 
FG27A 
FG32 . 
FG57 . 

FG81A 
FG105 
F0172 

..22.50 
.89.50 
.37.60 ..79.50 

3.95 
. 8.75 .. 7.95 ..14.95 

3.95 
.22.95 

..34.50 
FG434A .. 4.95 
FG451 .89 
FG502A .. 1.85 FG562 ..97.50 
FG592 ..14.95 
HF125 ..14.95 
0E300 ..19.95 
HY114B .. .79 
HY115 .. .79 
HY615 .29 
KU610 
ML101 
REL21 
01420 . 

RK25 . 
RK33 
RK34 
RK48A 

37.50 
6.95 

69.50 
. 3.95 

9.95 
4.49 

RK60/1641 1.69 
RK65 . ..24.50 
RIS72 . . . .59 
RK73 . 

RX21A 
RX120 .. 8.95 
V700 . .. 6.95 
VR78 . .. .69 
VR91 . .. 1.49 
VR92 . . .98 
VT127A .. 3.95 
VT15S ..14.95 
VU29 
VU111 .. 1.49 
WL468 ..12.95 
WL530 ..12.75 
WL531 ..12.75 
WL532 
WL578 .. 1.29 
WL616 ..37.50 
WL619 ..18.95 
WL677 ..34.50 
WL681 ..22.50 

042 $2.95 
0A40 . 1.35 
OB2 2.95 
OZ4 .98 
OlA .90 
143 1.32 
1A4P 
1A5GT 1.05 
146 1.10 
1A7GT 
1405 . .98 1B3/8016. 1.85 
1B4 1.30 105/2-S .98 107GT 1.75 
1C5GT 

1C7G 
1D5GP 
1D7G 
1D8GT 
IE5GT 
IE7G 
1F4 
1F5G 
104 
1G6GT 
1I-I4G 
1H5GT 
I H6GT 
136 
1 L4 
11.A4 
1LA6 
I LB4 
1LC5 
1LC6 
1305 
1LE3 
1LG5 
1LH4 
1LN5 
1N5GT 
1P5GT 
1Q5GT 
1R4 
105 
1S4 
1S5 
1T4 
1T5GT 
1114 
IV 
1X2 
2A3 
2A4G . 

2A5 
2A6 

5Z4 $1.40 
6A3 - 1.35 
6A4LA 1.45 
6A6 1.25 
648 1.25 
64AC5GT 1.40 
6A07 . 1.65 
641370T 1.45 
6AE6G 1.05 
6AF6G 1.45 
6AG5 1.35 
6407 
6AH6 2.10 .. .98 6455 2.65 1.05 6AK5 

1.05 6AK6 . 1.85 
. . 1.15 6AL5 . .98 
. . 1.15 6AQ5 . . . 1.20 

1.15 6406 ... 1.20 1.65 6AR5 ... 1.25 1.55 6AT6 . 1.05 
.95 6AU5 ... 2.35 
.98 64116 ... 1.10 1.10 6AV6 . 1.05 
.95 6B6G ... 1.25 

6B7 
1.05 6B8G ... 1.25 
1.48 61346 ... 1.05 1.35 6BC5 . 1.25 
.98 6BE6 . . . 1.15 

6BF6 . . . 1.05 
1.35 6BG6G ... 2.45 
1.30 613I16 
1.10 6BJ6 1.18 6BQ6 1.30 6C4 1.40 

.. 1.18 6C5 .85 
606 1.10 .. 1.75 6CSG 1.10 

. . 1.30 6C66 1.45 .. 1.05 606 1.10 
6D8 1.15 
6F5 1.15 
6F6 1.25 
6F7 . 1 .05 . 

6FSG 1.35 6060 . . 1.35 
6H6 1.25 
6H6GT . 1.15 
635 
6J5GT .79 
656 1.75 
6J7 1.40 
6K5GT 1.35 
SK6GT 1.30 
6K7 .98 
6K8 1.35 
6L5G 1.25 
6L6 3.00 
6L6G 2.65 
6L6GA 2.65 
6L7 1.25 
6L70 1.25 
6N7 1.40 
6RQ7 1.20 

.95 6S7G ..... 1.59 
1:25 688GT 1.35 1.10 6547 1.15 
1.25 6SC7 1.75 
3.75 6S1)7GT 1.50 

6SF5 . . 1.10 
6SF5GT 1.20 
6SF7 1.25 
6507 1.50 
65117 1.10 
65J7 1.30 
65E7 . . 1.50 
6SL7GT 1.50 

1.05 .. 1.18 
1.05 
1.39 
1.50 
1.50 
1.50 
1.18 
1.30 
.89 1.60 

1.65 
1.40 
1.05 
.98; 
.98 

1.20 
.98 
:65 

1.95 
.69 

1.95 
.69 
.69 

1.10 

oA7 
2B7 
2V3G 
2X2 
2X23. 
3A4 
3A5 387/1291. 306/1299. 
3LF4 
3Q4 
3Q5GT 
354 
3V4 
5R4GY 
5T4 
5U4G ... .98 
5V4G 2.40 
5W4 1 10 
5X4G 1.28 
5Y3GT .89 
5Y4G .98 
523 1.05 

6SN7GT .$1.60 
6SQ7 . 1.15 
6SR7GT . 1.10 
6SS7 . . . 1.50 
6337 . 1.45 
6SU7GTY . 2.25 
6SV7 . . . 1.45 
6T70 .. . 1.65 
6T8 1.65 
6U5G . 1.25 
6U6GT . 1.25 
6070 .. 
6V6GT 
6W4 
6W7G 
6X4 
6X5GT 
6Y6G 
6Y7G 
6ZY5G . 3.20 
7A4/XXL . 1.10 

5 1.10 
1.10 
1.10 
1.80 
1.65 
1.10 
1.10 
1.10 
1.10 
.79 

1.10 
1.25 
1.20 
.89 
.89 

1.05 
1.10 
1.10 
1.49 
1.10 
1.65 
1.10 
1.15 
1.35 
1.35 
1.45 
1.69 

.98 

.98 
.79 
.75 

. 1.25 

. 1.05 

. 3.85 

. 1.35 
. 1.05 
. 2.25 
. 1.35 

. 1.45 

. 1.10 

. 1.25 

. 1.25 

. 1.05 
.98 
.98 

2.00 
1.50 
1.15 
1.30 
1.05 
1.05 
1.48 
1.55 

7A6 
7A7 
73.8 
7AG7 . 
704 
705 
706 
7B7 
7C4 
7C5 
7C6 
707 
7E5 
7E6 
71_7 
7F7 
707 
71(7 
71,7 
7N7 
707 
73(7 
757 
7V7 
7W7 
7X7 
7Y4 
7Z4 
12A 
12A6 . 

1247 
12Á80T 
12AH7GT 
12AL5 
12436 
12AT7 
12AÚ6 
I2ÁÚ7 
12ÁV6 
12BÁ6 
120E6 
í2C8 
12F5GT 
1236 
12J5GT 
12J7GT . 1.05 
12K7GT . 1.05 
12Kß .. . 1.05 
1207 .98 
12547GT . 1.15 
125C7 . 1.45 
125F5 . 1.20 
12SF7 . 1.05 
12507 . 1.05 
12ßH7 . 1.05 
12537' . 1.15 
12SK7 . 1.50 

12SL7 
2ßN7 

..$1.10 
125Q7 . 1.25 
125517 .. .98 
12Z3 
14A4 .. 1.20 
143.7 .. 1.15 
1496 .. 1.15 

114F7 
.. 1.15 

4F8 .. 1.30 
1437 
1437 . . 1.25 
14Q7 
14R7 .. 1.20 
19 1.30 
24A 1.20 
25í.60T 1.10 
2525 1.05 
26 . 
25Z6GT 1.05 

98 
27 .95 
30 
28137 .98 

.89 
31 .89 
32 1.05 
33 1 
32L7GT 1.15 

.05 
34 .98 
35/51 .98 
35A5 1.10 
3505 1.10 
3505 1.25 
35L6GT 1.30 
35W4 1.25 
35Y4 1.05 
35Z3 1.05 
35Z4 1.05 
35Z5 1.05 

3,7 
1.05 
.89 

38 .98 
39%44 .68 
41 .98 
42 
43 .98 

.98 
45 1.10 
45Z3 1.05 
4525 1.05 
46 1.10 
47 1.10 
48 2.15 
49 1.10 
5045 . 1.10 
50135 1.25 
5005 1.25 
50L6GT . 1.15 
50Y6 . 1.25 
53 1.35 
56 .98 
57 1.05 
58 1.05 
59 1.25 
701,7 1.30 
71A 1.25 
75 1.25 
76 .89 
77 .89 
78 1.10 
80 1.20 
82 1.20 
83 1:35 
83V 1.35 
84 /6Z4 . 1.10 
85 1.10 
89Y .89 
117L7/M7. 1.75 
117N7 1.75 
117P7 1.75 
117Z3 1.05 
117Z6 1.25 

FULL -WAVE SELENIUM RECTIFIER STACKS 
Max. A.C. Max. D.G.Cell Sizë Max. D.C. Order by Input VoltsVolts n Inches Amps. Output This Price 
RMS Output ' Continuous Number 

SINGLE PHASE BRIDGE 
0.18 0.14.5 13/4" xl3/4" 1.3 180401S1 2-3/16"x2-3/16" 2.4 1804E151 

33/4" x33/8" 6.6 18B4F151 42" x5" 13.0 18B4K1S1 5' x6" 17.5 18B4J1S1 
41/2" x5" 26.0 18B4K1S2 
41/2" x5" 39.0 18B4K1S3 
41/2" x5" 52.0 18043153 " 41/2." x5" 70.0 18045154 

$ 3.95 
4.95 
7.95 

12.95 
15.45 
22.50 
37.50 
47.50 
54.50 

0 -40 0.34. 13/4" x13/4" 0.60 40B4D1S1 
2- 3/16 "x2 -3116" 1.2 4004EW1S1 
33/8" x3%" 3.2 40B4FWIS1 

6.0 40B4K1S1 
9.0 40B4JW181 4í /z" 12.0 40B4K1S2 

5" x6" 18.0 - 40845W1S2 
11,/,';', 

x5" 25.0 4004.1153 
z x5" 34.0 4004J154 5" x6" 36.0 40B4JW1S4 

4.95 
6.95 
9.75 

14.95 
17.50 
28.75 
34.50 
42.50 
54.25 
62.25 

0 -120 0 -100 13/4" xl3/4" 0.60 401340351 12.45 
2- 3/16 "x2 -3/16" 1.2 40B4EW3S1 14.95 
33/4" x30/8" 3.2 4004FW3S1 24.50 
41/2" us" 6.0 440B4K3S1 32.50 " 5" x6" 9.0 40134JW3S1 42.50 

CENTER -TAP 
13/4" x13/4" 1.2 20020151 2.35 2-3/16"x2-3/16" 2.4 20C2EW151 3.10 33/8" x33/e" 6.4 20C2FW1S1 4.25 41/z" --" 12.0 20C2K1S1 6.95 5" x6" 16.0 2002JSS1 8.95 
41/2" x5" .0 20C2K1S2 14.75 
41/2." x5" 36.0 20C2K1S3 19.65 
41/2" x5" 48.0 20025153 27.50 
41/2" x5" 64.0 2002J154 34.50 
41/2" x5" 80.0 20025155 42.50 41/2" x5" 84.0 2002KW1S7 49.50 
5" x6" 96.0 20C2J1S6 55.50 
41/2" i5" 128.0 20025158 67.50 

3 PHASE BRIDGE 
0-120 0-150 11/4" xl 3 /3" 0.90 40B6D3S1 24.50 

2.3/16'x2.5/16" 1.8 4006EW3S1 29.50 
33/8" x33/8" 4.75 40B6FW3S1 42.50 
41/2" x5" - 9.0 401361{351 79.50 

x6" 12.5 40065351 86.75 
SPECIAL RECTIFIERS ON REQUEST - 

TRANSFORMERS-115V 60 CY 
HI-VOLTAGE INSULATION 

2700v @ 2 MA; 6.3v @ .6A; 2.5v @ 7.75A..$ 4.45 2500v @ 15 MA 3.49 
1540v @ 5 MA; 340-0-340 @ 300 MA 4.35 925v @ 10 MA 525-0-525v @ 60 MA; 2X5v 

@ 3A; 6.3v (g 3.64; 6.3v @ 2A; 6.3v @ lA 4.85 425-0.425v @ 75 MA; 6.3v @ 1.5A; 5v @ 3A 3.65 415.0.415v @ 60 MA; 5v CT @ 2A; 115/230 Dual Pri 4.25 400-315-0-100-315v @ 200 MA; 2x6.3v @ 9A; 5v @ 3A; 2.5v @ 2A 5.35 500-385-0-385v @ 200 MA; 3x6.3v @ 6A; 5v 
@ 34: 2.5v @ 2A 4.75 

375-0-375 @ 175. MA, 5v @ 3A, 6.3v @ 54, 78 v @ 1A. .. . ... . . .. .. 3.79 325-0-325v @ 12 M 255-0-255v @ 240 MA. 4.25 300-0-300v @ 65 MA: 6.3v @- 2.5A; 6.3v @ 14: 2x5v @ 2A 3.25 0-17.4/21.6/25.8v @ 400 MA; 6.4v @ .5A; 2.6v CT @ 2.5A Pri 115/230 3.85 
12.6v CT @ lOA; 11v CT @ 6.SA 6.35 6.5v CO 12A; 6.3v @ 24: 115v @ lA 3.50 6.5v @ 8A; 6.5v 0 6A; 2.5v @ 1.75A 4.17 6.3v @ IA: 2.5v @ 2A..$2.29 4.0-4v @.. lA. .87 5v CT @ 20A; 10 KV INS 8.95 .6v @ 154 EMS 1.47 

TRANSFORMERS-220y 60 Cyc 
512.5-0-512.5 @ 427 MA $ 5.35 3x5. @ 64: 4v @ .25A 2.95 3x6.3v CT @ 3A; 6.3v CT @ 1.6A........ 2.95 10v CT @ 6.54: 6.3v CT @ 2.SA; 8.3v CT 
Ste. Up%Down0110/220; 500 watt 10.95 

FILTER CHOKES HI V INS 
.025 HY @ 

1.36A $ 
2 HY @ 175 MA 
3HY@ 50 MA. 
5 HY @ 70 

MA/.2 HY 350 
MA DUAL 

10 HY @ 700 
MA 

10 HY @ 55 MA 
10 HY @ 100 

MA 

1.98 
1.49 
.39 

2.39 
11.95 

.89 
1.49 

10 HY@250 MA.$3.15 
10/20 HY @ 85 

MA 1.49 
13 HY @ 130 MA 1.55 
15HY@ 25 MA. .59 
200 HY @ 10 MA 2.95 
325 HY @ 2 MA. 2.95 
600 HY @ 1 MA. 2.95 
9/60 HY @ 50/- 

400 MA 9.95 

OIL CONDENSERS -DC RATINGS 
3X.1 MFD 600v $ .59 
.25 " " .35 
.5 .. .45 .5 .. 

1 .. .. .69 2 
2 " " .85 .O1 
2X2 " 1.15 .05 
4 " " 1.29 .1 
6 gg .98 .25 
8 " " 1.85 .5 
10 it 2.25 1 
3X.1 " 1000v .85 2 
.5 " " .89 4 
1 .67 12 
2 " 1.75 1 
4 1.85 .25 
8 " 2.45 .5 
10 - 3.19 1 
20 " 4.25 2 
.5 1500v 1.02 3 
1 " 1.19 .1 
2 " 1.69 .25 
4 " " 2.69 1 
.1 " 2000v 1.75 .1 
.25 " " 1.92 .01 

.1 MFD 2500v $1.15 

.25 " " 1.25 
" 1.35 

3.45 
3000v 1.25 

" 1.30 
" 1.35 
" 2.75 
" 2.85 
" 2.95 
" 4.25 
" 6.95 
" 9.95 

3600v 3.98 
4000v 3.49 

' 3.75 
" 3.95 
" 5.75 
" 5.89 

5000v 2.75 
" 2.95 
" 3.10 

7000v 3.75 
7500v 2.25 

.5 ,. " 1.95 .02 .. .. 2.25 
1 2.09 .03 2.35 2 " 2.85 . .05 2.35 4 ,. 4.45 .1 ' 4.95 
8 4.95 2X.1 
15 6.95 .02 " 12000v 12.95 

HIGH CAPACITY CONDENSERS 
2X3500MFD 25v $3.47 200 MFD 35v $ .57 
2500 " 3v .35 100 " 50v .45 
3000 25v 2.45 4000 " 30v 3.25 
650 80v 1.29 2350 " 24v 2.25 2000 15v 1.69 10000 " 25v 4.57 

RADIO HAM SHACK Inc. 
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WANTED! WANTED! 
ATTENTION colleges, schools, hams, industrials!! 

Highest prices paid for surplus equipment, parts, and 

tubes. We are especially looking for test equipment 

TS-12, 
239. 259, 263 AAny types with TS prefix. 3 

173, 174, 
efix. 175, Write, 

wire or call. 

724frlitiv-_, 
S P E C I A L S O F THE MONTH 

WANTED! WANTED! 
APR -4, 5, 7 and tuning units. ARC -1, 3. ART -13, 
ATC, APS -10, microwave equipment in S, K, X -band. 
APS -15, APQ -13, APS -13, SCR -300, 284, 694, etc. 
BC -221, 342, 348. BC -1016 tape recorders. Write, 
wire or call. 

RADAR - COMMUNICATIONS AND TEST EQUIPMENT 
COMMAND EQUIPMENT 

TS -35 /AP X -band Signal Generator. Pulsed and 
C.W. fr q. range. 8400 -9600 mes. This unit will 
measuro power and frequency. 115v 60 -2600 
cyc. 

TS -3 /AP S-band Frequency and Power Meter. Port- 
able. Battery operated. Complete with all cables. 

TS -33 /API X -band Frequency Meter. 8500 -9600 
mcs. Contains crystal detector and indicating 
meter. Output to scope will indicate pulse wave 
shape. 

TS -62 /AP X -band Echo Box. 8400 -9600 mes. tuned 
and untuned input. Will indicate resonance on 
meter. Complete with pick up antenna and 
cable. 

TS- 268 /UP Crystal Diode Test Set. Used to check 
1N21, 1N22, 1N23, etc. Battery operated. Port- 
able. Complete with spares. 

TS-89/AP Voltage Divider. 1:10 and 1:100 ratios. 
Wide band for true pulse shape. Output to scope. 

TS -10 /APN Altimeter Test Set. Good condition. 
Complete with cables and dummy antenna $35.00 

TS -12 /AP V.S.W.R. Test Set for X -band. Complete 
with amplifier, slotted line, termination, adap- 
tors, etc. In 2 carrying cases. Excellent. 

TS-p3 /A 
CTRe-s7t ttransmitt r1eComP eteo 

wwer 
t all 

cables. 
TS -36 /AP X -band Power Meter. Consists of power 

measuring circuit. Horn antenna, co -ax to wave 
guide adaptor, connecting cable and probe. Will 
measure either absolute or relative power. Nomi- 
nal band of usefulness is approx. 8.5 -9.7 KMC. 

Excellent condition. 
TS- 118 /AP R.F. Wattmeter for the range of 20 -750 

. mcs. Will measure power up to 500 watts. 
Complete. 

TS -174/U Freq. Meter. Freq. range is 50 -250 mcs. 
High freq. version of BC -221. Excellent Condi- 
tion. 

1 -185 Signal Generator. L -band search. S -band 
track. Used with SCR -545 and similar sets. 
Complete with cables. Good condition. 

TS -61 /AR S -band Echo Box. Using meter provided 
it is possible to maximize the XMTR adjustment 
and determine relative power output. Complete 
with probe and cable. Very good condition. 

TS- 131 /AP Field Strength Meter. Consists of pickup 
unit, control box C- 111 /AP, cord CX- 149/AP, 
adaptor M -359 and case. Unit will check output 
in range 200 -1000 mcs. Excellent condition. 

TS- 226/AP used to measure peak power output of 
any xmitter in the range of 200 -1000 mes. Has 
provision for oscilloscopic signal observation and 
built in calibration. Part of AN /APM -29. Ex- 
cellent 

TS-108/AP 
length of X -band guide o ide filledwith 

Consists nd. One end 
closed other terminates in a coupling choke. 
Excellent. 

TS -14 /AP consists of S -band signal generator, freq. 
meter, wattmeter and cables. Power input is 

115v 50 -2600 cyc. Used to check various S- 

band radars and beacons. 
TS- 170 /ARN -5 XTAL controlled test t. with th following freq. ranges: 332.6, e33 8 de- 

pending on XTAL in use. This set is used to align 

selfecontained. 
path 

1 Excell 
Batterie 

t condi 
antenna are 

tion. 

AN /APS -3 Airbourne X -band Search and Homing 
radar. Complete. Contains RF head, modulator, 
synch - onizer, control boxes, plugs, antenna, etc. 
115v 400 eye. Excellent condition. .5875.00 

ASB -5 L -hand Search and Homing radar. Complete. 
Contains xmitter, receiver, power unit, control 
box, plugs, etc. 115v 400 eye. Excellent con- 
dition $125.00 

SCR -518 Radar Altimeter. 500 mes. equipment. 
Complete with xmitter, receiver, control box, 
power unit, junction box with all cables, racks, 
etc. Unit will indicate altitude up to 50,000 ft. 
Power input is 

indicate 
New condition.... $125.00 

AN /APS -15 R.F. Head and Modulator. X -band. Com- 
plete with all tubes. Good condition . .$125.00 

AN /APA -23 Automatic Signal Strength and Time Re- 
corder. Unit will scan a receiver thru its range 
and record all signals on electrosensitive paper. 
Input is 115v 60 -2600 cyc. and 28v DC. Ex- 
cellent condition $175.00 

DYNAMOTORS AND POWER UNITS 
Input Output price Type Volts Volts Amps 

DM -19 12 500 .200 $ 6.95 
0M -25 12 250 .050 1.75 
DM -32 28 250 .060 2.95 
DM -33 28 570 .160 

8 95 
DM -34 12 220 .080 
DY -12 12 .110 

500 .50 
PE -73 28 1000 .350 10.00 
PE -94 28 

150 .010 
14.5 .5 2.25 

PE -97 Vibrator Power Supply 8.95 
PE -98 12v 300v 35.00 
PE -101 28 400 

PE -103 6 & 12 500 .160 
PP -18 -AR Vibrapack 
RA -42 (for BC -639 Receiver) 
ATR Inverter 

12v 110v AC 125 watts 14.95 
PHONE DIGBY 9 -0347 

WRITE FOR QUANTITY PRICES 
Prices subject to change without notice. 
F.O.B., NYC minimum order 510.00. 
20% deposit required. All merchandise 
guaranteed. 

5.75 
35.00 
15.95 
29.95 

July, 951 

AN /CRT -3 Victory Girl. Dual frequency emergency 
lifeboat xmitter. Complete with xmitter, kite 
hydrogen generator, etc. New in knapsack. C.A.A. 
approved $129.50 

AN /APR -5 Radar Search Receiver. Freq. range 
1000 -3100 mcs. Will detect signals up to 10,000 
mes. with reduced sensitivity. Contains oscillator 
and mixer cavity, IF strip, power supply. Input 60- 
2600 cyc. 115v. Excellent condition. . $375.00 

T -50 Radiotelegraph Transmitter complete with 
power supply and all accessories with spares. 
Portable. New in cases $375.00 

AN/APT-5 300 -1500 mes. xmitter cavity oscillator 
using 3C22 lighthouse tube. Power output 30 
watts. Noise modulated. Excellent condition. 
Complete with all tubes $149.50 

SK -1M Radar Receiver Indicators. Freq. 195 sues. 
2 R.F. stages, 3 IF stages. 1 video, etc. New 
condition 

SCR -183 Airbourne Command Equipment. Freq. 
range 201 -398KC and 2500- 7700KCS. Complete. 
Contains receiver, xmitter, dynamotor, antenna 
switch, control box, coils, etc. Power input 24- 
28v. Brand new in original cases. Manufactured 
by Western Electric $125.00 

NAVY RU Command Equipment. Similar to SC 
- 183 

DU -1 Direction Finding Equipment for SCR -183 and 
RU Series Equipment. Can be used with any re- 
ceiver for direction finding in freq. range 200 - 
1600KC. New. Complete $45.00 

SCR -515 (BC -645) contains xmitter, receiver, 
dynamotor PE -101, control box, manual, 

1 etc. New 
AN /PPN -1 EUREKA! Ground portable, beacon re- 

sponder. Unit will work into the AN /APN -2 
transponder for purposes of homing. C.W. com- 
munication can also be carried on between plane 
and ground. Unit comes complete with xmitter, 
receiver, power pack, phones, etc. Brand new in 
knapsack. AN /APN -2 EQUIPMENT CAN BE SUP- 
PLIED ON ORDER. 

SCR -269/G Automatic Radio Compass. Freq. range 
200- 1750KC. Complete with BC- 433 -G receiver, 
BC -434, LP -21, 1 -81, 1 -82, BK22, etc. Very 
good condition 

SCR -300 Frequency Modulated Transceiver. Freq. 
range 40 -48 mcs. complete with 18 tubes, hand- 
set and antenna. Powered from self contained 
battery pack. Excellent condition. Weight ap- 
prox. 35 lbs. with battery, each $450.00 
Pair 

TCS Marine Radio Telephone and Telegraph Xmit- 
ting and Receiving Equipment. Freq. range 1500 - 

12000KC. Consists of xmitter, receiver, antenna 
loading coil, remote control box, power unit, 
cables, etc. Power input is 12 or 32v DC. We 
can supply an 110v AC power supply for station- 
ary use at additional cost. Excellent condition. 

SCR -536 Xmitter- Receiver (handy talkie). Freq. 
range 3885- 5500KC. Complete with coils, tubes, 
crystals. Very good condition $89.95 

AN /APA -10 Panoramic Adaptor for use with any re- 
ceiver with following IF's: 455KC, 5 mcs, 30 
mes. Unit will give panoramic presentation (1 
me wide for 955KC input) (100KC for 5MC 
input) (2MC for 30 mcs input). Power input 
115v 400 eye. but can be changed with the 
addition of a proper power transformer. 

Excel- lent condition $175.00 
AN /ARN -5 Glide Path Receiver. Freq. range 332.6, 

333.8, 335.0 mcs. selected by changing crystals. 
Complete with receiver, mounting MT -28, AS -27 
antenna, BC -732 control box, and indicator 1- 
101-C. Power input is 28v 1.7 amp. Excellent 49.95 condition 
With B model receiver $99.95 

SCR -510 Freq. Modulated Portable Transceiver. 
Covering range of 20.0 -27.9 mcs in 80 channels 
100KC apart. Complete equipment consisting of 
BC -620 transceiver, power supply PE -97A, T -17 
mike, handset, AN -45 antenna, battery operated 
or 6 or 12v input. Excellent condition . .$69.95 

SCR -610 similar to SCR -510 except for freq. range 
which is 27.0 -38.9 mcs. Excellent condi- 
tion $79.95 

AN /APA -11 Pulse Analyzer to work with Search 
Receiver for analysis of received pulsed signals. 
PPS, pulse width, wave shape, can be displayed 
on an CR tube. Unit can also be used as a 
standard oscilloscope for general servicing work. 
Input is 115v- 400 -2600 cyc. but can be changed 
with the addition of a 60 eye. transformer. Very 
good condition. 

SCR -694 Field Radio. Light weight version of 
SCR -284. Freq. range is 3.8 -6.5 mcs. Power 
output is Al -20, A3 -5; comes with transceiver 
BC -1306, GN -45 or 58 hand generator, antenna 
system, microphone, headset, etc. In excellent 
condition. 
PE -237 AC Power Supply for stationary use can 
be supplied at additional cost. 

SCR -522 VHF Airbourne Command Equipment. Freq. 
range 100 -156 mcs. in 4 channels receiver and 
transmitter. Crystal controlled. Complete equip- 
ment. Consists of trans /rec, control box BC -602, 
dynamotor PE -94, AN1O4A antenna, plugs, etc. 
Power input with PE -94 is 28v. Excellent con -. 
dition. We can supply PE -98 dynamotor for 12v 
input at additional cost. 

ARC -5 274N 

RECEIVERS 

OTHERS 

ARA 500- 1500KC. New $24.95 
453B 200- 550KC. New 14.95 
455B 6 -9 mes. New 16.50 
433 200- 1750KC. Good 29.95 
ARR -2 234 -258 mcs. New 19.95 

TRANSMITTERS 
459 -A 7 -9.1 mes. New $12.85 
696 -A 3 -4 mcs. New 29.95 
TYPE O 5.3 -7 mcs. New 9.95 
AVT -23 3000- 13,000KC complete w /control 

box, manual, etc. C.W. or phone. 14 or 
28v input. Brand new. Original cases 

59.95 BC -950A 100 -156 mcs. New 

ACCESSORIES 
BC -456 Modulator. Good $2.25 
BC -450 Control Box (3 ree). Used 1.25 
BC -451 Control Box (xmitter). Used .98 
BC -442 Relay Unit (ANT.). Used 1.95 

Flexible Shafting Available 

MISCELLANEOUS SPECIALS! 
Sound Powered Chest and Headsets MI- 

2454-B type O, mfg. RCA. Brand new 
29 95 in original boxes. Pair $ 

Trailing Wire Antenna Feed Tube. New 5.95 
Goniometer for SCR -277 Direction Finder. 

39.95 Excellent 1.95 RL-7 Interphone Control Box. New 
2 95 

FT -154 BC -348 Shock Mounts 
AN /CRW Receiver for Remote Control.... 5.95 
BC -1206 Beacon Receiver 200- 400KC, 28v 

4.95 in. Excellent 
MN /26 -Y Compass Receiver. Very good. 24.95 
BC -433G Compass Receiver, 200- 1750KC 

39.95 in 3 bands. Excellent 
BC -778 Gibson Girl 500KC. Good condition 3.95 
BC -1016 Tape Recorder. Complete. New 459.50 
CFI Unit with 200KC Xtal. New 14.95 
T -17 Carbon Mike. Used. Good 1.59 
BC -329 Transmitter. Excellent 89.95 
QBG -1 Sonar complete with Hydrophone. 125.00 Excellent 
BC -1091 RF Head. Very good condition 69.95 
AN /104A Antenna for SCR -522, ax handle. 

3.95 New 
LP -21 Direction Finding Antenna. Good 12.95 
ASB 500 mes VAGI Antenna Dual 6 Element 1$ 

95 Single 5 Element 
AN /APA -17 Radar Direction Finding An- 

tenna, back to back parabola, freq. range 
300 -1000 mcs. Horizontally and vertic- 
ally 59.00 polarized. Excellent 

CG- (172/173) CPN -8 10CM Coax Patch 405 Cable. New 1.25 CX- 548/CRD -3 Cable. New 1.25 CX- 546 /CRD -3 Cable. New 
CD -508A with SW 14 -U and 2 Cord At- 

tachments with JK -48 Jack and PL -68 
.75 Plug. New 1.75 CD -307A with PL -55 and JE. New 

Spares for ARC -5 and 274/N, APR -1, ASG- 
10. We have a large stock of TS -34A/ 
AP Spares. 

COAXIAL CABLE CONNECTORS 
83 -1AP ...5 .30 83 -13P ...$ .45 83 -168 ..$ .15 .15 
83 -1F 1.30 83 -ISPN .. .50 83 -185 .. 
83 -1H .09- 83 -1T . 1.30 UG -27/.0 .. .68 
83 -1.J .80 83 -22AP .. 1.10 U6-58 AT 63 
83 -1R ... .40 83 -22R ... .48 UG -85 /U . . .88 

Others in stock. Write for prices. 

CORDS AND PLUGS 
CD 508A Cord Assembly with SW 14 -U Switch and 

2 cord attachments with JK 48 Jack and PL 68 
Plug. Value -$5.00. Our Special Low Price. 5e 9 Brand New 

CD307A with PL 55 and JK. New $1.29 9 
JK 26 Jack only -Brand New 20c 

20 PL 55 Plug -New 35e PL 68 Plug -NEW 
Jones plug 8 contact male and female 25e 
PL -Q -59 49c 
PL -P -60 49c 
PL -Q -61 49c 
PL -Q -62 49c 
PL -Q -77 69c 
PL -Q -171 89c 
PL -153 -A 69c 
PL -172 89c 

BC -221 FREQUENCY METER 

This is a Terrific Value! QUANTITY IS LIMITED - 
so first come, first served. They are just like new, 
with original calibration charts. Range 125- 20,000 
KC with crystal check points in all ranges. $9A.0 
Complete with crystal and tubes. ONLY a7.7 aa77 s!! 

RADIO HAM SHACK Inc. 
189 GREENWICH STREET . NEW YORK, N. Y. 
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NEW PRICES 
on 17 " -20" TV KITS, SETS, 

CHASSIS and CABINETS 

tttE FlE_AK °" °°1 
tELEYlSit3NsEtl...,. 
tHE CHAS,-.SES_,-rou 

' 

5E4-IS 
A4 GCC 

AS TMEl. H.S$ 

SAVE UP TO 50 %! 
Transvision makes the finest TV KITS, SETS, 
and WIRED CHASSIS that money can buy. 
PRICED AMAZINGLY LOW. Kits are easy 
to assemble. Give top quality picture and 
sound. Ideal for both hobbyists and dealers. 

BEAUTIFUL NEW CABINETS. 
Write for Catalog RN. 

Write for Prices and Details Today! 

TRANSVISION, INC. 
Dept. RN NEW ROCHELLE, N. Y. 

Service Industry 

AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 

TV Service Industry Gets a Jolt 
IKE a bolt of lightning out of a 

J cloudless, blue sky the news of the 
launching of the Western Union Serv- 
ices, Inc., to handle television receiver 
installation and service jarred the in- 
dependent radio and television servic- 
ing industry as nothing ever has be- 
fore. A subsidiary of the giant Western 
Union Telegraph Company, the first 
official news of the existence of West- 
ern Union Services, Inc., came in the 
form of an announcement that this 
new servicing agency was authorized 
to handle the installation and servicing 
of Du Mont television receivers. 

The initial announcement stated that 
W.U. Services would, at the outset, 
confine its activities to three counties 
in northeastern New Jersey- Passaic, 
Essex and Union. It is interesting to 
note, however, that these three coun- 
ties have about the largest concentra- 
tion of television receivers in the coun- 
try and provide what is perhaps the 
choicest training ground available for 
developing the nucleus for the exten- 
sive national servicing organization 
that is being planned by this new com- 
pany. 

The reaction of television service 
contractors to the birth of this poten- 
tially huge competitor was a spontane- 
ous and, in many cases, vitriolic con- 
demnation of the Western Union Tele- 
graph Company and the Allen B. Du 
Mont Laboratories. Some of the tele- 
vision service associations questioned 
the legal right of a public utility to 
employ its resources to compete with 
a multitude of small businesses and 
practically all of them castigated Du 
Mont for being a party to these new 
developments. 

However, a few of the television 
service associations that have been 
deeply concerned with the chaotic con- 
ditions in independent television serv- 
ice activities took a more realistic view 
of this startling new development. The 
members of these associations have 
recognized for a long time that the im- 
mense dollar volume of business in- 
herent in television installation and 
service automatically placed it in the 
category of big business. The growth 
of v.h.f. television had been so phe- 
nomenal and the business opportuni- 
ties so plentiful that the lush business 
of receiver installation and service was 

dropped into the laps of any and all 
service operators who asked for it. 
This condition spawned a host of ineffi- 
cient service businesses which folded 
up quickly during the natural levelling 
off periods in the mushrooming growth 
of the industry. 

To the members of these service as- 
sociations the advent of Western Union 
into the television service business pre- 
sented a needed opportunity to focus 
the attention of all top -flight inde- 
pendent TV contractors on the abso- 
lute necessity for cooperation in the 
solution of their mutual problems. 
They feel that the current business 
slump is but a brief interlude in tele- 
vision's growth and that u.h.f. televi- 
sion alone will usher in another fren- 
zied period of expansion. And now is 
the time, they say, to effect the right 
kind of a national organization. 

The unfortunate factor that persists 
in television thinking and planning is 
that far too many people in all phases 
of the TV business are still "pre -war 
radio service -minded." It seems. very 
difficult for lots of people in the busi- 
ness to grasp the broad concept of 
television as a spectacularly new in- 
dustry. It is not an off -shoot of radio. 
It is an entirely new business. Al- 
though it has used the marketing ma- 
chinery that was created for radio 
there is every indication that it will 
eventually hew out new channels of 
distribution. 

The advertising philosophies that 
sold millions of radio sets do not 
"click" in selling television receivers. 
Radio sets that sold for more than 
twenty -five dollars were marketed as 
an adjunct to the furniture in which 
they were housed. But the one -eyed 
cyclops that is a TV receiver is a prob- 
lem child for the interior decorator and 
is tolerated in the living room only be- 
cause of the entertainment it provides. 
It will not be long before good televi- 
sion viewing will influence the design 
of new homes. 

Here is an entirely new business 
with an enormous service income po- 
tential but it must be efficiently and 
satisfactorily served, 

Successful television service con- 
tractors do not fear the competition 
of big business in installation and 
service. They know that in operating 
under the same marketing and supply 
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Over a Million in Stock! 
Whether you require large quantities of relays for exact requirements. Each relay is brand new, stand - 

production runs or single units fer laboratory or ama- and make, inspected, individually boxed and fully 

teur work, Wells can make immediate delivery and guaranteed. 

save you a substantial part of the cost. The following list represents only a tiny portion of our 

Our capable engineering staff is prepared io offer relay stock. Write or wire us for information on types 

assistance in the selection of correct types to suit your not shown. 
UNIT 

STOCK D.C. UNIT STOCK D.C. UNIT STOCK D.C. 

NO. VOLTAGE OHMAGE CONTACTS PRICE NO. VOLTAGE OHMAGE CONTACTS PRICE NO. VOLTAGE OHMAGE CONTACTS PRICE 

STANDARD DC TELEPHONE RELAYS R -525 12/24 200 1C /10 Amps. W -E -TYPE "E" RELAYS 
Slow Make $1.55 R -736 18/24 600 3C $1.50 

R -861 115* 
10 

$2.05 
R -794 12 3 Coils, 3B &3A/15 R -585 12 650 2C 1.30 

R -101 4 
600 

28 & 1 A 2.45 16 Ohms Ea. Amps. S. Mk. 3.35 R -487 12/24 650 2C 1.30 
R-100 24 330 5A & 1C 2.45 CONTACTORS R -164 24/32 1000 lA 1.50 
R -518 40 3300 5A 2.20 
R -518 85/125 6500 1C 3.60 R -188 24 200 1A/75 Amps. $3.70 R -646 24/48 1300 16 1.50 

R -266 150 6500 lA 2.45 R -183 24 60 IA /50 Amps. 3.45 SEALED RELAYS 

R -633 180/350 10,000 IC & 5 Amps. 2.90 R -187 24 100 1A /50 Amps. 3.70 R -658 6 35 2C /Octal Plug $3.45 

R -664 110E 2B & 1A/ R -554 24 85 2A /100 Amps. 5.90 R -125 24 300 2C /Octal Plug 3.45 
Oct. Skt. 2.45 R -788 100* 3B & 2A 5.45 R -261 12/24 1900 1C /5 Pin Plug 3.75 

R -684 115` 1C 2.45 R -682 115* 35 5A /10 Amps. 6.10 R -673 48/150 7500 1C /5 Amps. 2.80 
R -264 220' 1B 2.45 R -767 24* 20 2A /10 Amps. 3.70 S OR 
R -564 220* 1B & 3A 2.45 R -180 12 25 lA '50 Amps. 4.05 

7L 
VOLTAGE REGULATORS 

R s 1.05 
R -667 6 .75 1B /10 Amps. R -657 24 50 4A /100 Amps. 6.95 R -745 6 2 / Amps. $ 

I A /3 Amps. 1.45 R -265 24 60 lA /100 Amps. 3.45 R -780 24 350 IC /6 Amps. 1.05 

R -632 6 12 5A & IC 1.25 R -535 24 70 1A /100 Amps. 4.80 R -509 6/12 35 1B /2 Amps. 1.05 

R -154 6/12 200 lA 1.50 R -556 24 70 IA '100 Amps. 4.80 SPECIAL RELAYS 

R -517 12 250 2A 1.50 R -557 24 100 IA /50 Amps. 3.85 R -503 12/32 100 3A, 2C $2.80 
R -777 12/24 70 lA & 1B 1.50 R -178 24 100 lA /100 Amps. 4.80 
R -578 24/48 2500 1B & lA 1.30 R -727 10 20 1A /20 Amps. 1.85 

R -749 600 ... Max. 28 Amps. 7.45 
550* ... 16/38 Amps. 4.35 

R -1 16 85 3000 1 B 3.05 R -608 24 125 IA /200 Amps. 2.80 
R -250 115'` ... Adj. Cir. Bk. 

R -583 110 3300 lA 2.20 R -184 28 50 IA /100 Amps. 4.90 -.04 -.16A 17.50 
R -631 100/125 3300 2A 1.90 R -719 24 10 1A -200 Amps. 4.90 R -579 220" . 1B 8.70 
R -827 150 6500 2A, 1B 2.45 R -182 28 80 1A/25 Amps. 2.40 R- 294 27,5 200 1B 5.35 
R -623 150 6500 1C & 2A 2.45 R -244 75* 265 IA '20 Amps. 2.20 R -686 115'' ... 2C 6.30 
R -571 150 7000 1B 2.45 R -659 12 7.2 2A/20 Amps. 1.70 R -246 115* ... 1 B 11.20 
R -565 150 7000 lA & 2B 2.45 R -681 12/15 16 2A/15 Amps. 1.55 R -246A 115* . . . IA 11.20 
R -545 110/250 7000 IC 2.45 R -552 24 70 4A/50 Amps. 5.35 

R -611 24" 1A /30 Amps. 5.35 
R -124 300 12,000 lA 1.55 R -185 24 100 IA /50 Amps. 3.45 

R -283 12 125 1C /10 Amps. 1.25 

R -511 24 200 W /Micro N.O. 3.05 R -186 24 132 IA /50 Amps. 4.35 
R -614 18/24 60 1A /15 Amps. 4.35 

R -160 6 12 3C & 3A 1.30 R -817 24 150 1A /50 Amps. 3.45 R -262 200 1C 4.70 
R -591 6 40 1 B& IC 1.35 R -534 14 45 1 A /30 Amps. 2.05 

R -245 1 2 25 4" Micalex Lever 1.20 
R -592 12 160 113 & 2C 1.35 R -223 28 150 1A/40 Amps. R -527 6/12 50/50 In Series 1.20 
R -155 12 100 4A & 4B 1.45 /48 VDC. 1.70 

R -527 12/24 60/60 7 C 2.05 
R -520 200/300 14,000 2C 3.45 R -680 6 3 1 A 50 Amps. 3.90 R-255 . I C 2.05 
R -159 6 50 2A 1.35 R -677 6 3.5 lA /50 Amps. 3.90 R-669 75* 400Cyc. lA lA 1.20 
R -158 6 50 4A 1.35 R -532 6 15 1A/50 Amps. 3.90 

R -660 6 1B, 
lA 

1.20 
R -576 12 200 2A 1.35 R -676 12 16 1A /50 Amps. 

R -661 24 ... %" Solenoid Valve 3.10 
R -153 12 200 1C & lA 1.55 1 50 Amps. 3.90 

R -295 12 275 Annunciator Drop 2.70 
R-678 12 18 lA /50 Amps. 3.90 R -230 5/8 2 2A, 1C 2.70 
R -656 100 1A /100 Amps. 2.60 

R -813 12 12 Wafer 5.35 
R -553 24 55 lA /5 Amps. 4.05 

R -275 12 750 lA, 18, 1C 3.45 
R -679 24 80 IA/50 Amps. 3.90 

R -716 24 70 2A/5 Amps. 1.80 
R-610 24 80 lA D61. Bk. 2.05 

R -620 6/12 35 2C, lA 1.30 
R-555 24 100 1A/50 Amps. 4.80 R -629 9/14 40 1C /10 Amps. 1.55 
R -533 24 150 1A/50 Amps. 4.05 

R -720 24 50 2C. Ceramic 1.70 
R -717 24 200 1A/50 Amps. 3.45 

R -500 12 10 /10 2C/6 Amps. 3.55 
R -703 12 20 2A/25 Amps. 2.80 R -816 12 10/15 2C/6 Amps. 3.55 
R -748 24 60 1A /30 Amps. 2.45 

R -524 24t 1.20 
R -655 24 80 lA ,50 Amps. 6.05 

R -566 115* Coil Only 1.00 
R -654 24 150 2Aí Amps. 2.40 R -710 150 Coil Only .75 
R -742 24t 70 IA '25 25 Amps. 3,05 *AC. tAC /DC. 

R-635 
R-648 
R-826 
R-770 
R-538 
R-771 
R-603 
R-575 
R-764 
R-563 
R-801 
R-213 
R-690 
R-589 
R-113 
R-689 
R-799 
R-114 
R-115 
R-110 
R-121 
R-634 
R-800 
R-537 
R-750 

SHORT TELEPHONE RELAYS 
12 100 1C & IA 
12 170 lE 
12 150 2C, 1B 

24 150 lA /10 Amps. 
24 180 2A 
24 200 1A/10 Amps. 

18/24 400 
500 
1000 
7500 

48 
60/120 

115* 
5/8* 
115* 

12 125 
12 

12 /24 
24 
24 
24 

24/32 
150 

150/250 
12 

12/24 
24 

2A 
2C 
2C & 2A 
IA 
NONE 
2A 
2C 
2A 

150 4A 
255 1C 
500 None 
500 4A 
500 IC 
3500 1C 
5000 2A & IC 
6000 1A& 1 B 

150 2C & 1A 
150 2C &1B 
400 lA 

SLOW ACTING DIFFERENTIAL RELAYS 
R -547 24 200 1C -Slow Bk. $1.80 
R -548 48 1000 1B -Slow Make 2.00 R -208 120 2000 2C /3 Amps. $2.45 

R -128 50 2100 1C -Slow 
BBA S SIC CONTACT ASSEMBLIES SHOWN IN UNOPERATED NORMAL 

2.80 R-209 

: tt ° 
tf t t f 

$1.35 
1.35 
1.55 
1.45 
1.55 
1.45 
1.55 
2.40 
1.85 
1.70 
1.45 
3.10 
2.45 ROTARY RELAYS 
1.30 R -709 6/8 1 12 Pos. 3 Wafer $3.90 
1.55 R -197 9/16 70 2C 1.45 
1.55 R -713 9/14 125 1C & 1A 2.05 
1.00 R -198 9/14 125 3B, 3A, 1C 2.05 
1.60 R -616 28 7 5B & lA 1.90 
1.70 R -712 24 200 2B 2.05 
1.70 R -711 24 200 2C & 1B 2.05 
2.05 R -573 28 200 1C & I B 2.05 
2.45 R -284 28 200 4C & 1B 1.45 
1.55 R -200 24/32 275 3C & 1B 2.05 
1.55 R -766 24 230 12 Pos. 8 Deck. 4.90 
1.60 R -809 28 7 1 B& 12 Pos. W/ 2.45 

7" Shaft for Wafers. 

SPECIAL! 

CO -AXIAL RELAY 
D153766 SPDT, 6 VDC. 19 OHM COIL. DE- 

SIGNED TO ACCOMMODATE 75 WATTS MAXI- 
MUM. PERFECT FOR ALL TYPES OF ANTENNA 
SWITCHING. DESIGNED FOR USING STANDARD 
83 -1SP COAXIAL FITTINGS. PART OF RAX -1 

EQUIPMENT. NO. R- 845 -$6.95 EA. 

POSITION 

Form A- "Make" Form B- "Break" 
(Single Throw, (Single -Throw, 

Normally Open) Normally Closed) 

/WELLS 
SALES, INC. , 

July, 1951 

Form C- "Break- Make" 
(Double -Throw) 

WRITE FOR 
WELLS CATALOG 

Form D- "Make- 
Before- Break" Form E- "Break- 

Make- Before -Break" 
Telephone 

SEeley 8 -4143 

833 W. CHICAGO AVE., DEPT. R -7, CHICAGO 22, ILL. 
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do 301S 1HJIä SAVM7V 
3UV S33IHd SMV3d 
1000 KC CRYSTAL METER BARGAIN 

Accurate to .02% or bet- 2" Sq. Bakelite Case 
ter. Mounted in plug- 0.100 MA DC (0 -30 

in holder. e Scale) made 6y@ Weston 

Only $2198 Brand New .... 

PANEL METERS 
GE- General Electric 
W H- Westinghouse 
W- Weston S- Simpson *- Special Scale 
SQ- Square Case 

2" Meters 
0-100 UA, GR....$6.95 
0-5 MA, S. SQS,,, 2.95 0-5 MA, GES 2.45 0-20 MA, 5* 1.95 
0-100 MA, Wo 2.49 0-200 MA, S 2.95 0-.5 AMP RF, SQ 2.39 
0-2 AMP RE, S, SQ 2.95 
O-4 AMP RF, GE. 2.95 0-30 AMP DC, GE. 2.95 

3" Meters 
0-4 KV, DC, RS. . . $7.95 
0-2 MA, S 4.50 0-15 MA, GE, SQ 3.95 0-20 MA, WHS..., 2.95 0.20 MA, S 3.95 100-0-100 MA, GE 3.95 0-30 VOLT DC, DA 2.75 0-200 MA, GE 4.50 

OIL CONDENSERS 
1.75 mfd 400 vdc $0.39 
6 mfd 600 vdc .95 
B /8 mfd 600 vde 1.79 
10 mfd 600 vdc 1.95 
4 mfd 1000 vdc 1.95 
1 mfd 5000 vde 4.50 .1/.1 mfd 7000 vdc 2.95 
.1 7500 vde 1.25 
2 mfd 6000 vdc 12.95 

PIGTAIL MICAS 
MMF: 5, 20, 50, 60, 100, 250, 300, 400, 500, 750, 800, 1000, 2000, 3000, 4000, 5000, 6000, 10000 50.09 ea. 

Ceramicons 
MMF: 20, 120,$5002i. 

$O.os e . 

Silver Mica Capacitors 
MMF: 10, 50, 60, 340, 750, 780, 1000.50.12 ea. 

Choke Bargains 
Fully Cased 

6 Hy, 200 MA ....$2.49 
8 Hy, 17S MA.... 1.95 

READ 
THIS 

CARE- 
FULLY 

This high quality 2" 
Square, Bakeli e eased 
meter made by WES- 
TON LTD. Its range is 
0 -500 ma RF (0 -.5 Ame) 
with an internal therm° -. 
couple. By simply r- 
ing the therm:, it becomes 
a LINEAR 0 -2 ma. DC. 
meter, which can easily 
be shunted for other ma 
ranges. It has an approx. 
6 millivolt rating. Brand 

boxes 
Packed original 

(Discounts on nquantity9 
orders) 

HIGH 
CURRENT 

MICAS 

Tolerance 50/o 
TYPE G1 

CAP Amps. KV Price 
MFD 1 Me DC Each 
.00024 4 6 $ 4.95 

TYPE G2 
0003 4 10 $ 5.95 .0006 5 10 6.95 

TYPE G3 
.00015 8.2 20 $12.95 .0012 16 15 17.95 

TYPE G4 
.001 17 30 $34.50 
.002 22 20 34.50 
.0039 30 20 34.50 

TYPE G5 
.00015 10 35 37.50 
1% W. W. Resistors 
Ohms: 2K, 5K, 8500, 
50K, 100K ...$0.35 ea. 

Non -Inductive 
Resistors 

Ohms: 500, 2000, 12.500 100 watts $0.75 
Heavy Duty 4 Conductor 
Rubber Covered Cable. 

.10 per foot 

RAYTHEON SWINGING CHOKE 
2 to 12 fully cased. High voltage 

to i s Ohms DC insulation, ce 
m 

insu- lators. Very conservatively rated. Weight 60 Lbs. 
$16.95 ea. 

Meter Multipliers 
1 Meg. 1/5 of 1% Cage 

Enclosed 1 KV...$2.95 
2 Meg 1/2 of 1% Tubular 

2 KV $2.95 
4 Meg 1/2 of 10/0 Tubular 

4 KV $3.95 

GE KV METER 
0 -15 KV DC, -- 31/2" SQ. 
Bakelite cae. 500 UA 
movement. Includes 30 
Meg. 1% Ext. multi- 
plier $15.75 ea. 

BAKELITE CASED MICAS 
MFD VDC Priced MFD VDC Price MFD VDC Price 
.001 600 $.181.024 1500 $ .65 .001 5 KV $1.60 .002 600 .24 033 1500 

50 
.75 0015 5 KV -1.60 :67,5 .01 600 .26 02 2 KV . .003 5 KV 1.90 .02 600 .26 2500 .45 

.004 2500 .45 .005 5 KV 2.50 .01 1 KV .35 .004 2500 .50 .0003 8 KV 2.50 .002 1200 .35 .0001 5 KV .70 .0005 8 KV 2.90 
WIRE WOUND RESISTORS 

5 watt ohms: 25 -50- 200.2500 $ .09 ea. 10 watt ohms: 25 -40 -84 -400- 1325 -2K -4K .15 ea. 20 watt ohms: 50.70 -100- 300. 750- 1K -1.5K 2.5K- 2.7K- 5K- 16K -20K .20 ea. 30 watt ohms: 100- 2500 -5300 -18K .22 ea. 300 watt ohms: 100- 3750 -1500 -2K, 100, 20K, 25K -SOK .59 ea. 
GUARDIAN LATCHING RELAY SPOT, 110 V 60 cy Coil, 15 Amp Contacte..$1.95 

ADJUSTABLE SLIDER RESISTORS 20 Watt: 1, SO Ohms $0.25 50 Watt: 
75 Watt: 100, 1505200 Ohms .39 

100 Watt: 50, 100 Ohms '39 '.49 
MISCELLANEOUS BARGAINS 25 ohm 675 watt Rheostat 52.95 

250 
meg 

f 
35 watt 

Midget Var.sCCeramic Ins .99 15 f Midget Var. Ceramic Ins 
.69 

4PST Lever Switch Mossman .89 
Ceramic RF Switch SP 11 Pas 

.89 
4PDT Relay, 4500 Ohm DC Coil .95 
.05 600V Oil Tubular 12 for 

1.99 
102, 150 Pats........... .99 
5 -20 mmf Ceramic Variable "" 4 for .24 
1.5 -7 mrnf Ceramic Variable .24 
SPST Push Button Switch .24 
5x5 MFD 400 VDC Oil .29 

.59 Ixlxl MFD 1200 VDC Fil Transf. 21/2V CT, 40 AMPS, 110V CY 6.95 

.59 

HIGH WATTAGE ANTENNA RELAY 110/220 Volt 60 Cy. coil. 5000 Volt. 15 Amp con- tacts, DPST. Ceramic insulation $9.95 ea. 

¡PEAK ELECTRONICS CO 
1188 WASHINGTON ST., NEW YORK 7, N. Y. I 

I Phone COrtlandt 7- 6443 -4 I i I 
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conditions their small, personally man- 
aged businesses can be handled far 
more efficiently and profitably than 
any branch operation of a large servic- 
ing organization. 

Also, many television contractors 
have done well in the business of con- 
verting sets for larger picture tubes. 
They realize that u.h.f. conversions 
alone will create a billion dollar busi- 
ness for service shops in the present 
major TV markets. It is the kind of 
business that can be merchandised ef- 
fectively and profitably handled in a. 
well- organized shop. And it is the type 
of activity that can be handled readily 
by a branch of a national servicing or- 
ganization which has the facilities and 
the know -how for selling service to the 
general public. 

- 

The major headaches and threats to 
the business of television contractors 
come from the thoughtless manage- 
ment practices employed in some com- 
peting independent businesses. The 
worst black eyes that have been plas- 
tered . on the TV servicing industry 
have come from the failures of the in- 
dependents who have folded through 
mismanagement and the careless han- 
dling of contract monies. 

From the standpoint of bigness in 
competition it is an accepted fact 
throughout the television service in- 
dustry that the RCA Service Company 
has been the major stabilizing influ- 
ence for the entire television servicing 
industry. The RCA Service Company 
has conducted its operations on a 
sound business basis and its pricing 
policies 

- have been instrumental in 
checking a complete deterioration of 
service through thoughtless, profitless 
pricing in many television areas. 

In the event that Western Union or 
any other giant corporation succeeds 
in establishing a complete national TV 
installation and servicing organization 
the effect on independent service con- 
tractors will be secondary to its impact 
on the independent replacement parts 
manufacturing and distributing indus- 
tries. 

The only economies that can be ef- 
fected by size are in the facility it 
affords to buy supplies in large enough 
quantities to warrant dealing directly 
with the original manufacturers. The 
task of training, maintaining and di- 
recting a vast army of field technicians 
whose duties require more than mech- 
anized thinking will require a national 
servicing organization to carry a very 
heavy overhead burden. This in itself 
precludes any danger of a big organi- 
zation underpricing the independents. 

As a matter of fact, a national serv- 
icing organization would, of necessity, 
have to confine its activities to the re- 
ceivers of only one or two large manu- 
facturers which it would handle on a 
reasonably exclusive basis. This con- 
centration of attention on a limited 
number of receivers and circuits would 
permit a standardization of service 
procedures that is not possible in a 
shop that "free- lances" the field. 

There will always be plenty of op- 
portunities for the individual service 

sagea 
"M« 44:C qatiacd 

in your own LIVING ROOM 
- i j '.°' S .. ÿ , 

\\»_./W 
' .l. 

"s 
reproduction 

Model 10C3 

the BROOK High Quality All- Triode 
AUDIO AMPLIFIER 

Write for free Technical Bulletin, defailed Distortion 
Analysis & booklet "Better Listening" 

Brook Electronics, Inc., Dept. RG -1 
34 DeHart Place, Elizabeth, New Jersey 

THE WORLD'S SMALLEST, YET 

Most Powerful Radio 

Loop Antenna 

CGrayburne 

Length: 2 ". Diameter: 1/2" 

HIGHEST EFFICIENCY: Has a Q of 240 -275; 
ordinary loops have only 110. (Measure- 
ments made with Boonton Q- Meter.) 
OMNI -DIRECTIONAL: Equally sensitive and ef- 
ficient at every angle. Needs no orientation. 
GREATER RECEIVING RANGE: Boosts sensitiv- 
ity and signal -to -noise ratio -of special im- 
portance to portables. 
INCREASED BUSINESS: Ferri -Loopstick im- 
proves set performance so amazingly, your 
customers will call you a "miracle man." 
Every AM set -owner is a HOT PROSPECT ! 

LOW COST: Consumer List Price only 75e. 
Liberal discounts. 
SERVICEMEN! For name of your nearest Ferri - 
Loopstick distributor, write to us NOW! 

GRAY BURNE 
C O R P O R A T I O N 

103 LAFAYETTE ST. NEW YORK 13, N.Y. 
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operator who possesses the combina- 
tion of managerial and technical TV 
service "know- how." 

It is interesting to speculate on the 
effect that national television servicing 
organizations will have on the replace- 
ment parts and equipment distributing 
industry. As Henry Ford once phrased 
it so pertinently, "There is only one 
thing we can be sure of in American 
business and that is change," and we 
can be sure that we'will witness plenty 
of it in the television industry in the 
years just ahead. 

Unions Aggressive 
The drop in the television service 

business that accompanied the deep 
sag in receiver sales ushered in a 
stepped up program on the part of the 
unions to organize the television serv- 
ice industry. Several unions are fight- 
ing for the business. The IBEW of the 
American Federation of Labor and the 
Electrical Workers Union of the CIO 
have been sparring for the attention 
of the television technicians and we 
learned recently that the Teamsters 
Union was also interested in this field. 

It is most unfortunate that practi- 
cally all of the organizers who are en- 
gaged in this unionization activity are 
conducting their campaigns in a man- 
ner that resembles more closely the 
underground activities of a subversive 
movement than it does the accepted 
American way of presenting issues 
honestly and fairly. 

The editors of this department have 
talked with hundreds of television 
servicing dealers and contractors and 
they have yet to find one who is op- 
posed to the unionization of his tech- 
nical employees. However, they state 
that union organizers are contacting 
their employees surreptitiously and 
making promises about the benefits of 
unionization that cannot possibly be 
fulfilled. 

Job security is the chief sales argu- 
ment in the unionization campaigns 
now underway. Yet service dealers 
and contractors have always consid- 
ered it good business to keep their 
skilled technical employees during pe- 
riods of slack business even though 
this placed a severe strain on their 
personal resources. So when economic 
pressures force these employers to lay 
off men no outside organization could 
prevent it. This occurs under condi- 
tions where it is absolutely necessary 
to either drastically curtail expenses 
or go out of business. So if the em- 
ployer is prevented from reducing his 
expenses he will go out of business and 
his technical employees will be jobless 
anyway. 

The attitude of TV service dealers 
and contractors generally was stated 
succinctly in a recent bulletin issued 
by the Television Contractors Associa- 
tion of Philadelphia: 

"There is considerable, but mostly 
uninformed, talk among contractors 
concerning labor relations and unioni- 
zation. Those who seek to organize the 
employees of a contractor seem not to 
know that a contractor exists in pur- 
suing their efforts. 

July, 1951 

W. J. SCHNELL, 
Director of Engineering, 

Sentinel Radio Corp., Evanston, Ill. 

We can't honestly say this is an unsolicited statement. Sure, we wrote to 

Bill Schnell. Asked him point blank what he, as . director of 

engineering for one of our oldest customers, actually thought about 

the TARZIAN TUNER. Naturally, we were pretty sure of what he'd say, 

for engineers appreciate the many desirable features -such 

as pin -point oscillator alignment ... unexcelled stability -which 

are characteristic of the TARZIAN TUNER. Manufacturers are invited 

to write for complete engineering data on the TARZIAN TUNER. 

SARKES TARZIAN, Inc. 

Tuner Division Bloomington, ndiana 
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AN IMMEDIATE SENSATION! 

FISHE 
HIGH QUALITY 

Phonograph PreamplIfIer 
Here is the top quality, reasonably priced preamplifier you have 

always wanted. The FISHER' provides exact equalization for low - 
level magnetic pickups of any make, such as GE, Pickering, Audax, 
Clarkstan and others; also used as a microphone preamplifier. 

Net price only $12.57 

RADIO and TELEVISION 
Thorough training for men and 
women in all Technical phases APPROVED FOR VETERANS 

WEEKLY RATES DAYS -EVENINGS FREE PLACEMENT SERVICE FOR 
GRADUATES 

For Free Catalog write Dept. RN -51 
RCA INSTITUTES, INC. 

A Service of Radio Corporation of America 
350 West 4th St., New York 14, N. Y. 

Outstanding Features: 
Uniform response, 30 to 20,000 cycles. 

Self powered. Two stages of triode 
amplification. Extremely low hum. 

Full low- frequency equalization. High 
gain. Completely enclosed chassis 
with bottom cover. Plugs supplied. 

Output cable can be up to 50 feet in 
length. SIZE: 3% x 35/s x 3% high. 

WRITE FOR FULL DETAILS 

FISHER RADIO CORPORATION 
39 E. 47TH ST., NEW YORK 

PEN -OSCIL -LITE 
Extremely convenient test oscillator for all radio 
servicing; alignment Small as a pen Self 
powered Range from 700 cycles audio to over 
600 megacycles u.h.f. Output from zero to 125 
v. Low in cost Used by Signal Corps 

Write for information. 

GENERAL TEST EQUIPMENT 
38 Argyle Buffalo 22, N. Y. 

TUBES!' 
WE BUY FIRST QUALITY TUBES FOR CASH! 

Fully Guaranteed Brand New Immediate Delivery 
1SS 
1 U 
5U4G 
SY3GT 
6A T6 
6AU6 
6AV6 
68E6 
6/MGT 
6K6GT 
6W4GT 
35W4 
35Z5GT 

59 
ea. 

Terms: 25% with order, 
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1R5 
1T4 
1 U4 
3S4 
3V4 
6AL5 
6ÁR5 
6BÁ6 
6SA7GT 
6SK7GT 
6SN7GT 
6V6GT 
6X5GT 
126157 

69 
ea. 

1B3GT 
1S4 
3Q4 
6AB4 
6AQ5 
6ASS 
12A8GT 
12AU7 
12SA7GT 
12SK7GT 
12SQ7GT 351 6G 
SOL6GT 

7 
ea. 

Write TODAY for Complete Listing! 
balance C.O.D. All merchandise subject to prior sale, F.O.B. New York City 

ele ! ision Materials Corp. 
114 LIBERTY ST., NEW YORK 6, N.Y. COrtlandt 1 4301 

"It would be well for the organizers, 
as a matter of good public relations, 
to come out in the open and make 
known their aims and purposes. If they 
are at all successful in their efforts 
they must ultimately talk to employ- 
ers. Their disregard of the employer 
in the beginning can only have the un- 
fortunate effect of building up a wall 
of resistance that does not augur well 
for either employee or employer. 

"Union organizers would do well to 
remember that what people don't know 
they fear, and what they fear they 
fight. Perhaps a little of the light of 
understanding would tend to dispel 
fears. At least it might help to reduce 
frictions." 

OPS Confusion 
Of the estimated sixty million gain- 

fully employed people now said to be 
working in the U.S. about ten million 
of them will have to quit their present 
jobs and go to work for the Office of 
Price Stabilization if the screwball 
regulations of that office are to be en- 
forced. 

And if the pricing formula for all in- 
dustries is as unrealistic as that for 
the radio and television servicing in- 
dustry there will be a lot of retail busi- 
nesses closing their doors if they are 
enforced. 

Categories #878 and #884 cover ra- 
dio replacement parts and television 
antennas, boosters, accessories, and re- 
placement parts. The permissible 
dealer mark -up on both of these cate- 
gories is 58% of cost. This method of 
pricing would completely change the 
pricing structure of the servicing in- 
dustry and force a reduction in the 
prices of all parts used in repairs as 
well as accessories sold with TV sets. 

As an example, take a 50L6 tube. Its 
present list is $1.80. In some areas 
dealers are buying tubes at 50% off 
list and in others at 40% off list. The 
dealers' costs are respectively .90 at 
50% off list and $1.08 at 40% off. Un- 
der the OPS pricing system the dealer 
who buys his tubes at 50% off list 
would have to sell 50L6's at $1.41 each 
and the dealer who gets 40% off would 
have to sell them for $1.69. 

Since 40% off list is the conventional 
dealer discount on practically all of 
the equipment and parts used in serv- 
ice work the rigid application of this 
system of pricing would require a re- 
duction of about 5% in all of the prices 
charged to service customers for parts, 
tubes, equipment, and accessories. 
RTMA -BBB Parts Replacement 
Proposals 

Nineteen specific recommendations 
to manufacturers, distributors, dealers 
and service contractors were recently 
presented jointly by the Radio- Televi- 
sion Manufacturers Association and 
the Association of Better Business Bu- 
reaus. These recommendations were 
developed cooperatively by members of 
the RTMA Service Committee and rep- 
resentatives of the Better Business Bu- 
reaus for the purpose of maintaining 
an adequate supply of parts for TV set 
servicing. 
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A "CARRY -ALL" DESIGNED TCI FIT EVERY 

SPECIAL 

Navy entering type sulator. 
Porcelain flanged bowl with brass 
rod and fittings and aluminum 
shield. Dimensions: 43 s" high, 
6-5/16" O.D. at base. 84.50 
Spare Bowl .95 

CAPACITORS 
UPRIGHT MOUNT EA. TEN 

.5 MED 400 VDC $ .35 $ .30 .5 MFD 
2 MED 500 VDC .40 .35 
.X.05 MFD 600 VDC .40 .35 

MED 600 VDC .40 .35 
1 .I MED 600 VDC .45 .40 

.1 MFD 600 VDC .45 .40 
5 D 600 VDC .45 .40 

1 MED BATHO TUB 
.45 .40 

4 MED 50 VDC .45 .40 
4 bilD 100 VDC .55 .50 
2X.1 SIED 200 VDC .30 .25 
3x.1 amo 400 VDC .40 .35 
2 MFD 41)0 VDC .55 .55 
.05 MED 000 VDC .35 .30 

MED 000 VDC .4 35 0 
. MED 000 VDC 

.40 .35 .1 MED 600 VDC 
1 MFD 600 VDC .50 .45 
2 MED 600 VDC .65 .60 
2X1 MED 600 VDC .65 .60 
.05 MFD 1000 VDC .55 .50 
2X.1 

O V 
.60 

OIL FILLED AND GE PYRANOL 
MED 400 VDC 5 .65 5 .60 

,I MED 500 VDC .55 .50 
1 b1ED 500 VDC .70 .65 
1 MED 600 VDC .85 .80 
2 MFD 600 VDC 115 1.10 
4 MFD 600 VDC 1.60 1.55 
5 MED 600 VDC 1.85 1.80 
1 -8 MFD 600 VDC 2.75 2.65 
.5 MED 1000 VDC .95 .90 
2 MED 1000 VDC 1.65 1.60 
.5 MED 2000 VDC 2.00 1.90 

MED 3000 VDC 2.85 2.80 
MED 3000 VDC 2.95 2.90 

.1 MFD 7500 VDC 7.50 7.00 
1 MED '7500 VDC 12.50 12.00 
.1 b11.'D 12000 VDC 14.95 14.90 
.0008 MFD 15000 VDC 12.50 11.75 
.045 MFD 16PÁ000 VDC 12.95 12.50 

8 -8 MFD Tobe 6P ì0t 
VDC 2.25 52.15 

i íé 
3X8 MFD 600 VDC $2.55 $2.40 
8.8.4 MFD 050 VDC 2.45 2.25 
160-160 MFD 150 VDC 1.50 1.25 

E LECT RO LYT ICS 
VDC 5 .40 $ .35 

500 MED 12 VDC .90 .85 
25 MED 25 VDC .40 .35 

O MED 25 VDC .60 .55 
15000 MED 25 VDC 1.25 1.15 
150 MFD 50 VDC .50 .45 

Ceramic Rotary Switches 
Pale Position Section Shaft Price 
1 3 

6 
17/e" $0.60 

2 
4 

2 21/2" .55 
4 10 2 3/4" .60 
4 12 2 4" .75 
2 8 2 

Flash Over 2.50 
2 Pole 2 Circuit 6 Cont 40 W /Knob . 

DPST Toggle Switch 3A 250V. .35 

(COMET 
Jale, 1951 

V -RAD O 
SERVICE NEED 

1 

FEATURES: 

Detachable Tool Compartment 

Adjustable Partitions to Accommodate a Multi - 

Purpose Meter I 

Removable Compartment for Small Replacement 

Parts 

Space Provision for Bulky Replacement Components 

Special Compartment for All Required TV -Radio 

Replacement Tubes 
Code Charts and Replacement Tube Information 

Beautiful Carrying Case Covered with Durable Al- 

ligator Leatherette -Reinforced Metal Corners for 
Lasting Service. Overall Size 1 71/27' x 12" x 81/2 ". 

"CARRY -ALL" $12.50 CASE ONLY 

CUSTOM -BUILT AUTO RADIOS 

by Alm ttc 
` 1949- 1950 -1951 

PLYMOUTH - DODGE - 
CHEVROLET - FORD - 
HUDSON - HENRY "J" - 

STUDEBAKER 
Each Auto Radio Is Designed to Fit the 

Cars Listed Above -Six Tubes -3 Gang 
Condenser, Weight 10 Lbs. 

List Price for Each $59.95 - 
Grille for 51 Plymouth, $3.95 
ATTRACTIVE DISCOUNTS TO 

DEALERS 

MICROWAVE EQUIPMENT 
10 CM Echo Box Frequency Range 2890MC- 
3170MC. Direct Reading Micrometer Head. 
Ring Prediction Scale Plus 9% to Minus 9 %. 
Type 

N Input. Resonance Indicator 
Meter with Accessories and 10CM Direc- 
tional Coupler and Spares -Brand New 
TS- 172 /UP 
SO Radar 10CM Rotating Antenna 24" 
Parabola in Turret 360° Span -Brand New 

SO -3 Bearing Control 
PRICES UPON REQUEST 

All Sizes of Crystal Electrodes 

WIRE AND CABLE 
ARMOUR - DRIA -23, FRIA -4, DLIFA7. Many other 
types available. 
TELEPHONE -52 Conductor. 
CORDAGE -CO -119 2 Cond. #20 AR'G -CO -122 3 Cond. 
#22 -CO -127 Single tí14 Braided and Shield -CO -221 
Twisted Pair #16 Shield SJ. 
HIGH VOLTAGE -Single Cond. #10 Shielded Terminal 
Lug on Each End Lengths of 100' and 150'. 
NYLON CORE -#22 Spiral Wound Around Nylon Core 
Plastic Insulation. 

SWITCHES 
GE Type SIT-1 1 l'oie 3 Position Rotary........ $2.95 
Impact Switch SA 3/A SPOT Normally Open. Op- 

erates on 10G in llerizontal l'lane 20 Amp 4.25 
HEAVY DUTY ROTARY W /KNOBS 

Pole Pos. Section Type 
4 4 10 2.TR -10 
4 2 4 JR -423 
2 8 1 JR -153 -11 

Price 
$3.95 

2.75 
1.25 

CHECK THESE VALUES 
BC-70 er, 

Interphone Am- ple telephone. 
air- 

craft-booster 
.$ 4 4.00 

MIN -26Y Radio Compass 
Receiver. 150-325KC. 
325 - 695KC. 3.4 - '7.0 
MCS. 28 volt Bendix. 

44 50 Brand new 
BC -733D Receiver. new, 19.95 less dynamotor 
BC-224 Receiver. 

11.95 
. 

less mtg. .100.00 
RSReceiv r, Radio /tube Compass 

s, 
used. excel. cond 39.95 

BC -43G Receiver. used, excel. 
Radio Compass 

cond. w /tubes 39.95 

TUBES 
2C34 . . . $0.85 1629 . . . . $0.40 
2X2/879.. .90 2051 1.15 
3C24 ... 1.65 ^193 

: 2.40 7C4 /1203A .85 
4 9006 .50 100 .85 C5B 9.75 150 

39/44 .. .65 CEQ72 ... 1.40 
45 Spe c .35 CK-70 .... 4.25 
203A 8.80 CRP-72 . 1.3Ó 
:316A .75 E1148 ... 

WL-531 4.95 HI--61 5 . .40 
RKR-72 ... .75 

1.55 VT-127A .. 3.75 
4.45 VT-08 ....21.00 

-13A 
801A 
803 

.95 026 
931A 5.50 
864 .45 

869B . 29.95 
CIï1005 .85 
CK1007 1.20 
1626 .95 

SBP4 ..- 5.95 
5FP7 --- 1.95 
136G - . 

. 3A4 .60 
6SG7 1.95 
65.77 . . . 1.45 

33 .65 

TRANSMITTING MICA 
.065 MFD 1800 VDC $ 0.65 
.006 MFD 2000 VDC .65 .003 bLFD 2000 VDC 
.02 MED - 2000 VDC 1.20 
.006 SIED 2500 VDC 1.15 
.00025 MED 2500 VDC 2.60 
.00075 MFD 5000 VDC 2.75 
.001 MFD 6000 VDC 3.50 
.007 MFD 5000 VDC 8.95 
.0002 MFD 6000 VDC 9.50 
-0012 MFD 20.000 VDC 32.50 

TIME DELAY SWITCHES 
1 Minute 115 VAC 60 Cy Enc. 

in Waterproof Metal Case.$5.25 
New 

3 Micro Switches Make Contact 
at 40 -41-42 Sec. Time De- 
lay 110 VAC Motor. New 4.50 

Thermo Swit h .5° to 300° F 
115 VAC @ 6A. 230 VAC@ 
5A 

se 
Breaks 

sTe ))perature.hNew 1.35 
30D-40 

elayS Relay 
Mercury Time 

VAC AD- 
lake. New 7.50 

VALUES 
De -Ion Line Starter DPST 

115V 60 Cy 15A West. New.$ 6.95 
Genuine Upright Desk Tele- 

phone and Ringing 
Bi ins 115 

4.95 
1 Micro Second Delay 

CO-122 
Ohm. Ne .24.95 

Cable ...w 

ELECTRONIC SALES CO. 
22 Washington St. BEacon 2 -7863 Brighton 35, Mass. 

ROUND PANEL METERS 
LEADING BRANDS 

0 -5 RF Amps -Westing 31/2" $4.50 
0 -300 MA DC- Simpson 23/4" 3.75 
0 -100 Amps DC -Hoyt 3" 5.00 
0 -3 Volts DC -Sun 21/2" 3.50 
0 -15 Volts AC -GE 31/2" 4.95 
0 -2500 Vo Its DC- Simpson 

With Multiplier 3%z" 5.95 
0 -5KV DC 0 -10 MA DC 3 1/2" 5.50 
0 -150 Volts DC -Hoyt 31/?' 4.50 

PORTABLE METERS 
0 -10 Amps DC- Weston 489 9.50 
0- 3 -6 -30 Volts DC- Weston 280 19.95 
0 -100 Amp DC- Weston 

with 100 Amp -Shunt 269 27.95 
0 -25 Amps AC- Weston 433 37.50 
0 -1.5 -6 Volts AC Output - 

meter- Weston 571 14.95 

LINEAR POTENTIOMETERS WW 

Ohms Watts Ea. Ten 

200 2 50.4550.40 
1000 2 
3000 2 
10,000 2 
5000 3 
7500 Dual 3 

10,000 3 

25,000 3 
50,000 4 
15 25 
20 25 
25 25 
50 25 
100 25 
200 25 
500 25 

.55 .50 

.55 .50 
.50 .45 
.85 .80 
.55 .50 
.65 .60 
.90 .85 
.95 .90 
.95 .90 
.95 .90 
.95 .90 
.95 .90 

1.20 1.10 
1.20 1.10 

1000 25 1.30 1.25 
3000 25 1.40 1.35 
15,000 25 1.70 1.60 
20,000 25 2.00 1.95 
150 /Switch 50 AN 3155 -50 2.15 2.00 
200 /W Switch 50 2.15 2.00 

50 2.65 2.50 
2.75 
2.75 
2.75 
3.85 

800 
10,000 
15 
15 
750 
20,000 
20,000 
5000 
6000 

50 2.95 
60 2.95 
75 2.95 

150 3.95 
5 9.50 
5 433 AC 8.50 

1.95 
2.25 

POWER EQUIPMENT 
Voltage Regulator Raytheon 

95 /130 V 60 Cy 1.25 Amp 
Output 115V 60 Watt. Nesv.$12.50 

Generator Voltage Regulator 
115V 400 Cy GE GBA -20C. 19.95 Nerv VitVDC 70MA 
Synchronous Mallory. New. 5.95 

AT R Inverter 
1 OVDC to 110 VAC l 50 / 

00 Cy 150 Watt Model ROB. 24.95 New . 

VIBRATOR ATR 2410 24 VDC 
Output 110V 100W. New .w . 2.5( 

TERMS' M i n i n1 u m order $5.00 - Mail orders 

promptly filled -All prices F.O.B. Boston, 

Mass. it M.O. 
requiredc woith all 

Shipping 
.O c orders.sent 

C.O.D. 
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FREE 
to Radio -TV 

Service 
Technicians 

the new fact -packed 

PF INDEX 
(PHOTOFACT INDEX AND 
TECHNICAL DIGEST) 

* Each issue packed with authorita- 
tive articles on TV, Radio, latest 
servicing techniques 

it Latest complete Index to PHOTO - 

FACT, world's finest service data 

Don't miss a single issue! Be sure to 
get your PF INDEX -the valuable new 
publication you'll read from cover to 
cover -and use at your bench every 
working day. 

PF INDEX brings you complete, 
fully illustrated discussions of latest 
developments in Radio and TV. 
Keeps you up -to -date on new circuit 
designs, latest testing methods, time- 
saving repair techniques, good shop 
practices -helps you operate a bet- 
ter, more profitable business. 

Have all this practical, authorita- 
tive information plus the complete 
Index to PHOTOFACT Folders -the 
quick reference guide to the world's 
finest service data. PF INDEX is worth 
dollars to you -and costs you nothing. 
Get your FREE Copy today! 

Ask Your Jobber for It! 

Get the current PF Index from your 
Parts Jobber, or write us direct on 
your letterhead (or enclose business 
card). Address: Howard W. Sams & 
Co., Inc., 2201 E. 46th St., Indian- 
apolis 5, Ind. 

Send FREE copy of the current PF Index 

Name 

Address 

City State 

88 
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The following are the recommenda- 
tions to television service contractors: 

1. Make every effort to keep an ade- 
quate stock of tubes and parts. 

2. Maintain adequate stock records 
from which to order. 

3. Educate customers on the prob- 
lems involved in television service. 

4. Give reasonably prompt service; 
try to keep appointments. 

Both organizations also recom- 
mended that long -range programs be 
undertaken to inform the public of 
factors involved in the purchasing and 
servicing of a television set. Also, that 
steps be taken to bring to the attention 
of local educational institutions the op- 
portunities for trained service techni- 
cians and the need for training courses 
in vocational and various types of 
trade schools. 

Manpower Problems 
The television industry is heading 

into a severe shortage of technically 
trained men that may seriously im- 
pede the forward progress of the in- 
dustry. The amazing speed with which 
v.h.f. television swept across the coun- 
try, made possible by the ability of the 
manufacturers to produce transmit- 
ting equipment and receivers at a phe- 
nomenal rate, provided an immense 
training ground for thousands of men 
to become television technicians from 
practical experience under competent " 

supervision and instruction. 
Various phases of the national de- 

fense program have been draining the 
servicing industry of some of its most 
capable personnel and our growing 
armed forces are absorbing most of the 
young men who normally would be 
available to the servicing industry for 
training as technicians. 

The situation with respect to engi- 
neering colleges is equally dark. The 
burgeoning electronics industry needs 
more and more trained engineers but 

college enrollments are dropping. This 
year, for instance, practically every 
graduate in electrical engineering will 
have a choice of jobs open to him pro- 
vided, of course,' that the armed serv- 
ices don't have 'a priority claim for his 
services. 

Several forecasts indicate that if the 
present trends continue the enrollment 
in electrical engineering colleges will 
be at a critically low point by 1953 and 
that industry will go begging for 
trained engineers. 

This alarming shortage of men 
trained in the electronics art should 
inspire every man now engaged in ra- 
dio and television service to supple- 
ment his regular work and reading 
with an organized course of study in 
electrical, radio, or television engineer- 
ing. The opportunities of the past in 
radio are insignificant in comparison 
with those of today and in the glowing 
future in electronics and television. 
The hours spent today on organized 
study will pay big dividends in the 
years to come. 

Trade Show for Service Industry? 
In their travels about the country 

your editors have found a growing in- 
terest among television service con- 
tractors in an annual, national trade 
show and convention for the television 
servicing industry. The threat of com- 
petition from big business in the serv- 
ice industry may crystallize an effec- 
tive national organization of TV serv- 
ice dealers and contractors which, in 
turn, would provide the centralized or- 
ganization necessary to bring a na- 
tional convention and show into being. 

Perhaps 1952 will usher in that an- 
nual service trade show that service 
operators have dreamed of for years. 
Certainly if the demand is strong and 
clear the necessary steps will be taken 
to bring such a convention about. What 
do you think ? 30' 

ATTENTION ALL HAMS 
THE FCC has been advised by the United States Army of large -scale military maneuvers to be staged in North and South Carolina from August 

6 to September 7, 1951. Because of the 
size and nature of these maneuvers, the use of the frequency band 3700 -3900 kc. 
will be required in addi Lion to frequen- 
cies outside this amateur band to be made available temporarily for mili- tary use. 

The problem is essentially one of in- terference from amateur operations to 
low -power military training operations 
in the southeast portion of the United States. Therefore, on behalf of the Army and with the concurrence of the 
ARRL, the Commission requests the voluntary cooperation of radio ama- 
teurs within interference range of the maneuver area to observe the condi- 
tions set forth below: 

1. For amateurs in North Carolina. 
South Carolina, Georgia, Delaware, 
Maryland, Virginia, West Virginia, 
the District of Columbia, and in.Ten- 
nessee east of and including Hamil- 
ton, Rhea, Roane, Anderson, and 
Campbell counties: No operation in 
the band of frequencies 3700 -3900 kc. 

during the period of the maneuvers. 
2. For amateurs outside the area de- 
fined in (1) and east of the Mississippi 
River: (A) No special limitations dur- 
ing daylight hours. (B) No night -time operation (local sunset to local sun- 
rise), in the band of frequencies 3700- 
3900 kc. during the period of man- 
euvers. 
3. For amateurs west of the Missis- 
sippi River or outside of the Conti- 
nental United States: no limitations. 
The Commission and the United 

States Army officials are of the opinion that careful observance of the limita- 
tions proposed herein will permit essen- 
tial radio communication in connec- 
tion with the maneuvers to be con- 
ducted with a minimum of harmful 
interference. Since the military opera- 
tions will be conducted with low power, 
the absence of any signal should not be 
construed as indication that maneuver 
operations are not in progress. 

The Commission wishes to emphasize that this public notice is a request for 
the cooperation of the radio amateurs and an opportunity to further enhance 
the excellent reputation for cooperation 
which that group airea dy enjoys. 30 
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OUTSTANDING VALUES NOW AVAILABLE 
ORDER AUTO RADIO PARTS 

AND EQUIPMENT NOW! 

AUTO 

ANTENNAS .. 

TOP COWL: 3 section staff, 58" exten- 

sion. Bakelite insulator, chrome trim. 

Single hole mount. Simple installation. 

Complete with lead. $2.19 each. Case 

of 25 $1.95 each 

SIDE COWL: 3 section staff, 63" exten- 

sion. Complete with tenite insulators. 

Static ball and tip shielded. Low loss 

lead. 
$1.89 each. Case of 25.$1.75 each 

STANDARD MANUFACTURE 
VIBRATORS 

Standard 4 prong $1.35 each. 

10 for $12.50 
Offset 4 prong -Delco type. $1 .45 ea. 

10 for $13.50 
Buick type 5 prong $2.95 each. 

10 for $28.00 
Generator Condensers 19c each 

10 for $1.75 
BUFFER CONDENSERS 

.005 -2000 V... 25c each 
.006 -1600 V... 10 for $2.25 
.0075-2000 
.01 V... 1 100 for $19.50 
OZ4 Tubes. Fully Guaranteed. 
69c each. 10 for $6.50 

NOW! LARGE 14" or 16" 
PICTURE FROM 

YOUR 10" or 12" 
TELEVISION SET 

Servicemen: Convert customers' sets for 
extra profits! 90% of all conversions 

can be made by use of the RAPARCO 

conversion kit. 

GUARANTEED 
RECTANGULAR 
PICTURE TUBES 

A real bargain for these first -rate 

tubes. 
16 " -16RP4 
17 " -17BP4 
20 " -20CP4 

$23.50 each 

$24.50 each 

$45.00 each 

PHONO CARTRIDGES -Brand New 

-Will replace 95% of all cartridges. 

1 volt -Standard Mounting.$1.75 ea. 

31/2 volt -Standard Mounting.$1 .85 ea. 

14" Kit -14BP4 CR tube, 70° Deflec- 

tion yoke. Attractive Lucite mask. 
$32.95 

16" Kit -16" Rectangular CR tube, 

70° Deflection yoke. Attractive Lucite 

mask, 16" HV Flyback transform- 

er $39.95 

HARD -TO -GET TUBES 

Fully Guaranteed 
Quantities Limited- Subject to 

Prior Sale. 
1 B3GT.. $1.20 6K6GT.. $ .69 
5Y3GT.. .57 6BC5 ... .90 
6AK5... 1.76 6BH6 .. .90 
6AL5 ... .90 6CB6 ... .90 
6AQ5... .90 6BJ6.... .90 
6AU6... .90 12AT7 .. 1.31 
6AV 6 ... .68 12 AU 6 .. .90 

2X2A...$ .59 

Ea 
to 
sp 

A 
er 
te 
Th 

1 

1 
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SPEAKER BUYS OF THE YEAR 
$1.49 each 

4" PM Alnico V Magnet 10 assorted 
5" PM Alnico V Ma g net for $14.25 

CUSTOM BUILT AUTO 
RADIOS 

sily installed. Fine, top quality. Ready 
place in your car. Designed for each 

ecific car. 
II sets -6 tube. 3 gang; super het - 

odyne. Extra sensitive circuit. Low bat - 
ry drain. Beautiful finish and dial. 
ese models now available: 

951 -Ford 1948- 49- 50 -51- 
?49 -50 -Ford Hudson 

951 -Chev- 1951 -Henry J 

rolet 1951- Dodge, 
949 -50 -Chev- Plymouth 

rolet 1949 -50- Dodge, 

950 -51 -Stud e- Plymouth 
baker 

List Price, $59.95 
OUR PRICE $41.95 

THE PERFECT SPEAKER FOR 

REPLACEMENT OR SOUND 
WORK 

10" PM 3.15 oz. Alnico V Magnet. 

Rated at 15 watts $3.95 each. 

6 for $3.75 each. 

TUBE CARTONS 
Made of heavy red stock. For minia- 

ture tubes. 
$1.2 5 for 100. 
$11.00 for 1000. 

GT OR METAL TUBES 

100 for $1.50 
1000 for $12.50 

1 

Y 

HERE'S A REAL TOOL BUY 

This handy, useful 6 -piece set with un- 

breakable, shockproof, nonflammable 
amber handles, with flange aluminum 

screw chuck. Blades hardened, tem- 

pered and fully polished. In attractive 

leatherette pouch. NOW ONLY $1.1 1 

each. 
Case of 12 sets $12.00 

FLYING 
ARROW TV ANTENNA 

DOUBLE V ARRAY 

Hi -gain for fringe areas. Completely 
pre -assembled. Packed two arrays per 

carton. Can be stacked for extra signal 

strength. Price per carton of two $7.10 
Lots of 6 cartons $40.50 
10 ft. 11/4" heavy gauge steel 
mast, rustproof $2.29 ea. 

10 for $21.90 
5 ft. sections $1.29 ea. 

CHIMNEY MOUNTS -2 piece heavy - 

duty, rust -proof brackets. No drilling 
or guy wire needed. Includes strapping. 
$1.30 each 12 for $1.20 each 

Radio Parts Company, 614 RANDOLPH ST., CHICAGO 6, ILL. 

89 
July, 1951 

www.americanradiohistory.com

www.americanradiohistory.com


BIG WAREHOUSE -WIDE SUMMER SALE: 

ARC -5 OR 274 -N TRANSMITTERS COMPLETE 3.4 mcs. Fair cond. 
$ 

10.95 4 -5.3 mcs. Used 3.95 5.3 -7 mcs. Used, excel. cond. Less xtal 4.50 
7 -9.1 mcs. Used, excel. cond. Less xtal 10.95 

ARC -5 OR 274 -N RECEIVERS 
$ 5.50 6-9.1 Ines. 

. c 
Used nd. 

6 -9.1 NEW, with dynamotor 11.95 190 -550 kcs., excel. cond. 12.50 Command Receiver 28V dynamotor. -.79 12 V. Command dynamotor. NEW 9.95 MD7 /ARC -5 Plate Modulator. Less dyn 7.95 274N ANTENNA RELAY BOX Contains RF meter plus 50 mmfd H. V. vacuum cond. and relay. New in carton. $3.50 

Ahoy! Marine Gear Specials! Look Alive! 
BOAT OWNERS! COLUMBIAN MARINE TRANS- MITTER: Kill your transmitter trouble once and for all! Cheek these outstanding features! 12 or 24 V. optional. 120 W. output rated at 100% modulation. 4 channels, tal control on your freq. WILL. MATCH ANY ANTENNA! FCC approval guarantee. Dimensions: 19t/4xl63/4x 73/4 inches. COMPLETE with dynamotor, cords, mike, tubes, pretuned and ready to go We got it cheap, so we're sellin' it cheap! 
ONLY $249.00 
COMMAND SET MARINE RECEIVER. 1 5 -3 mcs. Brand new with dynamotor $24.50 
TCS XMTR ñ REC. COMBO.: Complete with all tubes. Covers 1.5 -12 mcs. MO or xtal con- trol. 12 V. input; 35 W. output. Includes dy- namotor and antenna loading box. Excel. cond. Less xtals $175.00 
BC223 MARINE TRANSMITTER: 25 W. with marine tuning unit. Extra tuning units, ount- 
lng 

rack. MO or oral control. NEW with tubes, 
ess xtals. SPECIAL! 547.50 Set of 4 xtals. Only 19.95 

DU -1 MDF LOOP: New. This month With schematic and conversion dope 27.50 
COMPLETE SCR -269 MARINE ADF COMPASS DON'T GET LOST AT SEA! Includes 24 V. in- verter, loop, compass indicator control box, re- 

Plus 
plugs, RE tech, manual! Only 

Excel. 
95.00 

JEFFERSON-TRAVIS "Emerson Radio Corp." RADIO TELEPHONE -5 W., marine. This is it. Brand new. NOT SURPLUS. The latest thing for emergency stand -by or small boat gear. Covers 2 -3 es., 
x 
-tal controlled, ship -to -ship and ship -to- shore. Has 6 V. input or will run 8 -10 hours on its own self- charging 6 V. battery pack. Needs no special installation. A kid can Aerate. Has built -in speaker. Unit comes in small metal case with carrying handle. Size: 101/2 x 8 x 131/2 inches. Wt. 30 lbs. Com- plete with mike, 110 V. recharging unit, in- structions. Ready to go less xtals and bat- tery $79.50 

of 
MN -26C RECEIVER: Freq. 150 -1500 Ire. 28 V. with control box, flex. cables, azimuth dicator, loop, & loop cable. EXTRA HOT for aircraft or marine use. Most parts brand new. With left -right indicator & plug. FOR FAST ACTION ONLY 545.00 
DYNAMOTOR: BD -77 12 V. input; 1000 V. 350 mils. Used 9.50 
DYNAMOTOR: PE73 -C 24 V. Brand new 7.95 
T -23 /ARC -5 TRANSMITTER: The BEST VHF job made -bar none! 100 -156 mcs. 28 V. 

l 
put, 4 channels, -tal controlled. Can be used with ARC -5 Command Equipment. Uses 2- 832A's. Ideal for CAP aircraft VHF & 2 -meter ham band. If you order NOW you'll RECEIVE FREE Conversion Manual Vol. 2 (worth $2.50). Has all conversion dope on VHF ARC -5 & others. THE WHOLE DEAL, THIS MONTH ONLY! JUST . 527.50 

ARC -4 VHF TRANSCEIVER: 140 -144 mes. With all tubes, less dynamotor. LIKE NEW! SPECIAL . $32.50 

SCR -625 MINE DETECTOR Supply limited. These may never be repeated again! Ideal for locating hidden minerals or metals. Used by miners, prospectors, plumbers. etc. LIKE NEW $55.00 

APQ-2 
Has silver TP plated tuning cavity.ranges3 pair of 388 doorknob tubes in final. Great for 

Uses 
experi- mentation or 420 meter ham or citizens' band. Good cond., less tubes. 

A STEAL AT THIS LOW PRICE $7.50 
BC -221 FREQUENCY METER CASE: Wood or metal. Good cond. Ea. $2.95 
BC -375 TUNING UNIT: NEW! Excluding TU -5. ONLY $3.50 

METERS! OUR BARGAIN SPECIALS! 
0 -3 VDC 2 in. rd. Simpson $2.49 0 -200 amp. AC 4 in. rd. Weston. CT ratio 200:5. Only 4.50 0 -100 VDC movement with 20 -0 -20 scale 2. in. sq. Simpson. Used....... 2.25 0 -20 kilovolt DC 3 in. rd. Westinghouse FS equals 1 ma. Use external multiplier 
0- 50rt1amp. AC 2 in. sq. Triplett 2.99 0.25 MADC 2 in. rd. Weston 2.99 0 -2 amp. RF 2 in. rd. Thermocouple type 2.99 0-9 amp. RF 2 in. rd. Westinghouse. 2.99 

PROP PITCH MOTORS: Rotate yer beach antenna with these like a w motors. 20 -30 V. AC -DC. Half hp. motor rotates 11/4 rpm. with terrific torque. Used, excel. cond. $9.95 
TS -16 APN SIGNAL GENERATOR: Used with radio - aircraft altimeter for checking and aligning sets. Com- plete. Excel. cond. $39.95 

HAMS! HIGHEST PRICES PAID FOR CLEAN EQUIPMENT. TELL US WHAT U HAVE. 

All orders F.O.B. Los Angeles. 25 % deposit required. All items subject to prior 
sale. 

COLUMBIA ELECTRONIC SALES 
522 South San Pedro Street 

LOS ANGELES 13, CALIFORNIA 
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TV Booster 
(Continued from page 55) 

The counterpart of this unit is part 
of the main unit itself and supplies 
current for the filament of the type 
7F8 dual- triode as well as to the power 
transformer, T,, which steps up the 6 
volts and feeds it to Rect., and the fil- 
ter network consisting of resistor Re 
and condenser C1, Ca. The rectified 
voltage appearing at the junction of 
Re and R, will be around 100 volts 
which is sufficient for proper operation. 

Adjustment 
Rough adjustment of the unit may 

be made as follows. Connect a 6 volt 
a.c. supply to terminals 1 and 2 shown 
in Fig. 3. Connect a short length of 
twin lead from terminals 5 and 6 to 
the antenna input terminals on the TV 
set or booster. The set should be 
tuned in on the channel for which the 
unit is to be adjusted. If it is impossi- 
ble to receive a signal on the set, it 
is better to wait until a fair signal is 
coming through before attempting to 
align the antenna booster. 

Having completed these connections, 
the picture or test pattern should once 
more appear, along with the sound. 
Now adjust the tuning slug of L2 for 
the best picture and adjust L, for max- 
imum sound. Adjust L5 first for the 
optimum sound and then for the best 
picture. Next set the slug of the coil 
at a point midway. Adjust L3 for the 
best picture and minimum snow. If a 
scope and signal generator are avail- 
able, so much the better and the unit 
may be aligned in a more orthodox 
manner. After installing the unit at 
the antenna it may be advisable to 
make a slight readjustment of L2. L5 
is less critical in adjustment than the 
other tuned circuits as it is loaded 
with R, and tunes very broadly. 

After assembling the unit in its 
weatherproof cover it may be mounted 
to the mast by means of a band of 

Fig. 6. Chassis and housing assembly. 

CHASSIS MOUNT- 
ING SCREWS 

FEED -THROUGH 
INSULATORS 

WATERPROOF 
CONTAINER 

for,AluiA4G Qove4o only 

OPICKERING Sr CO.,Ine. 
Oceanside, L. L, N. Y. 

Address Department C 

Your records (LP's or Standard) need 
not produce fuzzy, noisy, distorted 
music. In their sound grooves is fine 
musical realism of concert hall qual- 
ity that can be recreated by record 
players if equipped with fine audio 
components: pickup, arm, compen- 
sator, preamplifier, etc. Such compo- 
nents by Pickering are the finest 
available; the choice of engineers, 
leading record critics, music lovers 
and specialists in the production of 
custom record playing systems. 

Pickering High Fidelity Components are 
available through leading jobbers and 
distributors everywhere; detailed litera- 
ture will be sent upon request. 

POINT -TO -POINT 

ANTENNAS 
FOR CIVIL DEFENSE 

Follow the lead of military communications ex- 
perts and use the easy -to- erect, efficient and 
economical vertical antennas for those point - 
to -point frequencies in the 160, 80 and 75 
meter bands, plus CAP, MARS and joint dis- 
aster channels. 

Premax can supply aluminum, stainless steel 
and steel Antennas at heights up to 35 feet 
with base and standoff insulators. Also coil - 
loaded Antennas at 91/2 and 17 -foot heights 
which give super -efficiency with smaller size. 

Vertical Antennas with their omnidirectional 
coverage work better with vertically equipped 
mobiles. 

See your distributor or write for Catalog. 

PREMIX PRODUCTS 
DIVISION CHISHOLM -RYDER CO., INC. 

5105 Highland Ave., Niagara Falls, New York 
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MOUNTING 
STRAP -4. 

MAST 

BOOSTER 
UNIT 

BOOM 

TO DRIVEN 

ELEMENT OF 

ANTENNA 

TOP VIEW 

11- 
-BOOM 

I 1. 

1- 
I 

BOOSTER 
UNIT 

300 OHM 
LINE TO 

SET 

MAST 

MOUNTING 

STRAP 

SIDE VIEW 

Fig. 7. Method for mounting the booster 
unit on the television antenna mast. 

aluminum about 2 inches wide, draw- 
ing it up tight around the can with a 

machine screw. The remaining end 
should be drawn up snug around the 
mast proper. A short length of 300 
ohm line connects the two feedthrough 
insulators to the antenna terminals. 
The antenna is now ready to be placed 
back in position. At the set the lead 
should be connected to terminals 3 and 
4 (Fig. 3) and you are in business. 

It will be found that when this unit 
is adjusted to Channel 5, for example, 
Channels 4 and 6 will also be received, 
although not as clearly as the channel 
to which the booster is peaked. 

At our location we are using a home- 
made 5- element yagi constructed from 
1,2 inch aluminum tubing and using a 
two -diameter, transformer -type folded 
dipole. 

The antenna is cut for Channel 6 

and, of course, we are using the booster 
described in this article. We use a 
National TV -10T receiver and a Re- 
gency booster. Stations received in- 
clude the following: WFMB -TV (Chan- 
nel 6), Indianapolis (160 miles) - 
excellent; WAVE -TV (Channel 5), 
Louisville (100 miles) -good; WSM- 
TV (Channel 4), Nashville (170 miles) 
-good; and WLW -T (Channel 4), 
Cincinnati (200 miles) -good. 

All of these stations are received 
with the unit adjusted for Channel 6. 

The present system has been in use 
now for over a year and has given no 
trouble whatsoever. We are now build- 
ing another combination for Channel 
4. The complete booster costs only 
about $7.00 to build from scratch but 
we have gotten our money's worth out 
of it long ago. 

Experience with this unit has dem- 
onstrated that mounting the booster on 
the antenna proper cuts the snow con- 
siderably as compared to the former 
method of using it at the set. 30 

July, 1951 
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STANCOR 

REFERENCES 

The big new Stancor 1951 Mid -Year 
Catalog lists 441 Stancor transformers 
...the most complete catalog line in the 
industry. All transformers, including 
television components, are classified 
and indexed so you can easily locate 
the unit you need. Each listing includes 
electrical specifications, dimensions, 
weight and list price. Clear illustrations 
show each mounting type in detail. 

* * * 
The 8th Edition of the Stancor Televi- 
sion Catalog and Replacement Guide 
provides you with quick, easy -to -read 
replacement information on 1511 TV 
models and chassis made under 79 brand 
names. All manufacturers are listed 
alphabetically and the models and 
chassis are listed in numerical order. 
A separate section lists- all Stancor TV 
transformers and related components 
by part number. 
Both of these up -to -date references are 
now stocked by your Stancor distrib- 
utor, or write Stancor directly for your 
free copies. * * 
AUDIOPHILES -Use Stancor transformers to build 

the famous Williamson High Fidelity Amplifier. Cir- 

cuit diagrams and complete parts lists are available 

in Stancor Bulletin 382 at your Stancor distributor. 

STAÑCOR Most Complete Line 
in the Industry 

STANDARD TRANSFORMER CORPORATION 
3584 ELSTON AVENUE, CHICAGO 18, ILLINOIS 

WE PAY TOP DOLLAR $ 
for all types of 

SURPLUS ELECTRONIC EQUIPT. $ li 

Regardless of Condition. Ready Cash for: 
ART -13 Xmitter I -100 Test Sets $ 
DY -17 Dynamotor BC -348 Rcvr. 

TS -12 Test Sets BC -788A, AM, B or C $ 
TS -13 Test Sets t -152A, AM, B or C 

MN -26 J or K ARC -1 ARC -3 $ 
BC -342 Teletype Equipment 
BC -312 Any Test Equipment 
BC -611 Handie TS -67 
Talkie (or any part) 

I'll; anything you have in Electronics Equipment. 
Send your complete list, present condition and $ 
ashiug price to: 

WEST REGION ELECTRONICS 
Dept. V -3 

1437 S. Norton Ave. Los Angeles 19, Calif. $ 

YOUR SERVICE BUSINESS NEEDS!! 
TELEVISION SERVÍCE REPORT $3.95 

(Box of 100 -3 copy business ferns) 

TELEVISION SERVICE PLAN 2.25 
(Book of 100 TV service contredit 

1.ÓO TELEVISION JOB TICKET 
(Book of 100 TV job tickets) 

TELEVISION SERVICE CALL BOOK .75 
(Salesbook of 50 triplicate sets) 

RADIO SERVICE RECORD 1.50 
(Book of 100 Radio job tickets) 

RADIO WORK SHEET .60 
(Pod of 50 repair sheets) 

RADIO SERVICE STANDARD RATE BOOK 1.00 
TROUBLE TRACING IN AC -DC RADIOS 1.00 

See them at your RADIO PARTS DISTRIBUTOR 

or write for Clusfrafed Catalog 2A 

OELRICH PUBLICATIONS 
4135 N. Lawler Ave. Chicago 41, HI. 
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HERE'S NELP 

Now, in 1800 pages 
All data, basic knowledge, meth- 
ods and theory of Radio, Tele- 
vision, Electronics, digested into 
32 sections in complete, quick to 
find, easy to read Handbook form. 
Plan every operation in Radio -TV and Electronics with this 
library set consisting of The Radio Electronics Handbook and the 
Video Handbook. These Handbooks will be your lifelong tools - 
you will use them every day on the board, at the bench, in the 
field. Use them for construction, production, installation, opera- 
tion -use them for adjusting, troubleshooting, measuring and 
testing. They will be your invaluable aid in research, design, 
development, manufacturing or maintenance. With data and serv- 
icing procedures complete, they will make your work faster, 
better, easier. 

Thcy give complete coverage of everything in Radio, TV and 
Electronics -and you will find them easy to use -everything is 
presented in plain language-all terms explained; schematics, 
working diagrams and pictures are clearly illustrated for fast 
and easy understanding. 

The Radio Electronics Handbook and the Video Handbook arc 
works of complete authority prepared by the well -known en- 
gineers Scheraga & Roche, under the. direction of William F. 
Boyce, famous for the preparation of hundreds of handbooks and 
manuals for the U. S. Signal Corps, Navy Communications, Air 
Force Electronics Section, WesternElectric Co., General Electric 
Co., Bell Laboratories, R. C. A., Sylvania, DuMont Laboratories, 
National Radio Co. and many others. 
These Handbooks are endorsed by leading schools for instruction 
and reference. The armed services make them available to their 
technicians in libraries, schools and in the field. Engineers, Drafts- 
men, Laboratory and Production men in every industry have pur- 
chased over 5o,ono of these books for use in their work. 
Soo Radio jobbers keep them constantly in stack for the con- 
venience of their service and industrial customers. These are the 
most commonly used books in Radio & TV. Contents are too long 
and complete to describe here -so, see them at your Radio jobber, 
your bookstore, or send for them on free examination. Sec for 
yourself what they will do for you. 

SEND NO MONEY 
10 DAY FREE EXAMINATION 

SPECIAL OFFER: Save one dollar -get 
both handbooks as shown above in library 

set for $10.90 

COUPON, 
BOYCE -ROCHE BOOK CO. 
Caldwell 27, New Jersey 
Send ( ) Library Str (t. books) a Sto.90 

( ) Radio Electronics Handbook @ $5.95 ( ) Video Handbook @ $5.95 
In ten days I will send price plus postage, or I will return 

books postpaid. 
(Offer good in U. S. A. and to men in Armed Services 

overseas only.) 

Name 

Address.. 

Employed by 

Save postage -we pay postage and packing if you send 
money NOW. Money back on same return privilege. r - ..... - v - - - - my 
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For additional information on any of the items described herein, readers are asked to write direct to the manufacturer. By mentioning RADIO & TELEVISION NEWS, the page, and the issue number, delay will be avoided. 

SPEAKER LINE 
British Electronic Group, 366 Madi- 

son Avenue, New York 17, New York, 
is the U. S. representative for a new 

line of loudspeakers being manufac- 
tured by Electro Acoustic Industries 
Ltd. of London. 

The new Series 2P features an over- 
all diameter of 2%" and a 2.4 ounce 
Alnico magnet. The heavy electrical 
damping resulting from the high flux 
design as well as the flexibly mounted 
low- resonance diaphragm is said to 
provide excellent reproduction free 
from pronounced resonances. The dia- 
phragm is especially treated to make it 
termite -proof and to reduce fungus 
growth to a minimum. 

Although designed especially for in- 
tercoms, this speaker is also suited for 
application in "personals," portables, 
mobile receivers, test equipment moni- 
tors, and other military and non -mili- 
tary uses. 

REPLACEMENT CARTRIDGE 
The Astatic Corporation of Con- 

neaut, Ohio, has announced a new 
cartridge which was designed as a re- 
placement unit for the 78 rpm snap -in 
Admiral tone arms. 

Designated the 402 -M ceramic car- 
tridge, it replaces the Admiral car- 
tridge part No. A1372. 

Output of the 402 -M is given as .7 
volt at 1000 cps on Audio -Tone test 
record, the frequency range is 50 to 
10,000 cps. Recommended minimum 

needle pressure is 12 grams and the net 
weight of the cartridge is 8 grams. 

The new unit uses the Astatic type 

"G" replaceable needle with a 3 mil 
precious metal tip. 

STAND -OFFS 
Erie Resistor Corporation of Erie, 

Pa. has developed a new type of her- 
metically sealed stand -off for v.h.f. and 
u.h.f. applications. 

Designated the Style 326 stand -off 
Ceramicon, the new unit provides, in 
a hermetically sealed case, a bypass - 
to- ground through the shortest possi- 
ble path. Full advantage is taken of 
the concentric electrode configuration 
in maintaining this short path by mak- 
ing connection to the outer electrode 
at the plane of the chassis. The result 
is an extremely low and uniform series 
inductance. 

The Style 326 is for threaded mount- 
ing installation. According to the 
specifications furnished it is available 
in standard capacitance values 10, 33, 
47, 68, 82, 100, 680, 1000, and 1500 
io fd., with a voltage rating of 500 volts 
d.c. 

INDICATOR LIGHT 
A new miniaturized indicator light, 

believed to be the smallest on the mar- 
ket, has been announced by Alden 
Products Company, 117 N. Main Street, 
Brockton 64, Massachusetts. 

This compact 6 -volt light, 86L, gives 

a sharp indication that can be viewed 
from any angle. Bulky screw machine 
parts are entirely eliminated and the 
light is only 3/4 " in over -all length and 
less than %" in diameter. The func- 
tional design permits easy mounting on 
a panel without complicated tools or 
processes -it simply pushes into an 
"S" drill hole. 

Complete information is available 
from Norman Curtis at the address 
given above. 

RECORD -REPRODUCE HEAD 
A new multi -channel magnetic rec- 

ord- reproduce head has just been an- 
nounced by The Brush Development 
Company of 3405 Perkins Avenue, 
Cleveland 14, Ohio. 

The BK -1500 series is available with 
from 3 to 14 channels. Design features 
include balanced magnetic construc- 
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ELECTROLY ICS 
Prong Mount 

D. Y. Type 
M8O 15O 
60 300 
40 50 
80 50 
80 300 
30 300 
100 150 

2x400-25 
2030 25 
20-10 150 
40-20 150-25 
150-50 25 

40 150 
2010 150 

Pori e 20 
18 c ea 

Mfd. Volt 
2020 (60) 450(350) 
2x30(20) 350 
80- 40(150400(50) 

20- 10(250) 450(5Ó 
50 -40 425 
Price 49c ea. 

250 -1000 10.6 
2x15.1200 

150 -1.6 
10 -50 -100 

350 -100 -50 
1000.500 

6 
1000 
Price 69c ea. 

CONDENSERS 

50 
50 
80 
100 
2x4 
2x8 

20 -80 
15-10 
80-10 
80 -20 
3x8 
3x10 
800 
30 
32 

2x10 
2x15 

8 
20 -10 

2x15 -20 
2x10 -20 
2x8 -10 

Price 

500 
400 
450 
350 
500 
450 
450-350 
450 
400 
450-350 
150 
150 

15 
450 
450 
350 
350 
450 
350-300 
350-25 
450.25 
35 
29c ea. 

80 
40 
100 
90 

2x10 
2x20 
2x20 
20-8 
2x80 
40-10 
40-35 
80-20 
80-10 
3x16 

500 
450 
400 
450 
450 
400 
450 
500 
300 
450-350 
450-350 
450 
450 
350 

OMMUNICATIUN5 UIPM ENT 
M PA 

8 -50 450 -50 
40 -50 400.300 
40 -10 475 
90 -10 350 
3x10 450 
50 -40 450 
90 -10 350 
40 -15 450 
2x30 350 

16 450 
2016 450 

20 -10 (50) 450 (50) 
20 (250- 

100) 150 (15) 
80-50 450.50 

208 (10) 450 -(25) 
10 -15 (20) 350 (25) 
2x16.25 450 -50 
2x10.20 450 -25 
10-10-20 450 

Price 39c ea. 

MINICAPS 
PIGTAIL 

Mid. Volt Price 
2 50 $0 10 
4 50 10 
4 100 15 
4 150 10 
4 220 18 
5 25 10 
5 50 10 
5 150 10 
8 25 .15 

2 
2 

2 
2 
2 
3 
3 
4 
4 
5 
5 
5 

10 
25 
50 
50 

1Qo 
200 
120 

yorutfteede 
Y 

nctrt t7 t6 (atit 
100 
150 
350 
50 

150 
450 
100 
150 
300 
450 
25 
50 
80 

350 
350 
25 

300 
450 
150 
450 
25 
50 

150 
50 
15 

8 
25 

6 
6 

1.5 

.18 

.18 

.20 

.18 

.20 

.23 
.20 
.22 
.30 
.40 
.10 
.15 
.18 
.30 
.30 
.10 
.25 
.30 
.22 
.40 
.22 
.25 
.30 
.60 
.50 
.60 
.75 

1.20 
1.35 
1.10 

8 -8 
8-16 

10 -10 
10 -10 
16 -16 
20 -20 
20 -20 
40 -20 
50 -50 
50 -30 
70 -70 

450 
450 
150 
450 
450 
150 
450 
450 
150 
150 
175 

.60 

.65 
.30 
.35 
.70 
.40 
.50 
.55 
.40 
.35 
.85 

AVAILABLE 

1,000,000 
BATHTUBS 

250,000 

HIGH VOLT 

CONDENSERS 

WRITE OR 

PHONE FOR 

LISTS 

LARGE 
ASST. 

OF PIGTAIL 
MICAS 

IN STOCK 
WRITE 

AC COND. 
Motor Starting 

Fig. C 

13- 15 220$1.20 
26- 30 220 1.35 
43- 65 110 1.25 
43- 48.110 1.25 
50- 75 110 1.25 
53- 60 220 1.50 
61- 69 320 1.60 
64- 72 110 1.25 
72- 

5- 84' 110 1.25 
88 -106 110 1.50 

107 -129 110 1.65 
130 -157 110 1.75 
130-150 3-80 110 1.85 
158.191 110 1.85 
161 -180 110 1.75 
189 -210 110 1.95 
200 -220 110 1.95 
270 -300 110 2.10 
324 -300 110 2.40 
378-420 

-480 
175 2.75 

485 -580 110 2.95 

WRITE 
FOR 

LISTINGS 

Transmitters 
40 Watt 
Output 

These Famous 
V.F.O. Drivers 

Available 
4- 5.3MC. $ 5.95 
5.3 -7MC. 5.95 

274N (ARC5)'. Used Good Cond. 

BC 604 DM Transmitter FM 20 -28 
MC 11 & 15 Mtr. Can be operated 
on 10 Mtr. 10 Channel push but- 
ton control NV /tubes meter. Less 
xtals. Good used. Sold as io. 

ANTENNA MAST 
Are you in a dead spot. If you 
can't get a good T. V. Picture. 
Here is a Sig. Corps Ant. mast 30' 
high 

toot alvegyourSPPproblem.oIt tele- 
scopes into 3 ten ft, sect. for easy 
stowage. Easy to Mnt. Comp. with 
stakes & rods Ea. $19.95 

AMPS -RF 
0 -4 Amp RS GE Type DW52. 

2 9" dia. In t. TPhermoc uple. 
List Price $19.75. 
Our Price $2.95 

ARC /5 SPARES & PARTS 
2830 KC IFs for 6 -9 Rec. (3 

i coils, inn, nt, out) per set.$1.25 

5856 2830IICC BFO coil 6 9 
.65 

Rec. .49 
5414 Cond. 3 o .05 300V .05 
5415 Cond. 1.05- .01 -.05 

.10 300V 
6261 Xfrmr, Mike to Grd .79 
6020 Ose. coil .79 
6030 Ose. coil .79 
6032 Ose. coil .79 
7247 coil Pa. .79 

Parasitic Suppressors .05 
Plug 6 pin for IF .10 
Plug 7 pin for Rec. chassis .10 
Plug 3 png. rec. dym. male & 

.15 female 
Plug 3 png. mod. dyn. female 15 
#7023 5 png. chassis mnt .29 
5842 plug rear Rec. & Xmtr. 

.39 male 
5577 Plug 5 png. chassis Rec. 

29 flint. 
6418 plug 8 png. chassis Rec. 

.29 mnt. 
7027 plug 18 pin mod. chassis .29 
PL 154A 12 png. stale .49 
PL 148 3 Ong, male .49 
PL 156A 5 wig. male .49 
#2674 3 png. plug for HE 

.29 Rack 
Rec. plates 1)0 -550 RC :10 
Control Boo plates 190 -550 .10 
#6035 Loading coil .59 
#6034 Loading coil ..59 
#7902 Loading coil .59 
Dual Fuse mots .12 
Xtals for Smttrs Tube Type. 1.00 
Tubes: 1020 1629 1625 

MOBILES! 
C.A.P. C.D.! 

6 V. DYNAMOTOR SUPPLY 
RATINGS 

OUTPUT INPUT 
Volts 450 VDC 6 VDC 
Amps 3500 MA 45A 

Volts 450 VDC 6 VDC 
Amps .. . , 200 MA 22A 

Originally designed for 14V, 
but mobiles er U.S.A. re- 
port 

BOX, Starting 
Relay, Mounting '.$12 y 

Plate D L 
fl 
.7 i/ 

Plugs. Set of 2... ... $1.00 
With Dynamotor only) 

ARC 5 
M I 

T ODU- 
LATOR 

MD7 /ARC5 
Plate Mod- 
ulator 

dynamotor complete 
/Tubes 1 -12J5, 2- 

1625, 1 -VR50. Good 
cond. Price.. .56.95 
BC456 Screen 

2 25 Mod. $ 

EE89A 
TELEPHONE 
REPEATER 

of Used extend 
field tleones, 

teleg. & 20 eye: ring- 
ing possible over lines 
complete w /3Q5 tube 

weight 
phone. rice -$9.95 

Heineman Ckt- Bkrs 
for AC -DC operation. 
AM 1510M 7 Amp 

1614 80 Amp 
1614 50 Amp 

Price each ....$1.10 

932 PHOTO TUBE 
Gas Photo - 
t'ube having 
51 response, particularly 
sensitive to 
Red and Near 
Infrared Ra- 
diation. with be 

can descent 
Iigkt source. Send for 
Data. 75a Price ! UJ 

VARIABLE 
TRIMMER 

CONDENSERS 

.43 

C800 15 MMF 
C881 20 MMF 
C993 50 MMF 
C677 60 MMF 

32c ea. 

CH Toggle S w i t c h 
SPST Wire Leads Ball 
18 
Handle 

c e. 3 
10 foro $1.50 50 

CAPACITORS 
CERA MICON 

MMF. MMF. MMF. 
3 35 82 

3.1 
4 200 

11 51 240 
13 60 250 
14 62 3,5 
15 

70 500 
220 1000 

25 
$7 PER 100 

SILVER MICA 
BUTTONS 

MMF. MMF. MMF. 
40 175 500 
50 180 2000 

100 185 
_. $7.50 PER 100 

Variable Ceramieon 
Condensers 
Series N500 

4 
-30 MMF 

23e ea.; 5 for $1.00 

A 

Comb. Transformers -1 

TRANSFORMERS 

These XFRMRS are Army 
Spec. All Underrated. 

15V/50 -60 cps input. 

Item H.V. Amp. 

CT-861 2100VCT .175 

CT-142 645VCT .060 

CT-825 360VCT .340 

CT-076 600V .100 

CT-626 1500V .160 

CT-15A 350VCT .070 

CT-071 110V .200 

CT-378 2300V - 4 MA 

CT 367 580VCT .050 

CT-721 550VCT .100 

Filaments 
7.5VCT /4A, 2.5V /10A.... 5 

5V/2A, 6.3V/1 2A 
6.3VCT/3.6, 6.3VCT /3A 
2 e 12.6V/1 
2.5/12, 30/.100 
6.3/.6, 6.3/1.8 3 lbs 

33/.200, 5V /10, 2.5/10 
2.5/2 
SVCT /3A 
6.3/1, 2.5VCT /2 2.95 

CT -99A 2x110VCT .010 6.3/íA, 2.5 VCT /7A 3.25 

CT -91A 726V .100 5V /3A, 6.3/3.5. 3.25 

CT -441 50V .200 5V/2.4, 5V/1.2. 2.29 

CI-408 350VCT .026 MA 5V /3A 2.75 

CT -931 585VCT .086 5V /3A, 6.3V/6A 4.25 

CT -610 1250 .002 MA 2.5V/2.1A,2.5V/1.75A 
4.95 

CT -137 350VCT .026 MA 5V /3A 
CT -102 I08IVCT .055 25V/3A,6.3V/1.8A,6.3V/ 5.95 1.2A 

CT -866 330V .065 6.3V/1.2, 6.3V/600 MA... 1.75 

CT-319 
Fi lament VT 

.085 V/2, 
511.5V/501 

3.25 
60 cps input. 

Item Rating Each 

FT -029 13.5V /1.11A $ .79 

FT 346 5VCT /13/5, SVCT/6.75, 5VCT /6.75 5.95 

FT -781 . 866 Trans. 2 x 2.5/5A 2.25 

ETC -31 2.5V/2.5, 7V /7A (Tape C 2.5V/2.5A), 16 lbs 
9.95 

FT -674 8.1V /1.5A - 
1.10 

FT -157 4V /16A, 2.5V/1.75A 
FT 391 6.4V/3A 1.10 

FT -736 2 x 6.3VCT /3.2 -1.2A 1.49 

FT -899 2 n 5V/5.5A 29000 Ems 22.95 

FT -418 6.3VCT /1A, 6.3VCT /7A 1.95 

FT -735 6.3VCT /5A, 6.3VCT /1A 1.79 

FT -101 6V /.25A .79 

FT -738 6.3VCT /1A, 5V /2A 1.66 
Plate Transformers- 115V/50 -60 cps input. 

Item Rating Each 

PT -976 Auto: 120VCT /10 MA $ 
0.69 

PT -31A 2 x 300V/5 MA 

PT -46A 4080VCT N.L.3% to 18 "H x6 "W x7 "L201bs 29.95 

PT-033 4150V/400 MA 111/2 x 91/4 W x 9" D 70 tbs 49.95 
PT -75 -2 3780/3446/3112VCT/77 MA 10.9 5 

PT -28 -1 4605VC7/.077 1 2.9 5 

PT -403 Auto: 70V/1A 2.29 
PT -160 112IVCT /770 MA, 5SOVCT /62 MA, 25 lbs 24.95 
PT-170 Auto: 156/146/137/12E-.71A 3.29 

PT -139 42V/46V/50V/55V/152A 73/417" Wx63/4" H 10.95 
r PT -31A 2 x 300V/5 MA .79 

PT -976 120VCT /11MA .79 
PT -67 -1 62V /3.5A 2.95 
PT -12A 285VCT /1.2A 

Price 
10.95 

4.25 
3.95 
1.95 
9.95 
2.95 
4.95 
6.95 
2.25 

EE8 TELEPHONE 

PARTS AND 

EQUIPMENT 
AVAILABLE 
IN STOCK 

PHONE OR WRITE 

BC 375 
AND 

BC 191 

PARTS AND 
EQUIPMENT 
AVAILABLE 
IN STOCK 

MICA CAPACITORS 
SOLAR XMB 

TAPPED POLES 
Mfd. Price 

2500 V Test 
.00001 50.35 
.000025 
.00003 
.00005 
.000075 
.0001 
.00015 
.00025 
.0003 
.0004 - 

.0005 

.00075 

.00085 

.0015 
.0016 
.0017 
.002 
.0023 
.003 
.004 
.005 
.006 
.0063 
.0069 
.007 
.0075 
.0076 
.008 
.01 
.015 
.02 
.025 
.027 
.03 

.35 

.35 
.35 
.35 
.35 
.35 
.35 
.35 
.40 
.40 
.40 
.50 
.50 
.50 
.55 
.65 
.65 
.75 
.95 
.95 
.98 
.98 
.98 
.98 
.98 
.98 

1.05 
1.25 
1.25 
1.30 
1.30 
1.35 
1.45 

CRYSTALS 
Low Freq. 

FT241 -A. Holder 1 /:" 
Pin spacing, for ham 
and general Xtal 
controlled. S i g n Generators, marked i 

army Mc harmonic fre- 
quencies - Directions 
f 

o 
funda- 

mental frequencies en- 
closed. Listed below 

fundamental 
y pn fractions 

omitted. 
370 420 
372 422 
374 423 
375 424 
376 425 
377 427 
379 429 
380 430 
381 431 

383 433 
384 434 
385 435 
386 436 
387 
388 
390 
391 
392 
393 
394 
395 
396 
397 
398 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
411 
412 
413 
414 

. 415 
416 
416 

419 

447 
448 
450 
451 
453 
454 
455 
456 
457 
463 
465 

437 
438 
440 
441 
442 
443 
444 
445 
446 
458 
459 
461 
462 
468 
469 
470 
472 
473 
474 
475 
476 
477 
479 
480 
481 
483 
484 
485 

486 

487 
488 
490 
491 
492 

493 
494 
495 
496 
497 
502 
503 
504 
505 
506 
507 
508 
509 
511 
512 
513 
514 
515 
516 
518 
519 
520 
522 
523 
525 
526 
527 
529 
530 
531 
533 
534 
536 
537 

each 

59c 
498 
500 
501 
538 
540 

each 

$1.49 
Tube Type Xtals 

DC -8 -D 8000KC 51.00 
DC -8 -K 3500KC 1.00 

4600KC 1.00 
6200KC 1.00 

Xtals Prongs 7 /e "C to 
C RCA M18412A. 

4495KC 
3685KC $1.00 

OIL CONDENSERS 
Mfd. Volt. Price 

5 50 $0.45 
650 80 1.95 

5 150 AC L45 
220 AC 2.20 
500 .40 
600 . 1.25 
600 2.10 
750 AC 1.59 

1000 .69 
.70 
.75 
.85 
.90 

1.75 
1.35 
1.25 
1.30 
1.40 
1.45 
1.10 
1.45 
2.25 

2200 2.45 
2500 1.35 
2500 1.35 
4000 1.20 
4800 1.20 

15 
1 
7 

20 
0.5 
0.5 

2x0.5 1000 
1 1000 

1.5 1000 
2 1000 
4 1000 

3x.01 1200 
0.0016 1500 

1 1500 
1.5 1500 
2 1500 

2x0.1 2000 
1 2000 
2 2000 
3 

0.5 
1.5 

0.15 
2x0.1 

0.1 6000 1.20 
2x0.1 7000 1.25 

0.1 7500, 1.25 
2x0.15 8000 4.75 

MANY OTHERS 

TEST EQUIPMENT 
Frequency Modulated Generator, 

Type 155A Frequency 38 MC -50 
MC. Range 1 MC-10 MC. Boon- 
ton Radio. - 

Solar Exameter Capacitor Analyzer. 
Tube Tester Model 7050. l'Itilco 110/ 

120 AC 60 CY. 
3" scope No. 155A C.R. Oscillograph 

R.C.A. 
Sweep Signal Generator Model 909. 
McMurdo (Silver). Range 2 -226 

SIC. Output 0 -,5V 1lax. 105/125V 
50/60 Cy. 35W. 

Frequency Meter BC221N 125 -20000 
ICC. 

l'recision Series E -400. Sweep Gen- 
erator FM- TV -AM. 

Signal Generator Model 702. Radio 
City Products. 

Standard Signal Generator Model 
78B. Boonton (Measurements 
Corp.) 

Television Calibrator WR -39A. 
R.C.A. 

Microvolter Dlodel 20 -B Ferris In- 
strument Boonton. 

Signal Generator I -216 15 -26 MC 
CICE 115V/60 Cy. 1811 -2:35 MC. 

Model LU -1. Radar Test Equip- 
ment. Frequency meter & Test 
Oscillator. 

Industrial Instrument Bridge. LB2- 
DItl. 10 Watt 115V 60 CY. 

Industrial Instrument Bridge RN -1. 
Hunter charging control analyzer 

Model 372K2. 
Hickock Thermo Ammeter Model 

14T #1-4270. 
Weston DC Milliamnteter Model 

#155. 
Leeds & North Type S Test Set 

#5300 #5410. 
RCA Voltmeter Ohmyst. 
Leeds North Galvanometer # 2420A. 
CIt Output Meter # 783A. 
Boonton Q Meter Type 160A & 170A. 
Industrial Bridge LBID. 

Write or Phone for Prices 

1% PRECISION 
RESISTORS 

.6 128 10,000 
1.01 250 12,000 

-300 12,000 
x.05 430 17,000 

10.1 463 17,300 
18 800 20,000 
43.5 920 25,000 
50 1100 30,000 
75 4300 '33,000 
82 5000 40,000 

120 7500 55.000 
125 8500 57,000 
128 10,000 75,000 
150 

30e ea.; 
0, 1000 84.000 

r $2.50 
100,000 150,000 
120,000 2201 
120,000 250K 

40e ea.; 10 for $3.50 
1 Meg. 75e ea. 

MODULATION XFMRS. 
R9466 P-P 807's to P-P or Par. 

807's R.F. 300 Ohm Sidetone 
Wdg. $1.85 

#200 
P.P. 67.6's to 83$1R49 

#r Screen d807 to P-P 
or 
Wdg. 95c 

All merch. guar. Mail orders promptly filled. All p ices F.O.B. N. Y. C. Send MO or Chic. Only shipping chgs. sent C.O.D. Rated Concerns send P.O. 

COMMUNICATIONS 
MIN. ORDER $3.00 

MIN. ORDER $3.00. TIONS E UIPMENT CO. 
131 Liberty St., New York, N. Y. Dept. N -7 Chas. Rosen Phone: Digby 9 -4124 
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tion with gaps at front and rear. All 
gaps are in perfect alignment and in- 
dividual channels are cast into one 
integral block of specially selected 
synthetic resin. 

The complete assembly is non- micro- 
phonic and impervious to moisture. 

Special Offer On This 

Complete RADIO 
ENGINEERING 

LIBRARY 
New, Up -To -Date Edition of Fa- 
mous Library Covers Whole Field 
of Radio Engineering. Places Lat- 
est Facts, Standards, Data, Prac- 
tice, and Theory At Your Finger- 
tips. 

THE five big volumes of the new edition of 
the Radio Engineering Library now include 

the very latest facts, standards, data, and prac- 
tice. This Library will help solve hundreds of 
problems for designers, researchers, engineers, 
and students in any field based on radio. 
Written by leading radio engineers, these books 
cover circuit phenomena, networks, tube theory, 
vacuum tubes, amplification, measurements, etc. 
-give specialized treatment of all fields of prac- 
tical design and application. They provide you 
with a complete and dependable encyclopedia of 
facts. 

5 Volumes 3872 Pages. 2770 Illustrations 
Eastman's FUNDAMENTALS OF VACUUM TUBES, 3rd 
Edition. 
Terman's RADIO ENGINEERING, 3rd Edition. 
Everitt's COMMUNICATION ENGINEERING, 2nd Edi- 
tion. 
Hund's HIGH FREQUENCY MEASUREMENTS, 2nd Edi- 
tion. 
Henney's RADIO ENGINEERING HANDBOOK, 4th Edi- 
tion. 

SEND NO MONEY 
Special Low Price Easy Terms 

On this special offer you get this Library for 
$34.50, instead of $39.00. You save $4.50 and 
may pay on easy terms. Mail coupon below to 
examine the Library FREE for 10 days. No obli- 
gation. These books are recognized as standard 
works; you are bound to need them. So take ad- 
vantage of this special money saving offer. Mail 
coupon at once! McGraw -Hill Book Co., Dept: 
RTN -7, 327 W. 41st Street, New York City. 

McGRAW -HILL BOOK CO., Dept. RTN -7, 
327 West 41st St., New York 18, N. Y. 

Send for it, days' FREE trial, the RADIO ENGINEERING 
LIBRARY. If not satisfied I will return books. Otherwise I 
will send $4.50, plus delivery charges, then; and $5 a month 
for 6 months. (Reg. price $39.00; you save $4.50). 

Name 

Home Address ............................... 
RTN -7 

City & State.. 
17 WE'LL PAY DELIVERY CHARGES if you enclose 

$4.50 first payment WITH coupon. Samt return privilege for 
full refund. 

94 

Shields and pole pieces are grounded to 
the housing. The head has a channel 
width of .050" with center -to- center 
spacing between channels of .125 ". 
The gap is .0005 ". Maximum output 
level at 1000 cps and 7.5 inches /sec. 
tape speed is .002 volts rms. 

NEW CRYSTALS 
Valpey Crystal Corporation, 1244 

Highland Street, Holliston, Massachu- 
setts, has recently introduced a new 
crystal type dual frequency standard. 

The Type DFS is designed for stand- 
ard frequency applications and incor- 
porates two separate quartz crystals 
entirely independent of one another 
but so designed that frequency stabil- 
ity and zero frequency adjustment are 
equal on 100 and 1000 kc. Both crys- 
tals are highly active and capable of 
producing high oscillator output to- 
gether with instant starting when used 
in conventional circuits. 

Calibration accuracy at 28 degrees 
C is ± .005 per -cent. Crystals are 
matched so that one trimmer may be 

used for both crystals which can easily 
be adjusted to zero beat with WWV or 
other standard frequency. A data sheet 
on the Type DFS unit is available 
from the company. 

NEW RECORDER 
Production has begun on a new 

model synchronous magnetic film re- 
cording and reproducing unit at the 
plant of The Stancil -Hoffman Corpora- 
tion, 1016 N. Highland Ave., Holly- 
wood 38, California. 

Known as the Model S5, the new 
unit has been developed to meet the re- 
quirements of both the motion picture 

and television industries. All the 
features of portability, large film ca- 
pacity, minimum flutter, and ease of 
operation have been incorporated. A 
maintenance -free, unique drive system 
permits both synchronous and inter- 
lock drive. The equipment is available 
with both motors installed. 

Using the same electronic section as 
is furnished with the company's R4 
non -synchronous recorder -reproducer, 
the Model S5 has a frequency response 
flat to 9000 cycles at 16 mm speed or 
15,000 cycles at 35 mm speed. 

AM -FM SIGNAL GENERATOR 
Radio City Products Co. of 152 W. 

25th Street, New York 1, New York 
has recently announced the availabil- 
ity of a pocket size, super -speed sig- 
nal generator that combines a real FM 
signal generator, an r.f. signal genera- 
tor, and an audio oscillator. 

Known as the Model 730, the four 
FM fixed frequencies are actually FM 
modulated to give ample sweep for use 
with ratio detectors. Alignment can 

be quickly made at the ends of the 
band at the 88 and 108 mc. switch po- 
sition. Correspondingly, the 10.7 and 
9.1 mc. switch positions permit align- 
ment of the i.f. sections. 

The ends of the broadcast band can 
be readily aligned at the 1500 kc. and 
550 kc. switch positions. Intermediate 
frequency alignment is provided by 
fixed frequency switch positions of 456 
kc. and 465 kc. An audio outlet termi- 
nal is provided for supplying a 400 
cycle signal externally. 

The unit, which measures 7 "x27 /S "x 
2%" and weighs 2 pounds, comes com- 
plete with all tubes, shielded output 
cables, and comprehensive instructions. 

100 VOLT CONDENSERS 
The Electric Transformer and Allied 

Products Division of the General Elec- 
tric Company, Pittsfield, Massachu- 
setts has announced a new line of 100 
volt d.c. condensers, with double the 
capacitance designed into the same 
condenser space. 

These components meet all the re- 
quirements of "F" characteristics of 
JAN -C -25 for 100 volt d.c. units. For 
applications where an expected life of 
1000 hours is satisfactory, the rating 
can be increased to 150 volts and tem- 
peratures to 40 degrees C. Test results 
show that there is negligible change in 
capacitance from -40 degrees C to 105 
degrees C and the units give full life 
expectancy at temperatures as low as 
-55 degrees C. 

The thin -paper, thinfoil condensers 
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ONE OF AMERICA'S 
GREAT ELECTRONICS STORES 

ALL NEW 
FAMOUS BRANDS 

BOXED AND 
GUARANTEED 

Type 
00A $ .60 
0A .60 
0A3/VR75 .33 
0A4G 33 
OB2 .78 
OB3/V R90 .33 
0C3/ V R 105 .33 
0133/V R 150 .33 
0Y4 2.40 
OZ4G .83 
OIA .75 

A3 
A4P 
A5GT 
A6 
A7GT 
A B5 
AC5 
ADS 
B3GT 

B5/25S 
B7GT 
C5 GT 

Price 

C7G 
C8 
D5GP 
D7G 
DBGT 
ESGP 
ESGT 
E7GT 
F4 
F5G 
F6 

G4GT 

G6GT 
114G 
H5GT 
H6GT 

J6GT 
L4 
L6 
LA4 
LB4 
LC5 
LC6 
LD5 
LE3 
LG5 
L114 

ÑSGT 
P5GT 
Q5GT 

R4 
R5 
S4 
S5 
S6 

T5GT 
16 
114 

V5 
V2 

W4 
W5 
X2 

2XA3A 
2A4G 
2A5 
2A6 
2A7 
2B7 
2E5 

2X2A 
2Z2 

3C6/XXB ... 1.60 
5 3D6 

3E6 1.33 
3LF4 1.33 
3Q4 1.10 
3Q5GT 1 20 

95 
.90 
.60 
.10 
60 
.10 
10 

.33 

.95 

.60 

.60 

.IO 

.75 

.75 

.75 

.75 
75 

.75 
.75 
75 

.75 

.75 
75 

.75 

.75 

.75 

.75 

.75 
.10 
90 
60 

.75 

.60 

.75 

.33 

.33 

.33 
33 

.33 
.33 
.33 
.33 

.33 

.00 

.33 

.75 

.10 

.75 

.00 

.75 

.90 

.10 
.00 
75 
.20 
.00 
.90 
.10 
.75 
.10 
.33 

10 
.33 
.33 
.75 
.85 
.45 
.45 
.45 
.40 
.45 
.70 

2.18 
1.95 
2.40 

Type Price 

3S4 $1.00 
3V4 1.00 
5AZ4 73 
5T4 2.40 
5U4G .83 
5V4G 1.20 

5X4G 
T 

.9Ó 

5Y3GT .68 
5Y4GT .75 
5Z3 

Z4 .33 

6A4/ .60 
6A5G .95 
6A6 .33 
6A7 .10 
6A8GT 10 

6AB .00 
6AB5///6N5 . .33 

6ÁC5GT 
53 

. .45 
6AC7/ 1852 . .45 
6AD7G .60 
6AE6G .90 
6AF6G .33 
6AG5 .33 
6AG7 .60 
6A H6 .95 
6AJ5 .75 
6A K5 .95 
6A K6 .20 
6A L5 .00 
6AL7GT .33 
6AQ5. .00 
6AQ6 .90 
6AQ7GT .20 
6A R5 .83 
6AS5 .00 
6AT6 .75 
6AU5GT 1.33 
6A U6 1.00 
6AV5GT 1.33 
6AV6 .75 
6AW6 1.33 
6AX5GT .83 
6B4G 

1.6Ó 

.10 

.60 

.60 
.90 
.20 
.00 
.33 
.60 
.00 
.90 
.83 
.40 
.00 
.00 
.75 
.45 
.60 
.60 
.75 
.83 

1.33 

hems 
tc It !, full app roval or 

- 

mw,oy. refunded. 

6B7e 
6B8G 
6BA6 
6BA7 
6BC5 
6BC7 
6BD5 
6BD6 
68E6 
6BF6 
6BG6G 
6BH6 
6616 
6B K6 
6B L7 
6BN6 
6BQ6GT 
6876 
6BU6 
6 BY5 
6C4 

83 6C5GT ...... 
10 

.60 

.00 

.Ì0 

.60 
.10 
.33 
.95 

.0Ó 

.83 

.60 

.60 
.33 
.33 
.83 

6C8G 
6CB6 
6C D6 
6D6 
6Dß 
6E5 
6E6 
6E7 
6F5GT 
6 F6 
6F6GT 
6F7 
6 F8 
6G6 
6H4GT 
6H6GT 
6J5GT 

1 6J6 .75 
6J7GT 

I.60 
85 

61S 
6K5GT 

1.20 61(8GT 
6K7GT .83 

Type 
61(HGT 
6 L5 
6L6G 
6L6GA 
6L7 

6N6 
6N 7G T 
6P5GT 
6P7G 
6Q6G 
6Q7GT 
6R7GT 
6 R8 
6S4 
6S7 
6S8GT 
6SA7GT 
6SB7Y 
6SC7 
6SD7GT 
6SF5GT 
6SF7 
6SG7 
6SH7GT 
6SJ7GT 
6SK7GT 
6SL7GT 
6SN7GT 
6SQ7GT 
6SR7GT 
6SS7GT 
6ST7 
6SV7 
6S27 
6T7G 
678 
6U4 
6U5 
6U6GT 
6U7G 
6V5GT 
6V6 
6V6GT 
6V7G 
6W4GT 
6W5G 
6W6GT 
6W7G 
6X4 

6 X5 GT 
6Y3G 
6Y6G 
6Y7G 
6Z4 
6Z7G 
6ZY5G 
7A4 
7A5 
7A6 
7A7 
7A8 
7A D7 
7A F7 
7A G7 
7A H 7 
7A17 
7A U7 
7B4 
7B5 
7B6 
7B7 
7B8 
7C4 
7C5 
7C6 
7C7 
708 
7E5 
7E6 
7E7 

7F8 
7G7 
7H7 
717 
7K7 
7L7 
7N 7 

7R7 
7S7 
7V7 
7W7 

Price Type Price Type 

$1.33 7X7 $1.33 
1.78 7Y4 .90 
1.78 7Z4 .90 
1.20 0 1.95 
1.33 OY 1.95 
1.95 2A .68 
1.20 2A5 1.60 
1.20 2A6 1.20 
1.60 2A6GT 1.45 
1.60 2A7 1.60 
1.00 2A8GT 1.10 

.90 2AH7GT 1.33 
1.60 2A L5 1.00 

.90 2AT6 .75 
1.33 2AT7 1.45 
1.33 2A U6 1.00 
1.00 2A U7 1.20 
1.20 2AV6 .75 
1.00 2AV7 1.45 
1.45 2AW6 1.33 

.90 2AX7 1.20 33 
1.00 2AY7 3.00 34 
1.00 2B7 1.10 

.75 2B8GT 1.95 

.90 2BA6 .90 
1.00 2BA7 1.20 
1.20 2ßD6 1.00 
1.10 2BE6 ...... .90 

.83 2BF6 .83 
.90 2BH7 1.20 
.00 2816 .75 
.33 2131(6 .75 
.45 2BN6 1.45 
.10 2876 .75 
.60 2BU6 .75 
.45 2C8 .90 
.20 2F5GT .90 
.00 2H6 .90 
.00 2J5GT .60 
.45 2J7GT 1.10 
.95 2H 7G 1.00 
.60 2K7GT 1.10 
.00 2K8GT 1.33 
.90 2Q7GT .90 
.90 2S8GT 1.33 

1.33 2SA7GT 1.00 
I.00 2SC7 1.10 
1.33 2SF5GT 1.00 
.75 2SF7GT 1.00 

1.33 2SG7 .75 
.75 2SH7GT .... .75 

1.95 2S17GT .... .83 
1.20 2S1(7GT 
1.60 2SL7GT 

.90 2SN7GT 
1.95 2SQ7GT 
2.20 2SR7GT 
1.00 2Z3 
1.10 

0 4A5 
.90 4A7 
.90 4A F7 

1.60 486 
.90 4B8 

1.10 4C5 
1.10 4C7 

.90 4E6 
1.10 4E7 
.90 4F7 
.90 4Fß 
.90 4H7 
.90 417 
.90 4N7 

1.60 4Q7 
.90 4R7 
.90 457 
.90 4W7 
.33 4X7 
.33 4Y4 
.10 5 
.33 8 
.10 9 
.33 9BG6G 
.33 9C8 
.00 916 
.33 9Tß 
.33 20 
.33 22 
.10 24A 
90 25A6GT 

.10 25A7GT 

.33 25AC5GT 
.33 25 B5 
.33 

25B6G 
25138G 
25BQ6GT 
25C6G 
25D8 
25L6 
25L6GT 
25N6G 

25W4GT 
25Y5 
25Z5 
25Z6 
25Z6GT 
26 
26 B K6 
27 
30 
31 
32 
32L7GT 

Price 
$1.33 
2.48 
1.60 
I.60 
1.95 
1.60 

.90 

.95 

.60 

.Ó 

.10 
.83 
.10 
.33 
.33 
.95 
.10 
.20 
.10 
.10 
.33 
.20 
.10 
.33 
10 
33 

.20 

.33 

.10 
.33 
.33 
.33 
.33 
.20 
.35 
.35 
.35 

3.00 
I.60 
1.60 
1.45 

.35 

.35 
1.10 
1.60 
3.70 
1.43 
1.95 

35/51 
35A5 
35B5 
35C5 
35L6GT 
35W4 
35Y5 
35Z3 
35Z4GT 
35Z5GT 
35Z6G 
36 
37 

39/44 
40 
41 
42 
43 
45 
4523 
45Z5GT 
46 
47 
48 
49 
50 
50A5 
5085 
5005 
5006G 
50L6GT 
50X6 
50Y6GT 
50Y7GT 
50Z7G 
52 
53 
55 
56 
57 
58 
59 
70A7GT 
70L7GT 
71A 
75 
76 
77 
78 
79 
80 
81 
82 
83 
MV 
84 
85 
89 
99 
99V 

.45 

.83 

.10 

.75 

.00 

.83 

.30 
.25 
.10 
.78 
.60 
.60 
.78 
.10. 
.90 
.00 
.00 
.90 
.63 
.90 
.90 
.75 
.75 

1.33 
1.33 

.90 
1.10 

.25 
1.10 
1.00 
1.00 
I.00 
I.00 
.90 
.90 

1.45 
1.45 
2.40 
1.33 
3.00 
I.I0 
I.00 
I .00 
1.45 

.90 
I.10 

.90 
I.00 
.90 

1.95 
1.33 
I.10 
.90 

I.00 
I .00 
1.78 
1.95 
1.95 
1.20 
1.00 

.45 
1.00 

.00 

.33 

.68 
2.40 
1.33 
.60 

I.60 
.90 

I.10 
.25 
.60 

I.60 
I.60 

1I7L7GT 1.95 
1 I7N7GT .95 
I I7P7GT 1.95 
117Z3 .75 
117Z4GT 1.45 
117Z6GT 1.20 
F M -1000 . . . 1.60 

1.20 

XXFM 1.33 

ONE OF AMERICA'S 

NEW NOVICE LICENSEES 
NIAGARA'S READY FOR YOU 

80 MTR. TRANSMITTER 

KIT (SOST)AY $1591 
Anyone who qualified for a 
Novice Class Amateur li- 
cense is permitted to operate 
crystal - controlled c.w. be- 
tween the frequencies of 
3700 I(c. and 3750 Iic. in 
the 80 meter Band. On page 
18 of the May 1951 issue of 
OST is an article describ- 
ing the construction of a 
one tube, 80 meter transmit- 
ter. Flue are all the radio 

Parts you need in one complete package, including wood, hard- 
ware, key and crystal, etc. Nothing else to BUY!! 

WEBSTER CHICAGO AUTOMATIC 
3 -SPEED 

RECORD 
A fortunate purchase 
makes it possible for 
us to offer these fine, 
new record changers 
at less than regular 
manufacturer's cost. 
Made by Webster - 
Chicago and only in- 
troduced on the mar- 
ket a few months ago 
as one of their latest 
models. Plays 12, 10 
or 7 inch records at 
331/3, 43, or 78 R. P. M. New spindle carefully lowers 
unplayed record stack. Balanced arm assures light needle 
pressure and long wear. Needle -tip (included) for stand- 
ard or otters- groove records. Inside -out records played 
without any adjustment. Pickup arm comes to rest posi- 
tion after last record has played. Complete factory 
packed and sealed record changers, 5 normally listing at $47.50 -WHILE 4 
THEY LAST. 

CHANGER 
TYPE 100- SERIES 

LIMITED QUANTITY 
ASTATIC 2 -STAGE 

TV BOOSTER 
(MODEL AT -I) 

New 4 Tube Booster for "Difficult" areas. 
High gain, sensitive, 2 -stage circuit. Cov- 

ers all 12 channels, with separate peaking 

controls for picture and sound. Recessed pilot lite, uses 4-0.41(5 

tubes (supplied) for 72- or 300 -ohm line. 110V, they AC only. 

8%x6l/zx7%. REAL MAHOGANY CABINET. In- 
"`$13131329 

structions. Wt. 0 lbs. LIST $49.50. SPECIAL 

ALLIANCE TENNA -ROTOR 
TV ANTENNA ROTATOR 

New Alliance Rotator, completely remote controlled. 
Automatic rotation control shows exact position of 

antenna at all times. Moving light shows position 
while ant. is rotating. Set pointer to position de- 

sired and antenna automatically turns to that posi- 
tion and stops! 1 RPM instantly reversible. Weather 1 

proof construction. Lifetime lubricated. Fits masts 
up to 1% ", uses 4 wire control line. Less cable, in- 
eludes instructions. $26x43, 
14 lbs. 
4 Wire control ribbon for Rotator 100 ft. 9-1.50 

Per Foot $0.05 

THRUST BEARING SUPPORTS UP TO .0 5 
200 lb s 

$DL v 

GREAT RADIO STORES 

r:ii:` 
1tÍF (Y1IlIa 

Nianara's Guarantee 
of Satu u s tnmeet 

upply orp 
Phone 

Dlgby 9- 
1 132 -3 -4 

July, 1951 

NOTICE 
Minimum Order 
15.00 F.0.8 our N.Y.C. Whse,. 20% Deposit if not rated. 
Prices Subject to Change Without 
Notice. 
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ENTER RADIO 
TELEVISION 

601/Aveghll 
As a young man with a careerr to build, 
you may today be interested primarily 
in training for Radio - and perhaps 
for TV. But - who knows . you 
may some day have both the desire 
and opportunity to climb further and 
become an Electrical Engineer! Here, 
then, is a world -renowned educational 
plan that permits you to use your Ra- 
dio training as a major stepping -stone 
to an even greater career. 

IN 12 MONTHS BECOME A 
RADIO TECHNICIAN 

Train here for radio shop operator or serviceman, mobile receivers and all types of transmitters, and for super- 
vision of service personnel. You may then advance immediately, or at any future date, into courses described 
below. 

IN 6 ADDITIONAL MONTHS 
you become a 

Radio -Television Technician 
An additional 6- months course gives 
you intensive TV Technician's training - under the personal guidance so nec- 
essary in this expanding field. 

ALSO...YOUR RADIO COURSE IS FULL 
CREDIT TOWARD THE B.S. DEGREE 

IN ELECTRICAL ENGINEERING 
The Radio course, while complete in 
itself, is one -third of the college pro- 
gram (major in Electronics). Further - you are guided scientifically toward 
specialization beyond basic engineer- 
ing training. 

B.S. Degree in 36 months. 
Military. practical or prior 
academic training evalu- 
ated for advanced credit. 
Terms open July, October, January, April. 

MILWAUKEE 
SCHOOL of ENGINEERING 
Technical Institute College of Electrical Engineering 

FREE -Write for "Occupational Guid- 
ante Manual" and 1951 Catalog 

951 

Gaul li MILWAUKEE SCHOOL OF ENGINEERING 

1 

Dept. RN- 751,120 N. Broadway 
Milwaukee, Wis. 

Without obligation, mail Occupa- 
tional Guidance Manual on: 

Radio -TV Electrical Power Welding 
Heating, Refrigeration, Air Conditioning 

IAlso send 1951 Catalog for Electrical Engineering, 

IB.S. 
degree in CI Electric Power Electronics 

1 

Name Age 
Address 

1 
City Zone... State 

Check if World War II Veteran 

96 

are comparable in all ways to previ- 
ously offered paper dielectric units - 

and, in addition, are smaller in size and 
lighter in weight. They will not intro- 
duce noise into the system and will 
pass signal voltages approaching zero. 
While primarily intended for d.c. appli- 
cation with ripple voltages in ac- 
cordance with JAN -C -25, they will 
withstand occasional heavy discharges. 
They can also be used in low voltage 
a.c. circuits under many conditions. 

MAGNETIC TAPE RECORDER 
The Mark Simpson Manufacturing 

Co., Inc., Long Island City, New York 
has developed a new Sound Reel, dual - 
speed, dual -track magnetic tape re- 
corder which is currently available in 
six models. 

A precision recorder, the new unit 
combines all of the features found 
most desirable for commercial, profes- 
sional, educational, and home uses. It 
records at speeds of either 3.75 
inch /sec. or 7.50 inch /sec. The higher 
speed offers fine tone quality and the 
slower speed provides economy. Re- 

cordings are made at both speeds on 
the same track. The dual track per- 
mits full two -hour recording on a sin- 
gle 7" reel. 

Several of the six models available 
have built -in AM radio. All are easy to 
thread and operate. The recording unit 
is built into an aluminum housing, fin- 
ished in green hammertone, which fits 
into a portable carrying case. 

The company will provide complete 
details on these new recorders. 

HIGH VOLTAGE "HYPASS" 
Development of 1000 and 2500 volt 

d.c. "Bypass" three -terminal network 
feedthrough condensers has been an- 
nounced by the Sprague Electric Com- 
pany of North Adams, Massachusetts. 

These new units are especially 
adapted for suppression of radio inter- 
ference and harmonic generation in 
high voltage circuits in transmitters 
and industrial electronic equipment. 

Complete sizes and ratings are in- 
cluded in the company's Engineering 
Bulletin 212B, available upon request 
written on company letterhead. 

NEW VIBRATOR DESIGN 
The James Vibrapower Company of 

4036 N. Rockwell Street, Chicago 18, 
Illinois has developed a new principle 
in vibrator design. The new "Angle 
Drive" vibrator principle is based on a 
recently- issued U.S. Patent. 

Users' Reports Prove 
THE OUTSTANDING PERFORMANCE 

of the STRAIN- SENSITIVE 
PHONOGRAPH PICKUP! 

Enthusiastic letters from users all over the country are unanimous in praising the quality of reproduction obtained with the new STRAIN -SENSITIVE Pickup made by the Pfanstiehl Chemical Company. 
There are good reasons why this amazing 

new transducer brings out the brilliance of great voices and orchestras ... the latent music on your records that other pickups leave un- touched. 

The STRAIN- SENSITIVE PICKUP is an 
amplitude transducer with a CONSTANT 
RESISTANCE of about 250,000 ohms. 
Signal output is at a practically CON- 
STANT IMPEDANCE LEVEL. 

Excellent Transient Response. 
NO DISTORTION, phase shift or evi- 
dence of intermodulation it cudible. 
LINEAR RESPONSE, free from peaks or 
resonances. - 

Cartridges are available for both standard and micro -groove, and can be had with Famous PFANSTIEHL M47B Precious Metal Alloy or diamond tipped styli. ° 

A special preamplifier is necessary to provide the correct D.C. voltage for the pickup element and to provide the first stages of signal gain. Four styles are ready, or, if you prefer, you can build your own from the circuit in the literature. 
Ask your radio supply man, or write today for complete FREE INFORMATION. 

PFANSTIEHL 
CHEMICAL COMPANY 

107 Lake View Avenue, Waukegan, Illinois 

0 TRANSMITTING MICAS 
.0025 @ 1200 V, .005 @ 1200 V, .04 @ 1200 V, .os @ 1200 V, .004 @ 1200 V. 49c each 
.027 @ 2500 V Test, .001 @ 2500 V. 

59c each 
0035000 

V, 
5 @ 5000 V, .0001 @ 5000 V, .00025 

@ 
79c each 

RED ARROW BARGAINS!! 

GE PYRANOL 
15 @ 12,000 volts. Brand New, Individually Boxed $9.95 each 

BC 929 RADAR HEAVY DUTY LINE SCOPE CORD Excellent di- 3 ft. lengths w i t h tion , $17.95 molded rubberc plug. 
eg. 

BC 456 MODULATOR Goo t bes ...ONLY 51.89 

SCR 625 MINE 
DETECTOR 

Brand New, export 
packed $59.95 

FILTER UNIT 
This unit is n excellent buy for parts alone. Some parts are worth more than were asking for the whole unit. 
1 -40 MFD @ 450V; 1 -1600 MFD C 12V; 1- MFD @ 400V; 2 -.5 MFD @ 50V; 1 -.01 .5 
MFD @ 400V; 2 -20 watt Resistors: 2- Filter Chokes: 3 -RF Chokes: 1 -DPST Toggle Switch. Miscellaneous hardware, wire etc. 
Brand New, Original Packing... ..R9c 

(30 for $7.50) 

GRAB BAG! 10 LBS. RADIO PARTS 
Transformers, Chokes, Condensers, Switches, Re- sistors, Sockets, Knobs, Insulators, ,:to. 
HOW CAN YOU GO WRONG? ONLY $1.79 
TUNING EQUIPMENT BK 22 RELAY IE 6A F / BC -338 -A Brand Now....$4.89 TRANS - 
MITTER ....$39.95 
TERRIFIC KIT SALE 
Itit of 50 Assorted KNOBS 51.19 Kit of 100 Assorted PAPER TUBULAR 

CONDENSERS, 200 to 800 V 5.75 Kit of 10 Assorted VOLUME CONTROLS 2.79 Kit of 100 MICA CONDENSERS 4.95 Kit of 50 TRIMMERS 1.98 
ICit of 100 CERAMICON CONDENSERS 4.95 
DYNAMOTORS 
PE 73 -used, F /BC 375 $4.95 PE 99 -used, F /SCR 522 4.95 BM 33A -brand new, original carton 4.95 
SLEEVING, various colors a n d sizes. 3 ft. lengths 10 for 25c 

(100 for $2.00) 
MINIMUM O R DER -$ 2 0 0 Send 2 557 deposit with order. balance 0 D. Shipped F.O.B., 
N 1 C IN Y C residents dd SU 1 tax.) 

RED ARROW SALES CO. 
Dept. A 

214 STANTON ST., NEW YORK, N. Y. 
Phone: COrtlandt 7 -5425 
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According to the company, excessive 
hash noise, stuck contacts, poor start- 
ing, and piling are eliminated by 

means of this new design. 

HORN ENCLOSURE 

Electro- Voice, Inc. of Buchanan, 
Mich. has just announced a new 
Klipsch- licensed folded corner horn en- 

closure with direct front radiation for 
12" full -range speakers. 

The "Aristocrat" is said to provide 
at least one full octave of added bass 
range at full efficiency (to 35 cps). It 

increases the power handling capacity 
of any 12" speaker by as much as 50%, 
according to the company. 

Full details on the enclosure, which 
measures 291/2" x 19" x 161/2", are in- 
cluded in Bulletin 180 which is avail- 
able free from the company. 30 

International Short -Wave 
(Continued from page 42) 

department chief, Henrique Leotte Ta- 
vares; chief for the administrative bu- 
reau, Jose Carmo Carrilho. 

Our best wishes go to the Portu- 
guese Radio and its capable staff for 
a long and successful career. 

* x * 

Club Notes 
On July 8 the Canadian Chapter of 

the United 49'ers Radio Society will be 
officially inaugurated at the home of 
the Canadian Director, R. A. (Bob) 
Vance, 117 Wellington St., North 
Woodstock, Ontario. The annual out- 
ing of the United 49'ers will be held 
Sunday, July 15, at the home of the 
president, Edward I. Broome, Route 1, 

Vincentown, New Jersey; all members 
are invited to attend either or both 
meetings. (Boise, Conn.) 

* * * 

This Month's Schedules 
Albania -OTC, Belgian Congo, re- 

cently reported Tirana on 5.825, with 
a m.w. relay 1130 -1700. (Stark, Texas) 
ZAA, 7.842, Tirana, noted with news 
1615 to 1630 sign -off. (GDX -aren, 
Sweden) 

Algeria -Radio Algerie, 9.57, still 
noted to 1800 sign -off. (Machwart, 
Mich.) 

Anglo- Egyptian Sudan -C u s h e n, 
N. Z., reports Radio Omdurman heard 
on 5.975 at good strength in the 2315- 
2345 Arabic period. Is heard then in 
USA on 9.747. Has English on Fri- 
days only at 1230 -1300 on 9.747. 

July, 1951 

SALE CONTI UED ... By Popular Demand 

30 TUBE 630 CHASSIS 

THE PERFECT 
CHASSIS FOR 

1611-19 ":2r24" 

PICTURE 
TUBES 

x13995 
With Hi -gain Standard 

Coil Tuner and RCA 
HI -FI 12" Speaker 

Complete with Fed. Taxes 
LESS CATHODE TUBE 

Licensed Under 
RCA Patents 

A SET 

DIRECTLY 
ADAPTABLE 
FOR COLOR 

Thousands of our 16 ", 17 ", 20" and 24" sets are giving new view- 
ing thrills to TV- watchers all over the country. This extra powerful 
super chassis is designed to bring in sharp, clear pictures, even in 

fringe areas. Works in most areas on only an indoor antenna. Has 
Improved Keyed AGC; Full 4 Megacycle Band Width; 15 BV output; 
3 stage SYNC Separator & clipper; Moulded Plastic Condensers; 
L'ses new voltage doubler; 5 -flour Min. Heat Run at Factory; 
Improved high gain front end, down to 45 microvolts; Synchro 
Lock; Freedom from arcing & corona leakage; Armstrong FM Sound 
System; Improved linearity adjustment & second horizontal linearity 
control. 

CHASSIS 
MOUNTING 
BRACKETS 
FOR TUBE 

$495 

RMA 
GUARANTEE 

Factory wired, 
aligned & 

tested. 

AVAILABLE with DUMONT INPUTUNER 
FM RADIO & 

RCA 12" SPEAKER $14995 
A PRICE -SMASHING 

VALUE IN TV 
CABINETS FOR 

THE 630 CHASSIS 
Full Doors for Without Doors 
16"- 17 " -19 "- for 16 ", 17 ", 
20" & 24" 19 ", 20 ", 24" 
Picture Tubes Picture Tubes 

Beautiful, richly finished, hand 
rubbed mahogany cabinets 
specially designed to house 
the 630 chassis with a 12" 
speaker. A perfect picture 
deserves a perfect cabinet. It 
will be a focal point of beauty 
in your home. 40" high x 24" 
x2 -1 ". All complete with 
brackets, mask & hardware. 
Above cabinets in blond -810 
EXTRA. Other models in 
stock. Send for circular. 

We carry a complete line of 630 component parts. 

$59.95 
Write for Price List 

TV TUBE SCOOP Standard grand Tubes -Guar. -Up tost40 %Proff RCA Hi -Fi 12" Speak- 

All 
Price 

All Black, Glareless 1B3 Si.ss $1 -s9 1T4 $2.00 $1.20 er -$5.95 
3V4 l.o0 1.20 384 "1° 1:20 Standard coil tuner - 

Sheldon, Zetka & TRL v4 ï.00 1.19 Y3 i.00 7s 

12" round $22.50 6A1.5 2.00 1.20 6AC7 2.90 1.74 $19.95 

14" rectangular 23.95 
2.00 sous 1.00 1.0o 

B o o s t e r 
6nc:5 2.00 l.zo sBa6 ï.ao 1.08 Regency 

li, met. or round rues ".65 lsa sacs aoo 1.40 DB410- $18.95 
11" rectangular 32.95 FsGS 3.20 1.92 8 60 7 1.0 1.Só . TV Masks 16 " -17" 
20" rectangular 42.95 2.90 1.74 6K6 1.65 .99 
21" ]round, Metal 99.50 6.J6 

681.7 2.40 1.44 6v6 2.00 1.20 $4.95; 19" -20" $7.95 

Ring &sleeve for 24 " 7.50 6w4 1.08 sas 2.68 1.59 300 OHM TV Wire- 
-Mask for '24' 14.95 128Q7 

1.50 1.90 1`25ík7 i.8ó 1.08 Brown, $3 100 ft.; 
All Tubes Fully 125:17 2.00 1.20 51s 1.66 -99 Clear $3.50 100 ft. 

Guaranteed for 6 Months 2.zs 1.00 .90 "s5zs 1.50 1.05 
1.32 Sols .x5 99 Conversion Kits to 16" 

DuMont Inputuner for 's o.'oo Minimum order on Tubes. Many otners i" thru 24 "- $14.95 
FM and TV Bands $23.85 stock. Write for 100 lot prices. 

e 
:111 merchandise is brand n fac cry fresh Sr fully guaranteed. Mail & phone orders filled upon receipt of ce\if ed 

pe order for e$25 a deposit o TV chassis. O% or other items. Balance C.O.D., F.O.B., 
Peck or money 

Prices subject to change without notice. No additional taxes to pay. Prices in accord with OPS recs. 

171 WASHINGTON ST., N. Y. C. 7, N. Y. 
WOrth 2 -4029; WOrth 2 -9578 AIREX RADIO CORP. 

Sold to WHOLESALE Distributors only 
(EFFECTIVE APRIL 1, 19511 

ROTOR 4 CONDUCTOR WIRE 
Very Low Price on 1000 Ft. Metal Spools 

300 OHM TV WIRE- POLYETHYLENE INSULATION 
20 -Gauge 80 Mil Web 
20 -Gauge 50 -55 Mil Web 

22 -Gauge 50 -55 Mil Web 

22 -Gauge 40 Mil Web 

Back in Production on Our Full Line WRITE FOR PRICES 

JERSEY SPECIALTY COMPANY 
LITTLE FALLS. NEW JERSEY All Phones: Little Falls 4 -0784, 1404, 1405 

TERMS: 
30 Days 

Net -Rated Concerns. 
C.O.D., 

Non -Rated. 
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INDISPENSABLE! 
i 

PHOTOFACT BOOKS 

Photofact Television Course. Covers TV principles, oper- 
ation and practice. 216 pages; profusely illustrated; 81 
x11 ". Order TV -1 Only $3.00 

Television Antennas. New 2nd edition. Describes all 
TV antenna types; tells how to select, install, solve troubles. 
Saves time; helps you earn more. 200 pages; illustrated. 
Order TAG -1 Only $2.00 

Television Tube Location Guide. Accurate diagrams 
show position and function of all tubes in hundreds of TV 
sets; helps you diagnose trouble without removing chassis. 
200 pages; pocket -size. Order TGL -1 Only $1.50 

1949 -1950 Record Changer Manual. Vol. 3. Covers 
44 models made in 1949, including multi -speed changers 
and wire and tape recorders. Original data based on actual 
analysis of equipment. 286 pages; 81/2 x 11 "; paper- 
bound. Order CM -3 Only $3.00 

1948 -1949 Changer Manual. Vol. 2. Covers 45 models 
made in 1948 -49. Paper bound. Order CM -2. Only $4.95 

1947 -1948 Changer Manual. Vol. 1. Covers 40 posT- 
war models up to 1948. Order CM -1 Only $4.95 

Recording & Reproduction of Sound. A complete au- 
thoritative treatment of all phases of recording and amplifi- 
cation. 6 x 9 ". Order RR -1 Only $5.00 

Post -War Audio Amplifiers. Vol. 2. A complete analysis 
of 104 well -known audio amplifiers and 12 well -known 
tuners made in 1949 -50. 368 pages, 81/2 x 11 ". Order 
AA -2 Only $3.95 

Post -War Audio Amplifiers. Vol. 1. Covers 102 ampli- 
fiers and FM tuners made through 1948. 352 pages. Order 
AA -1 Only $3.95 

Auto Radio Manual. Complete service data on more than 
100 post -war auto radio models. Covers over 24 mfgrs. 
350 pages, 81/2 x 11 ". Order AR -1 Only $4.95 

Communications Receiver Manual. Complete analysis 
of 50 popular communications models. 246 pages, 81/2 x 
11 ". Order CR1 Only $3.00 

Radio Receiver Tube Placement Guide. Accurate dia- 
grams show where to replace each tube in 5500 radio 
models, covering 1938 -1947 receivers. 192 pages, pocket - 
size. Order TP -1 Only $1.25 

Dial Cord Stringing Guide. Vol. 2. Covers receivers made 
from 1947 through 1949. Shows you the ohe right way to 
string a dial cord in thousands of models. Pocket -size. Order 
DC -2 Only $1.00 

Dial Cord Guide. Vol. 1. Covers sets produced 1938 
through 1946. Order DC -1 Only $1.00 
Radio -TV Industry Red Book. 2nd Edition. Complete data 
on replacement parts for 22,000 sets made 1938 -1950, 
including valuable TV information. Covers all major replace- 
ments. Over 600 pages. Only $3.95 

Making Money in TV Servicing. Tested, 
proved methods of operating a profitable 
TV service business. Written by Eugene 
Ecklund, B. E. E., former manager of the 
National Service Department, Allen B. 
DuMont Laboratories, Inc. Covers planning, 
financing, work control, purchasing, service 
charges, advertising -plus much more. Own 
this practical guide to success now. Over 
130 pages. Order MM -1 Only $1.25 

Order from your Parts Jobber or write direct to 
HOWARD W. SAMS & CO., INC., 2201 E. 46th St., Indianapolis 5, Indiana 

HOWARD W. SAMS & CO., INC. 
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Angola -Radio Diamang, Dundo, was 
logged recently on 9.190 at 1350, prob- 
ably testing. (Pearce, England) WRH 
lists this one on 8.242; some overseas 
sources say has moved to 9.210, a fre- 
quency listed for 0TH, Belgian Congo. 
ISWC, London, others, report CR6RD, 
Nova Lisboa, moved from 11.925 to 
9.705, also on 7.152, at 1300 -1530. 

Argentina -LRS2, Radio Splendid, 
noted to 0000 sign -off. (Cushen, N. Z.) 
Radio El Mundo, Buenos Aires, is on 
the air 0530 -2235 over LRX1, 6.120, 10 
kw., and LRX, 9.660, 7.5 kw.; all -Span- 
ish. (WRH Bulletin) The Argentine 
outlet on 11.84 is not Radio Belgrano 
but LRT, Tucuman, although at times 
it does relay Radio Belgrano programs 
and the Radio Belgrano announcement 
is heard. (Rastorfer, N. Y., others) 

SIRA programs in English noted at 
good level 1930 over LRA, 9.69. (FPeas, 
Wisc. ) 

Australia -VLM, 4.917, Brisbane, 
noted signing on daily 1500. (Pearce, 
England) Heard mornings (EST) in 
the USA. 

Austria -Blue Danube Network, 
9.617, Salzburg, noted 0400 with head- 
line news, weather report. (Pearce, 
England) Innsbruck, 6.000, noted 0000 
with music; all- German. (Bellington, 
N. Y.) 

Azores -Ponta Delgada, 11.090, is 
definitely on summer schedule of 1400- 
1500. (Bellington, N. Y., others) 

Bolivia -"Radio La Cruz del Sur" 
( "The Southern Cross Radio Station "), 
La Paz, 9.505, is scheduled weekdays 
0930 -1300, 1800 -2100; Sundays 0700- 
0830, 1100 -1700; has had all- Spanish 
programs but soon will have English 
half hour Saturdays 2115 -2145. (WRH 
Bulletin) 

Brazil -Radio Quitandinha, 5.045; 
Petropolis, heard at good strength in 
Scotland after 1700; all- Portuguese 
programs. (McWalter) Wants reports 
from anywhere in the world. 

Radio Jornal do Commercio, Recife, 
Pernambuco, sent schedule of 15.145 at 
0455 -1400; 6.085 at 1700 -2100; 9.565 at 
0455 -1200, 1400 -2100; "Brazil Calling" 
(English) is now 2005 -2030. (Boggs, 
Mo.) PRL4, 9.770, Rio de Janeiro, Ra- 
dio Ministerio de Educacao, is well re- 
ceived 1600 in Britain but with slight 
spread at times from OTC2, 9.767, Bel- 
gian Congo; PRK5, 6.000, Radio Incon- 
fidencia, Belo Horizonte, has been 
logged at good strength in Britain after 
1730. (ISWL Bulletin, London) PR17, 
9.72, Rio de Janeiro, heard opening 
0400 with melody on chimes. Welling- 
ton, N. Y.) 

British Guiana -ZFY, Radio Deme - 
rara, "The Voice of Guiana," listed by 
the station on 6.000 (actually around 
5.985), is scheduled 0515 -1145 (Sun- 
days from 0545), 1445 -2045; power is 
now 600 watts but soon will be in- 
creased to 2 kw. (Lane, South Dak.) 
Heard in Scotland 1815 -1845. (Rodger) 

British Honduras -Stark, Texas, 
hears a weak signal from Belize on 
approximately 4.963 -4.965 evenings 
(EST); noted to after 2100 some days. 

Bulgaria -Sofia noted with English 
1500 -1530 and 1615 -1630 on 7.255 paral- 

lel with 7.671. (Pearce, England) 
Noted in dual on these channels in 
Bulgarian 2255. (Bellington, N. Y.) 

Burma -When this was written, Bal- 
bi, Calif., was hearing Radio Manda- 
lay, 7.41, after 0615 when the USSR 
signs off on 7.40; Radio Mandalay has 
news 0615; French 0700; weak most 
days. 

Canada -VED, 8.265, Edmonton, Al- 
berta, heard 0130 with dance music; 
CWQRM. (Russell, Calif.) 

Canary Islands -Radio Clube Tene- 
rife recently sent three QSL cards -. 
one for report of more than a year ago, 
one for report a year old, and one of 
six months ago; must reply only at 
intervals! (Pearce, England) 

Ceylon -Radio Ceylon, 15.12, noted 
0930 -1200 when closes with "God Save 
the King." (Saylor, Va.) Noted closing 
Commercial Service 1145 on 11.975. 
(Pearce, England) Heard on 9.52 at 
1900. (Stark, Texas) 

Chile- CE1515, 15.15, Santiago, Ra- 
dio Corporacion, verified via airmail in 
21 days, with attractive pennant. 
(Cushen, N. Z.) CE619, 6.19, another 
Radio. Corporacion outlet, heard° in 
Brazil around 2100 -2300 closedown. 
(Serrano) Valparaiso, 11.900, noted 
1815 -1900 on a Saturday with dance 
music. (Rastorfer, N. Y.) 

China- Chinese news originating in 
Peking noted 0700 on 5.915, 5.985, 6.10, 
6.155, 6.34, 6.39, 6.43, 6.65, 7.10, 7.50, 
9.73, 10.26. (Balbi, Calif.) Radio Pe- 
king, 15.060V, 11.685, noted in Chinese 
at 1650. (Pearce, England) When this 
was compiled, POW messages (Korean 
War) were heard around 0445 (Eng- 
lish). (Balbi) 

Colombia -HJDE, 6.145, sent new 
pictorial QSL card. (Pearce, England) 
HJCT, 6.20, and HJCQ, 11.68, noted 
2320 in dual, news in Spanish by man. 
(Bellington, N. Y.) 

Costa Rica -Radio Athenea, San 
Jose, lists schedule of 0730 -0000 on 
11.972. (Boggs, Mo.) Actually, TIHH 
operates on approximately 11.965. 
Cushen, N Z., reports TIRH, 6.150, 
heard at weak strength to 0000. (Cush - 
en) Signs off 0000; has QRM from 
HJDE, 6.145, Medellin, Colombia. (Ras - 
torfer, N. Y.) 

Cuba -COCY, now "dropped" to 
around 11.735, noted to 0030 when signs 
off with both Spanish, English an- 
nouncements. (Cushen, N. Z.) Radio 
Cadena Suaritas has moved up to 9.853. 
(Stark, Texas) 

Czechoslovakia- Prague, 9.55, noted 
1605 with English in progress; in Eng- 
lish 1940 on 9.55, 11.84 (another day on 
9.55, 11.875) ; on 9.55, 11.875 with Eng- 
lish 1400 -1430; opening 2345 in Czech 
on 9.504. (Bellington, N. Y.) Heard in 
Britain on 9.55, 11.875 with English 
0715, 1400 -1430, 1600 -1630; in Spanish 
1700 on 9.504 after time pips, with pro- 
gram for Spain. (Pearce) Noted with 
news 0130 on 11.84. (Saylor, Va.) 

Denmark -Summer schedule to 
North America is 1630 -1715 on 15.320, 
repeated 2030 -2115 and 2145 -2230 on 
9.520. (Herd, Dela.) First half -hour is 
Danish, remainder English. 

Dominican Republic -H19T, 6.190, 

RADIO & TELEVISION NEWS 
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ORDER 
from 

"PREMIER" 
Your reliable source 

since 1926 4 
4 
4 - TUBE KITS 
4 3Q4, 1T4, 1R5, 155. List Value 3 9 4 58.00. Tube Kit only $2. 
4 354, 1T4, 155, 1R5. List Value2 

LL 

4 57.80. 4 Tube Kit 
1U4, 354, 155, 1R5. List Value 

4 2 9 57.80. All Four Tubes for 

4 3V4, 1115, 155, 1T4. List Value $2.39 
4 57.80. All for 

4 117Z3, 1U5, 3V4, 1R5, 1T4. AC - $2.89 DC Portable Kit. All for 

5c 
per Tube 

extra for 
less than 
50 tubes 

Individually 
B o x e d A l l 

Brands Stand- 
ard Factory 
Guarantee 

vvcvoc000v0000c0000vvvvooaó 

45C ea. 65C ea. 79C ea. 95C ea. $1Ó4 ea. ó 

4 
4 
4 
4 
4 

12AT6, 12BA6, 12BE6, 35W4,^ 
L 9 5 

n C 

SOBS. 5 Tubes for -..... 
SOLE, 35Z5, 12SQ7, 12SK7, 125A7.3n^ 
5 Tubes for L LL 

TV CONVERSION KITS 
Convert 10" and 12" sets to 14 "- includes 14BP4 

Tube Degree Deflection Yoke 
At tractive ask to ¢2995 

4 eliminate all finish work on 
cabinet. Complete 

4 17" CONVERSION KIT 

4 
4 
4 
4 

4 
4 
4 
4 

Consisting of rectangular 
tube, 70 Degree Yoke, Beauti- 
ful Mask and Flyback Trans- 
former. Complete 

83795 

BY -PASS CONDENSERS 
Tubular condensers. Nationally 
advertised brands. High Quality. 

Overstock sale price: 
.001 -600V 
.002 -600V per hundred 

Special Sale! 

FILTER CONDENSERS 
Close -out on all the cats and dogs on our shelves! 
You can substitute these for the more expensive 
biter condensers. 

4 40;20 -150 25V 30-30 -350V 

20/40- 450400V 35- 35 -2300V 
0/25 c 30--400, 350V 

4 35- 35 -300V 30 -10/20 -400/25 ea. 
40/20 -250/ 25V 10/10/10/10/20- 4 20/20-300/25V 450'350'150'25 While They Las! 

TUBES -Rad o and TV 

5Y3GT 
35W4 
80 
VTS1 
VT52 

54C ea. 
5Y4G 
6AT6 
6AV6 
6J5GT 
6SQ7 
6X4 
6X5GT 
12AT6 
12AV6 
12JSGT 
12SQ7 
35Z4GT 
35Z5GT 
117Z3 

59C ea. 
5U4G 
5W4 
SW4GT 
GARS 
6BF6 
6C4 
6C5GT 
6FSGT 
6F6GT 
6H6 
6K6GT 
6SF5 
6SQ7GT 
12BF6 
12SQ7GT 
25Z5 

65C ea. 
1A5GT 
1H5GT 
lÚ5 
SX4G 
5Z3 
6AQ6 
6BA6 
613E6 
6H6GT 
6Q7GT 
6S4 
6SF5GT 
65J7 
65J7GT 
65R7GT 
6W4GT 
7A6 
7A7 
7A8 
7B4 
765 
7B6 
7B7 
7B8 
7C5 
7C6 
7C7 
7Y4 
7Z4 

126A6 
12BE6 
12FSGT 
12H6 
12Q7GT 
12SJ7GT 
25L6GT 
35A5 
35L6GT 
35Y4 
35Z3 
45Z5GT 
50L6GT 
50Y6GT 

72ea. 
1NSGT 
1R5 
155 
1T4 
1U4 
354 
3V4 
6AL5 
6AQ5 
6A55 
6AU6 
6BC5 
6BH6 
6BJ6 
6CB6 
6SA7GT 
6SC7 
6S F7 
6SK7GT 
6SS7 
6U5 
6V6GT 
7A4 
7H7 
7Q7 
12AU6 
12S A7GT 
12SFSGT 
12SF7 
12SK7GT 
25W4GT 
35B5 
35C5 
41 
42 
43 
45 
5065 
SOCS 
50Y7GT 
75 
77 
78 

19C ea. 

1A7 
2A5 
3Q4 
6A8GT 
6B6G 
6BC7 
66F5 
6C6 
606 
6E5 

4 6 FOOT LINE CORDS 10' -; deposit with order. balance 

4 C.O.D. 51.00 handling charge for 

will be scarce -UL approved cord orders less than 55.00. All ship - 

4 and plug -10 for ments F.O.B. Chicago. Our parts 
and tubes are warranted to be 

4 100'; replacements for the proto- 

4 
TWIN LEAD types in the listings above. Prices 

are subject to revision without no- 
55 Web virgin polyethylene, 300 ohm twin lead lice. Satisfaction Guaranteed. Illi- 4 in either clear or brown 1000 ft. 519.95 nois re?idents add 2' sales taz. 

100 ft. 2.25 ORDER TODAY! 

ÁAd4A +o-4444444 +0<?444+0 +444+ 

6J7G 
6K7GT 
65H7GT 
65N7GT 
6U6GT 
6U7G 
6U6GT 
7A5 
7E6 
7F7 
7N7 
7R7 
7X6 
12A8GT 
12K7GT 
125C7 
12SH7GT 
12SN7GT 
12SR7GT 
14 A7 
1466 
1468 
14F7 
24 A 
25Z6GT 
35 51 
50A5 
50X6 
85 

81C ea. 

3Q5GT 
5V4G 
6AK6 
6BÁ7 
6K5GT 
6K8GT 
6L7 
6N7GT 
6PSGT 
6SL7GT 
6Y6G 
12 AU7 
12 A X7 
12BA7 
12BH7 
125L7GT 
14AF7 
14C7 
71A 
117Z6GT 
7193 

1B3GT 
1J5GT 
1LA4 
1LA6 
1LC6 
1LD5 
1LE3 
1LH4 
1LN5 
1PSGT 
1QSGT 
1X2A 
3LF4 
SZ4 
6ABS, 6N5 
6AG5 
6AUSGT 
6G6G 
6L5G 
6R7GT 
6S8GT 
7E7 
7G7 
7J7 
7K7 
7L7 
757 
7V7 
7W7 
7X7 
12AH7GT 
12AW6 
12S8GT 
12Z3 
14C5 
14X7 
35Z6G 

$104 
ea. 

6AC5GT 
6AC7 
6J6 
6SD7GT 
12AT7 
19T8 
25ACSGT 

251,5 
46 
47 
S0C6G 

V 

115 
e 

ea. é 
0 
0 a 
e 
0 
e 
e 
e 
e 
e 
e 

1°ea. b 

1146G 
2A3 
6A3 
6AB7 
6AG7 
6B4G 
6BS 
6B8GT 
6BD5GT 
6BN6 
6BQ7 
6C8G 
6D8G 
6F8G 
6J8G 
657 G T 
6T7G 
6T8 
7C4 
7F8 
12A7 
12AV7 
12C8 
14F8 
25BQ6GT 
32L7GT 

5T4 
6AH6 
6AK5 
6N6G 
20 
70L7GT 
117L7 
117N7GT 
117P7GT 

é 
e 

6BG6G oa..51.73 e 
6CD6G ea. 2.15 4 
19BG6G ea. 2.15 + 813 ca. .. 9.95 

TV PICTURE TUBES 

1OBP4. $1195 

12LP4 $1995 

14PB4 $2295 
$1795 7JP4 

16JP4. . . $2995 
16RP4.. . $2995 
16TP4. . . $2995 
17BP4A $3195 
19AP4A $4495 

Catalog of tubes and parts included with each order. 

Order 
Today! 

Jtaly, 1951 

551 West Randolph St. 

Chicago 6, Illinois 

Phone ANdover 3 -1590 

99 

www.americanradiohistory.com

www.americanradiohistory.com


Low -Priced QUICK SALE! for 
All Standard & Nationally Known 

Tubes 
Many below wholesale 

TV TUBES -All Black 
Nationally Advertised Brands 

14" rect. $23.25 16" rect. or d... $36.49 17" rect. 37.49 19" 
r 
d. metal ... 56.41 20" rect. 56.94 All Factory Guaranteed Tubes Guaranteed- Individually Boxed. 

Extra Discounts -25 or more, 5%; 100 or more, 10% 
OZ4A $ .81 
1A6 1.00 
IA7GT 1.10 
1B3GT 1.32 
1B5 /2SS 1.51 
1C7G .74 
1D7G .74 
1F4 .74 
1F5G .74 
1G4GT .74 
1J60 .84 
11.4 .74 
17:./36 1.30 
1LC6 1.300 
1LD5 1.30 
1LN5 1.30 
115CT 

1.99 
1S4 .74 
1S5 .89 
1T4 . 1.00 
1114 

115 .89 
.75 

1.32 
1.49 
.84 
.84 
.44 
.44 
.69 

1.00 
2.39 

.99 

.99 

.99 
2.25 
.8' 

1.18 
.83 

1X2/1X2A 
2A3 
2A4G 
2A6 
2A5G 
2A7 
2X2/879 
3A4 
3Q4GT 
3S4 
3V4 
T4 

5U4G 
5V4G 
5W4 
5X4 .8 
5Y3GT .62 
5Z3G 1.05 
SZ4 1.18 
6A6 1.32 
6AB4 1.19 
6AB7 1.39 6A7 144 
6AF6G 1.28 
6AG5 .,, 1.32 
6AH6 1.91 
6AK5 1.89 
6AK6 
6AL5 .., 1.99 
6AQ5 .,, .99 
6AR5 .,. .92 
6AS5 .99 
eAS7G 5.39 
6AT6 . .79 
6AU5GT 1.69 
6AU6 .99 
6AV5GT 1.31 
6AV6 .74 
6B7 1.21 
6B8 1.49 
6BA6 
6BA7 
61105 .99 
611D6 1.35 

613E6 .... .98 
6BG6G ... 2.40 
6B116 .... .99 
613.76 .... 1.49 
6BQ6GT .. 1.59 
6C5 .83 
eCB6 ,. .99 
6CD6G 2.99 
6F6G .90 
6G6G . . . 1.32 
6H6 .93 6J5/6J5GT. .74 
6J7 1 G rGT .81 
6J8G 1.49 
6K6GT ,83 
6K7 .82 
6K8 1,48 
6L5G 1.45 
6L6GA 1.98 
6L7G . 1.19 
6N7 or GT 1.19 
6Q7 1.12 
6116G 1.28 
6117 .90 
654 .81 
6S8 . 1.32 
6SA7 r GT 1.09 
6SB7Y 1.19 
6SC7 .99 
6SF7 1.00 
6SG7 . 1.00 
63117 or GT .84 
6SJ7 or GT .90 
6SL7GT 
6SN7GT 
6SQ7GT 
6557 
6T8 
6U7G 1.23 
6V6G or GT .99 
6W4GT .. .89 
6W6GT .. 99 

1.19 
1.09 

. .92 
.79 

1,41 

T 6Y6G . .94 
7A6 .89 
7B4 .89 
7B6 .89 
7C4 1.49 
7C5 .89 
7E5 1.21 
7F7 1.01 
707 1.33 
7117 .99 
737 1.48 
7N7 1.10 
7Y4 .89 

.84 
12/36 1.34 
12A8GT . 1.10 
12AU7 
12AX7 
12BA6 
12ßE6 
12BH7 
12C8 . 

12116 . 

1.19 

.. 1.89 

12J7GT .. 1.10 
12Q78GT .. 1.32 

.89 
12SA7GT.. 1.08 
128F5 . .90 12SF5GT.. 1.01 
12SG7 . . 1.12 
12SH7 or 

GT .... 1.10 
12SJ7 or 
12SI17 or 
12SL7GT .. 1.20 
12SN7GT .. 1.49 
12SQ7GT.. 89 
12Z3 .... 1.32 
14A7 .... 1.09 
14136 .... 1.09 
14B8 .... 1.10 
14Q7 .... 1.09 
14117 . . . . 1.27 
14W7 .... 1.27 
19006 ... 3.00 
25BQ6GT.. 1.59 
25L6GT .. .89 
25W4GT .. 1.00 
25Z6GT .. .74 
28D7 . . . . 1.29 
30 1.23 
32L7GT 1.59 
35L6GT .89 
35W4 .62 
351,4 1.01 
35Z5GT .74 
46 1.62 
47 1.44 
50A5 1.09 
50B5 .99 
5005 .99 
50L6GT .89 
56 .89 
77 .99 
85 1.09 
V1190 1.40 
VR15O 1.40 
C6JE1 12.50 
2E22 1.95 
2C44 1.95 
2J21A 22.50 
2X2/579 . 22.79 
304TL 17.50 
5BP1 3.50 
466A 1.40 
702A 4.95 
703A 4.95 
705A 4.95 
715A 12.50 
720E1 . . 24.95 

3.95 
3.45 
1.59 
3.95 
6.95 

805 
807 
832 
838 
872A 
991 

2.95 
4.95 

... 

CK1005 .. .59 
9004 .... .79 
9006 .. .79 

Special All -Ameni an Kit -5 Tubes $4.29 

Part Specials 
Vibrators 

4 Prong 6 Volt....$1.19 
T.V. -H.V. Cartwheel Cond. 
500 Mmf. 10 KV 49c 
500 Mmf. 15 KV 590 
500 Mmf. 20 KV 69e 

P.M. Speakers 
loo or Alnico 

rt 5 Each each 
4" $1.59 $1.44 
5" 1.65 1.49 
6" 1.92 1.73 
8" 3.49 3.05 10" 5.59 5.04 12" 6.85 6.17 
Speakers with 50L6 

Outputs 
4" PM $2.10 $1.90 -" PM 2.20 2.00 
8" Dynamic 2.69 2.45 450 ohm field 
Replacement Output Trans. 
for 50L6, 6V6, 6K6, 6F6, 
3S4, 3V4 . 49c 
Push -Pull Outputs for 
50L6, 6V6, 6K6. 6F6. 65c 

Controls 
1 Meg w /sw 3" shaft.54c 1/ Meg w /sw3" Shaft 54c 
I Meg w /DP switch 

1" Knurl Shaft....49c 
?/2 Meg vv /switch 

1" Knurl Shaft....49e 
10K w /sw 3/5" shaft 39c 100 K w /sw 3/4" shaft 39e 100 K control 3/4" 

250 
mi 

Kedont nfl 3 24c 
milled shaft ... 

1 

24e 
500 K control 2" shaft 26c 
Mica Kits 100 assort- 

ed ..$5.95 
Ceramic Kits 100 as- sorted 5.95 
Resistor Kits 100 as- sorted . 3.79 

Electrolyties 
40x20 -150V Tubular 39c 
20 Mfd 25V Tubular 15e 20 x 20x20 F P Type 
450 25 49c 
10530x20 x 20 

150 V 25V 69e 

TV -FM 
BOOSTER 

Improved 
TV recep- tion weak sig- 
nal 

rR educes noise and 
"snow" effects. Mini- 
mizes "ghosts." 
List $39.95. Our Price 

$18.95 Ea. 

LATEST 30 -TUBE 630 TV 
CHASSIS 

Finest for 
fringe area recetion 
RCA licensed. Takes 1l 
picture tubes o 
from 16" to 
20" round or rectangular. 
Complete with 12" RCA 
Speaker & Hi -Gain Stand- 
ard Coil Toner $133.50 
(Less C. R. Tube) Avail- 
able with DuMont Input 
Tuner -F51 Radio (Less C.R. 
Tube) $143.50. 

PHONO PARTS 
78 RPM Motor & Turntable ...$2.49 Ea. 
3 Speed Motor & 

Turntable ... 4.69 Ea. 
Regular Pick -up. 1.89 Ea. 
2 Speed Pick -up. 5.25 Ea. 

300 Ohm Twin 
Lead-I00 ft.. 2.89 Ea. 

Battery operated 
SIGNAL TRACER KIT 

Complete 
with steel cabinet, speaker, 
all po- 

e n t 
tubes a n d 

sy-to 
estructions. 

(less batteries,. 

g[tli 

$9.95 

Term: 2O.% 
, 

ash ith 
y 

r. 
w arahne e. 

C,OMDn imm order 
NOTE: Availability of merchandise subject to prior sale. Prices subject to change without notice. 

STEVE -EL ELECTRONICS CORP. 
Dept. RN -7, 65 Reade St., New York 7, N. Y. 

COrtland+ 7 -0086 

loo 

Puerto Plata, noted to 2100 sign -off. 
(Rastorfer, N. Y ) 

Ecuador- HC1AC, 6.210, now signs 
off 0012. (Cushen, N. Z.) Emissora 
Costa Sul, Salinas, noted on 6.885 (up 
from 6.853), signing off 2245 although 
at times runs as late as 2400. (Stark, 
Texas) 

El Salvador -YSLL sent nice verifi- 
cation in letter (Spanish); said out of 
QSL cards but would send one when 
printed. (Machwart, Mich.) 

Finland -Helsinki, 15.19, 9.55, noted 
with news 0715, announced repeat at 
2200 on announced channels then in 
use (15.19, 9.55, 17.800) (Pearce, Eng- 
land) Strong in N. Y. on 15:19 at 2200 
(English news repeat). (Bellington) 

France -English schedules for sum- 
mer are 0300 -0315, 6.145, 7.240; 1345- 
1400, 6.200, 7.180; 1500 -1600, 6.200, 
7.180. (Catch, England) Principal 
overseas beams from Paris now are 
1900 -1930, 9.560, to Antilles, Fr. Gui- 
ana; 2300 -2330, 9.620, to Madagascar, 
Reunion; 0030 -0130, 9.550, 17.850, to 
Tahiti, Pacific Islands; 0145 -0245, 
15.240, 17.850, to Fr. East Africa, Fr. 
Equatorial Africa; 0300 -0345, 11.700, 
17.850, to New Caledonia, Pacific 
Islands; 0630 -0700, 17.850, to Antilles, 
Fr. Guiana; 0815 -1030, 15.400, 17.850, to 
Indo- China; 1115 -1215, 9.680, 15.350, 
to Madagascar, Reunion; 1515 -1645, 
11.700, 15.240, to Fr. East Africa, Fr. 
Equatorial Africa; 1730 -1800, 9.680, to 
Indo- China. (WRH Bulletin) 

French Indo -China (Vie tnam)- 
When this was compiled, Balbi, Calif., 
was hearing Radio France -Asie's an- 
nounced 9.524 channel on 9.755 instead, 
mornings; RFA also was noted with a 
separate program on 7.225 (but had 
been moving around the 41 -m. band 
widely). And "The Voice of Vietnam" 
was being heard up to 0715 on only 
9.62 (should also use 6.115, 6.19) ; news 
0915. Rosenauer, Calif., notes the 11.78 
channel of RFA running as late as 
1100 now. 

French West Africa -Radio Dakar 
sent schedule of 0200 -0300, 0600 -0830, 
1300 -1800 for 11.896; 1400 -1600 for 
15.346; still noted with English news 
1400. (Serrano, Brazil, others) Noted 
on 11.896 at 0245 -0300 with news in 
French at slow speed. (Bellington, 
N. Y.) 

Germany- "Radio Free Europe" has 
received the Peabody Award for "its 
contribution to international under- 
standing." (Bellington, N. Y.) Noted 
on 6.130 yet but opening now 0950 with 
bell tolling instead of former 1020; be- 
gins program 1000. (Pearce, England) 

OTC, Belgian Congo, recently listed 
"Free Russia Radio" on 7.550 at 1515- 
1555. (Stark, Texas) 

Hamburg, 7.29, and Osterloog, 11.795, 
noted in dual recently 0057. Leipzig, 
9.728, heard signing on 2227 with se- 
ries of 9 -note chimes followed by 
march -song by chorus; man announced 
in German; fair level in N. Y. (Bel - 
lington) Baden -Baden, 6.320, is sched- 
uled now Sundays 0100 -1900; Satur- 
days 0000 -2000; Wednesdays 0000 -1900; 
other days 0000 -1815. (Catch, England) 

Greece -Radio Athens still heard 

opening 2000 to North America (Greek 
and English) on 11.720; noted opening 
0000 on 7.300 in Greek. (Bellington, 
N. Y.) Radio Sweden reports an addi- 
tional Greek Forces Station on 8.054, 
1200 -1600 weekdays (to 1630 Sundays). 

Greenland -Godthaab's (measured) 
6.677 channel is being heard by Pearce, 
England, in Greenlandic and Danish 
around 1755 -1850 sign -off; on with or- 
chestral notes; off with "funeral -like" 
orchestral number. Bellington, N. Y., 
says reports for Gronlands Radio may 
be sent either direct to Godthaab or to 
The Greenland Department, Cultural 
Division, Vangehusvej 12, Copenhagen, 
Denmark. 

Guatemala -TGWA, 9.76, noted with 
English program, Tue., Thur., Sat. 
1930 -2000. (Boggs, Mo.) By this time, 
TGNA should have its new 25 -m. out- 
let (11.850) in operation; English is 
2200 -2230 or later. (Herd, Dela., 
others) Radio Nuevo Mundo, about 
6.145 (listed TGJA, 6.230), noted 2300- 
2400 sign -off. ( Rastorfer, N. Y.) 

Haiti -4VEH, Cap Haitien, sent 
schedule of 0600 -1830 on 9.750, from 
1830 on 9.758; now uses 700 watts but 
expects to have a new 10 kw. trans- 
mitter, now being built, in operation by 
the end of 1951. (Dary, Kans.) When 
this was written, 4VRW had moved 
from 9.850 to 9.845. (Stark, Texas) 
4VCM, 6.407, Port -au- Prince, "Magloire 
Broadcasting Circuit," heard in Swe- 
den 1945 -2030 sign -off. (GDX -aren) 

Holland -Hilversum noted recently 
on 9.59 at 0230 -0300 or later testing 
(with recordings, Dutch and English 

(Continued on page 106) 

New AM Tuner 
(Continued from page 59) 

detector, tuning condenser, oscillator 
coil, i.f. transformers, and only five 
other components. The AM radio 
makes use of a loop antenna which is 
located on the side of the cabinet. 

The AM tuner obtains its filament 
and `B +" voltage from the television 
power supply and uses the TV sound 
strip for audio amplification. The 350 
volt "B +" bus in the TV section is 
applied to the tuner through the selec- 
tor switch and resistor Rí50. Resistor 
R200 and condenser C2Ú3 form a voltage 
dropping and decoupling network. The 
audio signal from the filpec (r.f. filter) 
at point "S" is connected through the 
switch and developed across the vol- 
ume control. The signal is then ap- 
plied through condenser C. to the grid 
of the audio amplifier in the TV sound 
strip. 

The same control knobs are used for 
all three sections of the receiver. The 
"Off -On- Volume" control turns the re- 
ceiver off and on and adjusts the sound 
level and the "Tone" control varies the 
output response from bass to treble. 
The "Station Selector" knob is cali- 
brated in television channel numbers 
and radio station frequencies and is 
used in tuning both the AM radio and 
television. 

- 30 
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Custom -Built Amplifier 
(Continued from page 40) 

The output of either the preampli- 
fier or the tuners is fed to a "Loud- 
ness Control." This control is used to 
vary volume but it differs from a sim- 
ple volume control in that it compen- 
sates for the fact that the human ear 
becomes less sensitive to low fre- 
quencies as the volume of sound de- 

creases. If every reproduced sound 
were heard at its original volume 
there would be no difficulty. Since the 
average living room would be lifted 
right off its foundations by the volume 
of a symphony orchestra, listeners play 
their records and radio at much lower 
than original volume. The balance be- 
tween highs and lows changes, then, 
and the bass seems to disappear. 

To restore as nearly as possible the 
original balance, the "Loudness Con- 
trol" accentuates the bass as it reduces 
the volume. The amount of accentua- 
tion is very closely calibrated accord- 
ing to the characteristics of the aver- 
age ear as displayed in the famous 
Fletcher- Munson curves. The control 
is a rotary switch with 17 positions. 
Volume is varied in steps of 2 db, with 
bass compensation every third step. 
The effect on the hearer is amazing 
and a "Loudness Control" is one of the 
important features of these audio sys- 
tems. 

There is one "Loudness Control" 
available through some parts jobbers 
(though no commercial amplifier in- 
eludes one). This may be used with 
good results. The writer has found, 
however, that the switch of this con- 
trol sometimes does not make positive 
contact; he therefore builds his own. 
It is a fairly intricate job, for there 
are 23 resistors and six condensers 
mounted on the switch. Persons dupli- 
eating this amplifier are advised to use 
the commercial product. 

The arm of the "Loudness Control" 
connects to the grid of a 6J5 cathode 
follower. The cathode output is in the 
neighborhood of 500 ohms and the line 
between preamplifier and main am- 
plifier may, therefore, be as long as 
would ever be required in a house, 
even if the amplifier itself is con- 
cealed in a closet in another room. 
The .1 µPd. blocking condenser is sat- 
isfactory because the amplifier input 
is at high impedance. 

Fig. 4 shows a variation in the out- 
put circuit of the control unit designed 
and used by the writer when a tape 
recorder is part of the installation. The 
arm of the A section of the selector 
switch, instead of connecting to the 
"Loudness Control," goes to the grid 
of one section of a 6SN7GT, which is 
used in place of the original 6J5. The 
cathode output of this triode goes to 
the high- impedance input of the re- 
corder and also to a switch. The other 
contact of the s.p.d.t. switch connects 
to the playback output of the recorder 
and the arm goes to the top of the 
"Loudness Control." The arm of the 

July, 1951 

GPA 28100` 

Battery Charging 
Battery Elimination 
Business Machines 
Carbon Arc Lamps 
Dynamotors 
Electroplating 
Elevator 
Exciter Lamps 
General Laboratory Use 

Generator Fields 

Magnetic Brakes, 
Chucks, Separators 

Motors 
Relays 
Solenoids 
Telephone 

Whatever your particular application of D.C. may be, it 

need not be a problem. The OPAD -GREEN COMPANY is 

prepared to offer its services in designing and constructing 

Selenium Rectifier power supplies and equipment for your 

specific needs. 

Write today for our Power Supply Specification Form which 

will assist you in establishing your requirements. Our pro- 

posals and recommendations will be forwarded promptly 

upon receipt of this data. There is no obligation for this 

service. 

*Custom Power Unit rated 0 -28 Volts D.C. at 100 Amperes: maximum ripple 5%. 

OPAII-GREEN COMPANY 
71 -3 WARREN ST., NEW YORK 7, N. Y. PHONE: BEekman 3- 7385 -6 

RADIO APPARATUS CORPORATION 
DEPT. RN -7, 310 FOUNTAIN SQUARE THEATRE 

BLDG., INDIANAPOLIS 3, INDIANA 

Many fans spend hundreds 
of happy hours listening to city 

and state police calls on their Polic- 
Alarm radios. . Polic -Alarm Model 

PR -31 is a quality radio which will give 
years of trouble -free service on the 30 -50 mc. 
band. Can be used on either AC or DC cur- 
rent of 115 volts. 

Besides police calls, the 30 -50 mc. band 
also is used by fire departments, ambulances, 
border patrol, forestry, maritime, railroads, 
bus lines, and other services. Enjoy the thrill 
of listening to these vital messages $44.95 
at home. Model PR -31 (illustrated) 

Polic -Alarm Model PR -8 is available for 
152 -162 mc. band reception. 
Price, complete $44.95 
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N. 

For Military 
Prototype 
Equipment 

Use TRIAD "HS "I 

Transformers 

Eliminate Redesign 
Triad "HS" (Hermetically Sealed) 
transformers built to MIL -T -27 
requirements are carried in stock 
as standard items by all Triad dis- 
tributors. Available as a complete 
line in matching construction, they 
simplify and expedite the design 
and production of any electronic 

equipment. 

"Climatite" Treated 

Wide Frequency Range 

Reduced Field Pick -up 

Small Size 

Low Distortion 

Write for 
Catalog TR -51 

102 

2254 Sepulveda Blvd. 
Los Angeles 64, Calif. 

Heavy bus bar is used for ground connections in this power supply as well as in the amplifier. Be sure to make holes for condenser connection lugs large enough to prevent any possibility of arc -overs in the power supply circuit. 

latter connects to the grid of the sec- 
ond 6SN7GT triode, the cathode out- 
put of which goes to the power ampli- 
fier. 

For normal use, then, the switch is 
set to the "N" or "Normal" posi- 
tion. The output of the preamplifier 
or tuner (depending on the position 
of the rotary selector switch) goes 
through both cathode followers, be- 
tween which it encounters the "Loud- 
ness Control." At the same time, the 
first cathode follower feeds the input 
of the tape recorder, which, if turned 
on, will record the records or radio 
programs. When it does so, it is not 
affected by the "Loudness Control" 
and frequency response is perfect. 

To play back a tape or monitor from 
the tape while recording, the switch 
is set to the "T" position. Then the 
tape output goes directly through the 
"Loudness Control" and the second 
cathode follower to the amplifier. With 
this circuit, all undesirable interac- 
tions are eliminated and the "Loudness 
Control" is in the circuit only when it 
should be. There is a loss of 6 to 8 db 
between selector switch and the am- 
plifier due to the extra cathode fol- 

Underchassis view of preamplifier shows 
of the chassis. All of the wiring under 

1/2 65N7 2 

V 

óám 
[EP 

ar a 
SELECTOR 
SECTION 

A 

3 

I 

.10 

10K 8+ 

TO 
RECORDER 

INPUT 

o 

20 

TO 
POWER 
AMP. 

4K 

lf 

Fig. 4. Modification of the preamplifier 
circuit permits use of a tape recorder. 
This circuit replaces everything in Fig. 
3 following the output of switch S,. 

lower, but this may be compensated 
for by advancing the 1 megohm, screw- 
driver- adjusted volume control (R,,, 

how tubes are mounted on rear apron 
the chassis must be kept very short. 
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ARROW" The Home o 
SCR 508 EQUIPMENT 

BC 603 Receiver $24.95 Exc. Used 
BC 604 Transmitter 12.95 Exc. Used 
BC 605 Amplifier 4.95 New 
BC 606 Control Box .95 Exc. Used 
FT 237 Mounting 9.95 Exc. Used 
MP 48 Mast Base 2 -95 Exc. Used 
MS Mast Sections .49 
TM 11 -600 Tech Manual 

19 
1.95 
95 Crystals, Set of 80 

PE 206 INVERTER 
Q 24 VDC to 80 VAC at 

Used $`7qq .95 
800 CPS 500 VA 

SCOTT HI -FI OUTPUT 
TRANSFORMER 

Made for Scott Navy Receiver. Fully Potted. Primary 
5000 ohms. Secondary: 600 ohms center 
and 60 ohms center tapped with 

New 1.49 
inverse feedback 

OlA 
O1B 
01C 
1A6 
1B4P 
1B5;'255 
106 
IE7GT 
1F4 
1FSG 

TUBES! 
39 

1G1 
1G6GT 
1H4G 
1H6G 
2C26A 
3E7 
3D6 i 1299 
l0Y 
15R 
19 

30 spec. 1625 
33 1626 
34 
38 
39 44 
49 
CRP 72 
843 
954 
1619 

CW 49505 
High impedance headset complete with 
leather headband and rubber cushions. Used 

AD -1 MOTOR 
24 VDC -1 12 HP 6000 RPM 
Intermittent Duty 

98c 

98c 

PE 97 or PE117 
Vibrator Power Supply for BC 620 and BC 

659. Used -Less Tubes, Vibrator and $2.95 
Condenser 

PE 120 
Vibrator Power Supply for BC 620 and 
with Tubes, etc. -Complete for 6 or 12 @ 

Volt operation. Used 41`."''''' 

TU -5B $3.95 TUNING UNIT for BC -375 New 

'i 

TUBES! 
49 69 

2V3G OZ4A CKI005 
6J7G IASGT 
6T7G 2X2 
6Z7G 6JSGT 
12A6 61.7G 
12F5 6R7GT 
12H6 6ST7 
12JSGT 6W7G 
77 12Z3 
211 957 705 A 

99 
1B26 6C4 9002 
1B32 6H6 9003 
1LD5 6K6GT 
1LN5 6K8G 
1S4 6SH7 
2A4G 6V6GT 
354 VR90 
5W4 VR150 
6AC7 717A 
6AL5 1613 

CABINET CH -118 
Olive drab in color, this cabinet has a full length 
interlock access door on the rear. The front takes 
the standard 19" panels with 60 inches of height and 
20 inches deep. It is shock mounted on a heavy 
steel platform and has a two -inch protrusion fully 

covering one side to accommodate wave trap and 
bottom 

. 3 
a 

Louvered vents allow air circulation 

4 
and 

bottom 
Each F. O. B. Chicago 

RA 52- RECTIFIER 
A transtat controlled rectifier to produce high volt- 

age DC from 110 VAC 60 cycle source. Up to 

11,500 volts DC at Metered high voltage 
(0 -15KV) and current (0 -20 MA). 74 0 New 

BC 768 
Radio Receiver Chassis. Complete except for 
13 tubes. This chassis with standard 19" panel front 
contains the receiver for 493.5 MC complete with 
power supply and an additional low voltage power 
supply that originally supplied the keyer BC 770 
as described below. 
110 VAC 60 cycles is the primary voltage. 
Five 10 mfd -600 VDC oil filled GE condensers are 

used as filters. Five stages of 49 MC IF's. 
Two of 10.4 MC, 6.3 VAC Transformer and of 

course power transformers- chokes and miscel- 
laneous parts. 

All units are in good condition as removed from new 
equipment. Even the salvage value is a $9.95 eal more than the low price 
of 

BC 770 Keyer P/O RC 100 
Radar Equipment 

This unit was used to pulse the transmitter BC 769 
as described below. It is in a standard 19" panel 
chassis and contains many valuable parts such as a 

10 Amp. 110 VAC 60 cycle circuit breaker, a 10 

mfd VDC oil condenser, a 6.3 Filament tra 
former, switches, pots, resistors /(S 9 and numerous others. Less tubes.. 

BC 769 TRANSMITTER 
Originally designed to transmit RF pulses at 470 
MC with the use of two 15E tubes. Power was sup- 
plied by RA 52 rectifier. Parts consist of 0 -150 
VAC 60 cycle meter, 6.3 VAC filament trans- 
former, associated circuits for VHF transmission, 
standard 19" panel chassis, and a .15 $6 95 
Mfd -12000 VDC oil cond. Less Tubes W 

Shipments FOB warehouse. 20% Deposit 

MISCELLANEOUS 
SPECIALS! 

RA 10 DA Receiver 
BC 347 Interphone Amplifier 
BC 442 Less Condenser 
APS 13 UHF Antenna, Pair 
FL 8 Filter 
I -97 Bias Meter 
RL 42 Antenna Gearbox Motor and 

Reel 
AN ARC -5 VHF Transmitter 

(T -23 ARCS) 
One Tube Interphone Amplifier - 

Small compact alminum case fully 
enclosed 2 t /4"x33/4 "x53/4 " 
Less Tube 

40 Amps Circuit Breaker 
Collins VFO Dial -5 calibrated ham 

bands form 3.2 Mc to 32 Mc; com- 
plete with pointer, gears, logging 
dial and flywheel. Scale 6" on 8" 
plate, each 

C -18 Antenna coil assembly slug 
tuned used in BC 603 receiver. 
Frequency range 20 -27.9 Mc- 
fully shielded, New for 10 

I 82 F Five Inch 360 degree com- 
pass indicator and Selsyn receiver 

A -81 -2 Transmitters Selsyn for I82 
indicator 
(both I82F & Trans. Selsyn for $7.00) 

Used 
$17.50 

1.49 

3.95 

4.95 

+a ues. 
SCR 625 Famous 

Army Mine - Detector 
For Prospectors, Miners, Oil 
Companies, Plumbers, Etc. 
This unit is being offered now 
at a considerable reduction in 
price. Recently advertised at 
$79.50 it is now available in the 
same brand new wrappings 
in suitcase style carrying 
case (less batteries) at 

$59.50 
WHILE THEY 
LAST! 

$1.59 
6AG5 
6AK6 
1624 

, 

TUBES! 
2E22 $1.09 
100TH 9 -95 
304TH 10.95 
304TL 10.95 
307A 4.95 
803 2.89 

805 $3.29 
807 1.89 
813 9.95 
866A. 1.69 
872A 2.29 
830B 2.95 

CATHODE 3FP7 .. $1.95 5FP7 .. $1.95 

RAY 4AP10. 1.95 5GP1.. 3.95 

TUBES 5BP4....$3.95 

OIL FILLED CONDENSERS 
2 mfd 1000 VDC 59c 2 for $1.00 
4 mfd 500 VDC 39c 3 for 1.00 

New 1 -1 -1 mfd 1200 VDC 59c 2 for 1.00 
.1 -.1 mfd 2000 VDC 39c 3 for 1.00 
.5 mfd 750 VAC 39c 3 for 1.00 
.5 mfd 1500 VDC 39c 3 for 1.00 
.25 mfd 600 VDC B T 24c 5 for 1.00 
40 mfd 25 VDC 24c 5 for 1.00 
10 Assorted Condensers. A real value at ..9k 

$24.95 
2.95 
1.95 
.98 

2.95 
4.95 

7.50 

29.95 

.79 

.59 

.95 

1.95 

4.95 

2.45 

COMMAND (SCR 274 N) 
EQUIPMENT 

Used New 

BC -455 S 7.95 $14 -95 
BC -457 4.95 
BC -458 4.95 
BC -450 3 Receiver Remote Control. .89 1.95 
BC -442 2.95 
3 Receiver Rack 1.95 
2 Transmitter Rack 1 50 

MN 26Y COMPASS RECEIVER 
Twelve stage superhet covering frequencies of 150 
to 325 KC; 325 to 695 KC; and 3400 to 7000 KC 
in three bands. These units are brand new but with 
Dynamotor, Band Switch motor and tubes removed. 
Schematic Furnished. While they last, ea ....$4.95 

T -32 
Desk Stand microphone. Good used cond.... $2.95 

Throat Mike -T 30 -New 98c 
Lip Mike -Navy Type -New 98c 
Extension Cord and switch Assembly for these 

98c Mikes -New 
on orders. Minimum order S5.00. Illinois residents, add regular sales tax to remittance. 

Prices subject to change without notice. 

MONTHLY SPECIAL! 
R- 9, /APN -4, 160 meter Loran receiver plus high 
(for scope) and low voltage power supply. 3 
channels tuneable 1.6 -3.3 mc; one channel tune- 
able 7.58 -11.75 mc. This 400 cycle receiver 
may be converted for 60 cycle opera-Ci 
tion. Excellent condition, with tubes 

CHOKES 
10 Henry 20 MADC 29C 4 for $1.00 
10 Henry 50 MADC 39c 3 for 1.00 

AM 61 
Indicator amplifier -New with blower and all parts 
except tubes $7.95 

VIBRATORS 
2 Volt -- -7 Prong Synchronous.... 69c lO for $6.00 
6 Volt --4 Prong Non synchronous.98C 10 for 9.00 

BC 709 
Battery operated lightweight interphone amplifier. 
Complete with tube and shock mount, but less bat- 
tery. New $3.95 ea. 

FLAP PITCH MOTOR 
24 VDC will operate on AC 3300 or 11,000 

R. .M. Complete with gear box and limit switches, ea. 

AS- 138 /ARN 
10 inch streamline loop as used with direction find- 
ing receivers. Fixed position, it is ideal for planes, 
boats, automobiles. New $1.95 

TS /10 
Sound powered phones. Brand New, each $10.00 

2 for $17.95 
Used $6.50 ea. 

TEST EQUIPMENT 
No. 155 A RCA Oscilloscope used $75.00 
No. M -840 Triumph Oscilloscope used 39.95 

WANTED! 
304 TL Tubes. I 152 Indicators. BC 788 -C 
Transceivers. APS 13 Transceivers. ARC 3 
Equipment. R 89 Glide path Receivers. APN -9; 
ARC -1; APR -4. Or -Send in a list of what you 
have in good clean surplus equipment. 

State Lowest Price in first correspondence. 

Dept. N,1712 -14 S. Michigan Ave., Chicago 16, III. 
ARROW SALES Inc PHONE: HArrison 7 -9374 

July, 195 1 
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YOUR BEST BUY 
IN POWERFUL P.A. 

IMMEDIATE 

ALLIED! Delivery from 
Here's the outstanding 30 Watt Sound Sys- tern buy of the country -KNIGHT -tops for power, quality, value. Just check these fea- tures: Covers up to 25,000 square feet out - doors, or up to 4,000 persons indoors. Full 30 watts usable output at 3 db down, ± 2 db from 
40 to 20,000 cps on phono and microphone; 
3 inputs -two for high- impedance mikes, one for phono, each with individual volume con- trol; tone control attenuates treble 15 db at 10,000 cps. Complete system includes: 30 watt amplifier and tubes, Electro -Voice uni- directional "Cardax" microphone with adjust- 
able floor stand and 20' cable; two 14.7 oz. Alnico V magnet General Electric 12" "Sa- fused" PM speakers, each with 30' cable; portable carrying case, 16%x12 %x25 ". For 
110 -130 volts, 60 cycle A.C. Shpg. wt., 75 lbs. 
93 -372. Complete System (less phono- $11 875 top). Only O 

$17.81 down, $8.92 monthly for 12 months 
93 -340. 3 -Speed Phono Top with dual crystal cartridge, for above system. Only. . . .$16.95 

Headquarters for P.A. and Hi- Fidelity 
ALLIED carries the world's largest stocks of 
P.A. amplifiers and systems -8 to 80 watts. 
Look to ALLIED, too, for High -Fidelity ampli- 
fiers, tuners, speakers, and all other Custom 
Sound components and accessories. 

212 -PAGE ALLIED CATALOG 

Write today for the only complete 
Buying Guide to everything in 
Sound, Radio and Television. 
Make your selections from the 
world's largest stocks at lowest 
money- saving prices. You save 
time and effort and get the best 
when you order from your 

A11.411.4 - ALLIED Catalog. Send for your FREE copy now. 

ALLIED RADIO CORP., Dept. I -GG -I 
833 W. Jackson Blvd., Chicago 7, Illinois 

Send FREE 212 -Page ALLIED Catalog 
Ship the following 

enclosed. Full Pay. 
Part Pay. (bal. C.O.D.) 

Name 

Address 

City Zone_State 
L 
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Fig. 3) which follows the plate of the 
6SJ7. That control should be adjusted 
for every installation so that with the 
"Loudness Control" at maximum vol- 
ume the sound is a little louder than 
the owner of the system is ever likely 
to want it. All further volume con- 
trolling is done with the "Loudness 
Control." 

Construction of the preamplifier - 
control unit is merely a matter of fol- 
lowing the diagram and keeping all 
leads, especially in the equalizer sec- 
tion, as short as possible. As the photo 
indicates, the tubes are mounted on 
the rear chassis apron and the controls 
on the front apron. The chassis meas- 
ures 5 x 10 x 3 inches. 

To avoid ground loops, no ground 
connection to the power supply is 
made in the power cable. The shield 
of the lead carrying audio from pre- 
amplifier to main amplifier serves this 
purpose. Thus, a source of noise and 
hum is eliminated. When using this 
arrangement, however, never discon- 
nect the audio lead with the power on, 
since the full `B" supply voltage will 
then exist between preamplifier chas -. 
sis and lead shield. 

After building many such units for 
custom installation, the author has 
found that the time and effort in- 
volved in constructing a quality sound 
system is more than amply repaid in 
customer satisfaction and increased 
business as a result of word -of -mouth 
boosts from such satisfied customers. 

A.C. Power Panel 
(Continued from page 41) 

the lowest range with a .21 ohm meter 
impedance across the secondary wind- 
ing is equal to : 

(Pri. turns 16 
Sec. turns)2 x .21= (i5 í2 x ,21= 

.2394 or .24 ohm \ / (1) 
On the 5 ampere range the primary 
impedance is reduced to .0084 ohm and 
.0021 ohm on the 10 ampere range. 

From this it can be seen that the 
primary impedance is dependent on 
the turns ratio squared and the im- 
pedance of the ammeter in the second- 
ary. Thus, any combination of pri- 
mary-to- secondary turns can be wound 
as long as it remains in proper rela- 
tionship to the current ratio. How- 
ever, on a multi -range transformer 
this could result in a bulky unit due 
to the great number of turns required 
on the secondary for the higher 
ranges, especially if the current ratio 
between the lowest and the highest 
ranges is considerable. Thus, to keep 
the physical size within reasonable di- 
mensions the minimum number of 
turns in the primary which will result 
in satisfactory and reliable operation 
must be determined experimentally. 
The most important factor is the re- 
sistance of the leads between the 
transformer secondary and the meter 
terminals. In an experimental model 
one foot of #20 wire caused the meter 

STEEL RADIO- AMPLIFIER CABINET (M i n e r v a Tropic -Master) . . Portable, Walnut finish. Exc. for Test Eqpt., Power Supply, Medical or Industrial Ap- paratus. 8" sq. x 14" L. NEW 52.49 1N21 CRYSTAL DIODES .. SPECIAL!!,690; 10/6.50 X30 P.E. MAGNET 
S WIRE 400'...25c 

.8-28 SCE MAGNET 
WIRE 500'.. ,29E 

,2 20 
Stranded. 100'.89c 

WIRE 
W -110e FIELD WIRE . rolls 100 400 e ft. 2000 OHM -15 WATT DeJur Pot. Wire- wound $0.69 5 FT. PHONE CORD . . sgle, tip- tip...23c; 5/1.00 20 FT. PHONE -SPKR. EXT. CORD tip -lug. .98 6 PUSH -BUTTON ASSBY. . . DPST, 51/2'x 13/4"x1 ", wired, with knobs .98 

HEARING A I D AMPLIFIER (2 
tube) MAKE A REAL VEST 
POCKET RADIO, adding simple tuner 1/ "x2 "x5 ". WITH SCHE- MATIC FOR 2 OR 3 TUBE SET. Less tubes, case $2.49 

2 HEARING A I D TUBES for above $2.49 
HEARING AID BONE CONDUC- TION RECVR. . , Exc. CON- 

( i TACT MIKE, MINI. SPKR, 1l/ " x3 /q "x /2 ". Lo- inlped. $2.49 

FREQ. METER TECH. MANUAL (TS- 173).....$0.39 R- 89 /ARN -5A GLIDE PATH RCVR. DIAGRAM .25 SCR -511 TECH. MANUAL (TM11- 245) , . .75 DPDT ANTENNA RELAY , , 12V. DC. 2 "x11/" .79 
GE 1/20 N.P. MOTOR 110V. DC., .7A, 1725 RPM. Shunt. O.D. 4a /4"x51/z "... 2.95 TV SCREEN FILTERS , , Lt. blue or Smok.e. 

10 ", 98e; 12 "...,,,... 
. 1.39 AC -DC NEON TEST -LITE , 110- 220V.i5e; 8/1.00 

AN CONNECTORS . NEW 3100- 14S -2P, 
18e; 3102 -22 -135, 25c; 3102 -145- 25..... .18 83 -1AP (M -359) CO -AX ANGLE PLUG. .230; 5/1.00 e 

."MOTOR CONSTRUCTION KIT" HOBBY- ISTS! STUDENTS! EXPERIMENTERS! 
Build 

a Fact. H.P. 1750 RPM, 41/e V. DC. 
instruct- Less bettx2l 

/2 ". Simple assbly., 
$1.49 

HIGH FIDELITY CRYSTAL MIKE . , Hi- imped. Rubber hock -mtd., 13/4x1/4. Less housing $1,29 ALUMINUM HOUSING for Crystal mike .15 T -44A MAGNETIC MIKE (SCR -522). NEW .79 HANDY CARBON MIKE (RS83) . Press -to -talk 1.39 T -30V THROAT MIKE Brand - . ,49c; /2.49 CD-508 EXT. CORD & SWITCH fT -30 mike. .49 ANB -MCI MAGNETIC MIKE cord & plug. ,98 
RADIO HARDWARE TREASURE . F U L L POUND CAN. Nuts, Screws, Ls...69c; 3/1.98 PORTABLE UTILITY CASE . pc. steel, 

hinged lid, snap locks. 65" eb strap . 
10" sq. 4 ", .79 "ALNICO CHIP MAGNETS" . irregular sizes. Approx. 100 pcs. per oc.....15o /oz.; $1.50 /I12. ALNICO MAGNET KIT .. Powerful Bar, Block, "U," etc. Kit of IO assorted 1.98 TUBE CARTONS . . plain white (prices per 100). Min. (1" sq. 2a /y), $1.20; GT (11/4" sq. x 31/4), $1.45; Med. (11/2" sq. x 4%), $1.65; Large (2" sq. x 5), 1.98 "FACTORY SPEAKER REPAIRS SINCE 1927" Min. order $3.00. 20% deposit req. on all C- O -D.'s. Full remittance with foreign orders. Please add suf- ficient postage -excess refunded. 

LED 
-li 

N ERADIO CO. 
67 Dey Street 

New York 7, N.Y. 

SINGLE REFLECTOR 
CONICALS 

1259- Single Bay 
a /e" elements. 2.49 

1256 -Single Bay 
1/2" elements. 2.98 

1254 -Doubele Bay 
3 /e" lements. 5.20 

1258 -Doubele Bay' 
%2" lements. 6.16 

1257 -Feu, Bay 
a /e" elements -11.59 

1253- Four Bay 
1/2" lements.13.41 

LESS 

THAN 
COST 

FIVE ELEMENT VAGI BEAMS 
2002 to 2006 -any to channel 6.78 
2007 to 2013 -any Ili channel 2.51 

1236 -Single Bay Twin -V 2.92 
1237 -Double Bay Twin -V 5.84 
1231 -Four Bay Conical 13.92 
1230- Double Bay Conical 6.10 
1243 -Swift Rig Folded Hi Folded Low 3.03 
1240 -Single section conical -lots of 6 1.30 
1244 -Swift Rig Folded Hi Straight Low 2.71 
2113 -Deluxe Indoor Antenna 1.75 
1860- Chimney Mount Dozen Lots .98 
1905 -3'/2" Mast Snap -On Standoff Per 100 3.60 
1873 -3%2" Mast Standoff Insulator Per 100 5.50 
1872 -4" Nail -In Insulator Lots of 50 .02 
1870 -3%2" Wood Screw -Eye Insulator Lets of 50 .02 
1229- Single.Bay Conical 2.93 
1861 -5 Ft. 11/4" Diam. Gale. Steel Mast .68 

Send for quantity prices and complete list 

TELEVISION SUPPLY CO. 
Box 13 Greenpoint Station Brooklyn, N. Y. 

RADIO & TELEVISION NEWS 
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indication to decrease two subdivisions 
with on y 10 turns on the primary 
winding. With 16 turns the meter in- 
dication decreases only one subdivision 
with a four -and -one -half foot length of 
#20 wire. This initial test for mini- 
mum primary turns should be made 
on the lowest intended range with the 
secondary meter circuit indicating the 
same current flow as in the primary 
circuit. It should be noted that when 
making these initial tests the core 
is to be solidly clamped together as 
would be the case when the unit was 
completed, otherwise there will be a 
discrepancy between the test model 
and the completed transformer. 

After the transformer is completely 
wound and the core positioned, the en- 
tire unit should be baked in an oven 
for several hours at about 250 degrees 
F. in order to remove the moisture. 
The entire unit is then dipped in var 
nish to seal it. 

The range switch, S2, can be a sin- 
gle pole 3- position high quality rotary 
type svYitch. In building this panel, 
however, the author used a Mallory 
4 -pole, 3- position switch with all four 
poles and the individual position con- 
tacts connected together. Although 
this technique adds to the cost and 
the bulk of the unit it does have the 
advantage of reducing the contact re- 
sistance to a minimum and insures 
reliable and accurate operation over a 
long period of time. 

It might be of interest to point out 
that the current transformer can also 
be used with a dynamometer to extend 
the current range of the instrument. 

The finished instrument was let- 
tered with a rubber lettering set using 
lettering paint. 30 

O -R now in a new location 
ON SAN FRANCISCO'S BUSIEST STREET! 

CAL SIGNS FOR NOVICES 
THE CC has recently announced that 

dist. ctive callsigns will be issued to 
amateur Novice class licensees. 

In order to identify clearly ham sta- 
tions licensed to the holders of Novice 
class licenses, a callsign prefix of two 
letters will be issued. Thus, in the con- 
tinental United b`tates where the call- 
sign prefix would normally be "W" or 
"K ", the prefix for the Novice station 
callsign will be "WN" or "KN" and the 
callsign. In the territories and posses- 
sions of the United States where the 
callsign prefix would normally be two 
letters beginning with the letter "K ", 
the letter "W" will be substituted for 
the letter "K" in the prefix. 

This procedure will permit the Novice 
to retain the same amateur callsign 
with t e exception of a change in the 
callsig prefix if he qualifies for and ob- 
tains higher grade of amateur opera- 
tor lic nse and obtains a new station 
licens during the normal one -year 
period of his license as a Novice. It 
shoul be noted however that after the 
expira ion of a Novice class license, the 
previo s holder of such license cannot 
be considered to be assigned the coun- 
terpar callsign. 

The new Novice class of license be- 
came effective on July 1st of this year 
and district FCC offices are currently 
conducting examinations. Code speed 
of 5 wpm and a simple written exam 
are the only elements required. 30 

July, 1951 

NOW! POSITIVELY IDENTIFY U -235 
IN THE FIELD! 
O -R now offers you a simple and positive method 
for identifying U -235. in the field: Save as- 
saying charges -know what you have without de- 
lay. The kit contains all necessary chemicals, 
torch, etc., for treatment of specimens for exam- 
ination under ultra -violet light. Kit also contains 
special "black light" tube, starter, switch, resistor 
and necessary hardware for excellent portable 
U -V source. This unit operates from 180 volts DC 
obtained from standard type B batteries. (Not 
supplied) Unit is very simple to assemble and 
complete instructions enable anyone to perform 
necessary operations leading to positive identifica- 
tion of Uranium 235 when present in the speci- 
men. 
Complete kit, (less batteries and housing) . . . 

only $11.95 (shipped by express only). 

U -V LIGHT SOURCE 
8 watt ultra -violet light source. In kit form in- 
cluding Sylvania black -light tube, (for U -V light 
in the 3660 Angstrom unit region) ballast, starter, 
mounting panel, reflector, line cord /plug, hard- 
ware, instructions. An invaluable device for 
schools, labs, service shops, home workshop, etc. 
Here is a genuine value. 
Complete kit, (less outer housing) ...only $4.95 

Power Supply for Any 274 -N Receiver 
A shipment of the special transformers has just 
been received and this popular power supply is 
now once again available. Just plug it into the 

rear of your 274 -N RECEIVER 
any model! Complete kit, and 

black metal case. with ALL parts 
and diagrams. Simple and easy to 

plusdBl voltagee..y No wiring changes 
to be made. Designed especially for 
the 274 -N receiver. All necessary 
parts for conversion of rest of re- 
ceiver also Included. ONLY $8.95. 

TUNING KNOB for 274 -N Receiver, 59c ea. 

TELEPHONE EQUIPMENT: 
EE89 Repeaters (see previous ads). Only a few 
left. NEW! Regularly $9.95 ea...now $6.95 ea. 

TS -10 Sound powered handsets. A limited quan- 
tity only. BRAND NEW! $25.95 pair 
Handset hanger. Beautiful cast aluminum shell 
finished in black wrinkle. Takes all makes and 
models. An extremely useful, well -made item 
only $1.95 ea. 

274N /ARC -5 ACCESSORIES 
Mounting rack, holds three receivers. Easily modi- 
fied for single receiver -NEW ....only $1.95 ea. 
274N/ARC-5 Spline tuning knobs 59 ea. 
Same as above except with deluxe to ea. crank 
Tuning crank. Fits RU 16 -17, BC 433 etc. for 
manual tuning 89 ea. 

HV VACUUM CAPACITORS 
VC -50 - 50 MMF $ 3.95 ea. 
VC -150 -100 MMF 10.95 ea. 
VC- 150 -200 MMF 13.95 ea. 
All Brand New Merchandise- Excellent Values. 

100 KC CRYSTAL 
Model VC5 -KS Precision 100 KC crystal in holder. 
(Similar to Bliley AR21 -W.) Ideal for Crystal 

Calibrators and Frequency Standards. 
A Buy At $3.95 ea. 

ALUMINUM CHASSIS 
Drawn, Bright Dipped. 55/4" long, 33/4" wide, 
11 /e" deep. 49c ea. Bargain At 

CONDENSER TESTER 
One of our best sellers! Useful, 

versatile laboratory item, in Sit 
form. Simple, and easy to build in 
less than an hour. Checks con- 
denser leakage and continuity up 
to S megs. Will test any paper. 
electrolytic, mica or oil capacitor 
from 50 mmf. to 50 mfd. Self - 
contained power supply and neon bulb indicator 
with socket and bezel. Drilled metal cabinet. Cmn- 
pleteitructioons and diagrams included with each 

SMALL PRECISION LATHE -110 -V. AC 
Now with 
Larger 
Motor 

$5975 
A small lathe 
for radio 
shops, jewel- 
ers, labora- tories, den- 
tists, hobby - 

crafters, model makers, machine shops, schools, 
etc Automatic Feed. Work capacity 3" between 
centers. Swing over bed 2 ". Constructed of steel 
and cast iron. Accurately machined and finished. 
Fan -Cooled Motor mounted inside the base. Com- 
plete with 13/4" face plate, 2 lathe centers, tool 
post and rocker, one lathe dog, one tool -bit and 
test rod. 

COMPLETE ACCESSORY KIT 
including 4 -jaw chuck, drill chuck, center counter- 
sink drill, 2 tool -bits, 2 lathe dogs, 1 face plate 
with 8 drilled and tapped holes. 2 collets, 1 

collet chuck, 1 Allen wrench $29.50 

FL -8 Filters, New only 98c ea. 

220 TO 110 TRANSFORMERS 
Excellent, line -to -line transformer rated at 150 
watts. New, fully- cased, upright mount, complete 
with cord /plug and receptacle.... only $3.95 ea. 

CATHODE RAY TUBES 
3DP1A $2.50 ea. 
3FP 7 A 2.50 ea. 
5MP1 standard, (2.5V fil.) 2.50 ea. 

836 hi- vacuum rectifiers. 2 for $1.50 

TRANSFORMERS- CHOKES: 
2.5V, 10A. 10KV insulation. Suitable for 866, 
836, etc. Reduced to $3.39 ea. 

10H, 200 ma choke. Hermetically -sealed steel 
case. Also has hum -bucking tap. A beautiful item 
only $1.98. 
10H, 50 ma choke. Strap mounting. Handy for 
dozens of applications. Reg. 98c, reduced to 65c. 
Charger or fil. trans. Pri. 110V, 60 cycle. Sec- 
ondary, 9- 10- 11 -12 -13 volts @ 1.2 A. Fully 
cased. A buy at $1.49. 
Vibrator transformer. 6V inp. Secondary 
345 -0 -345 @ 100 ma. Also has bias winding. 
Fully cased. Bargain at $1.49 ea. 
Power Transf. 350 -0 -350 @ 70 ma. 5V @ 

3A. 6.3 @ 3A. Pri. 110V, 60 cy, AC. Up- 
right mtg. $3.25 ea. 

Power transf. Pri. 115V, AC, 60 cy. Sec. 520 -0- 
520 @ 200 ma. $5.25 ea. 
Power transf. Pri. 115V, 60 cy. AC. Sec. 310- 
0 -310 at 50 ma. Cased, upright mount 

only $1.95 ea. 
Output transf. 50L6 to voice coil 79c ea. 
Choke, 6 henry, 200 ma. Strap mtg. 

only $1.95 ea. 

115 -16 phones. Used, with headband and 6' cord. 
A hot buy at 98c 

VACUUM TUBE SPECIALS 
8012...UHF triode $1.50 ea. 
WE -717A 1.00 ea. 
WE-316A ...Trans. doorknob .75 ea. 
WE-388A ...Large doorknob 1.00 ea. 
815... twin -beam tet. 2.50 ea. 
6L6. .metal 2.25 ea. 
6L6G 1.95 ea. 
6L6GA 1.95 ea. 
1636... VIHF converter 1.00 ea. 
Hytron HY -615 .30 ea. 

,ny LOOK! NO HANDS! 
This mike leaves both hands 
free for mobile QSO's. Fast - 

y ens to operator by simple 
snap strap. Adjustable. 
Double action sw. operates 
push -to -talk or holds on. 
BRAND NEW only $2.00 ea. 
POSTPAID in U.S.A. and 

% CANADA. 
TWO -CIRCUIT JACKS 

Long -type, standard two- circuit jack. Has stand- 
ard 3/4 thread bushing for panel mount. A buy at 
30e ea. New, surplus. Limited quantity. 

NOTE NEW ADDRESS! 
Minimum order $2.00. All items subject to prior sale. All prices subject to change without 

notice. 20% deposit must accompany all orders. balance C.O.D. 

OFFENBACH & REIMUS CO. 
1564 MARKET ST., SAN FRANCISCO, CALIF. 
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AGAIN AVAILABLE 
for Immediate 

Delivery 

Sun Radio's Famed 
CR -10 AMPLIFIERS* 
All- Triode Design 
For the first time in 2 years, increased 
supply has finally caught up with demand 
and we can now guarantee immediate de- 
livery on these highly popular amplifiers. 
Tubes: 1 - 6SC7, 2 - 6SN7, 1 - 6J5, 2 - 6B4G 

and 1 - 5U4G. 
Inputs: One Radio, One Phono for magnetic 

cartridges. Built -in preamp. 
Output Impedances: 4, 8, 16, 250, 500 ohms. 
Frequency Response: 20- 15,000 cps + 1 db. 
Harmonic Distortion: Less than 2.5% at 

10W. 2.5 %at11.8Wat mid -frequencies. 
Hum Level: Down 60 -70 db at 10W. 
Gain: Radio 75 db; Phono 97 db; Magnetic 

pickup at 50 cycles 117 db. 
Chassis: Punched and finished in bronze 

hammertonee Front panel silk screened. 
Chassis Size: 8" x 17" x 3 ". 
Kit complete with instructions. 
MODEL CR -10, standard model. Kit $54.00 
Lab wired, tested, ready to use $ 84.50 
MODEL CR -10 -P, uses Peerless trans- 
formers throughout. Kit $54.00 
Lab wired, tested, readytouse . e - $84.50 
MODEL CR -10 -Q using Peerless, trans- 
formers throughout, features famous Peer- 
less S -240 -Q output transformer for real 
presence effect. Frequency Response + ldb, 
20 - 20,000 cps. Less than 2% harmonic 
distortion at 10 W. Kit $64.00 
Lab wired, tested, ready to use - - - $94.50 
SOLD EXCLUSIVELYBY SUN RADIO, N.Y. 
Mail orders filled promptly and carefully. 
Write for complete literature on these am- 
plifiers and other high fidelity equipment. 
All Kits Less Wire & Solder. 

*Adapted from design published by CON- 
SUMERS' RESEARCH, INC., WASHING- 
TON, N. J. (SpecialBulletin #31). Present 
tube shortages have made it advisable for 
Sun Radio to substitute a type 6A3 output 
tube for the 6B4G in the original design. 
These 2 tubes are identical except that the 
6B4G has an octal base, and the 6A3 has a 
four -prong base. This change in no way 
impairs the amplifier's performance. 

& ELECTRONICS CO. INC. 
124 Duane St. New York 7, N. Y. BArclay 7 -1840 

TWO BLOCKS NORTH OF CHAMBERS STREET 
Established 1922 Open Daily 9 -6, Sat. 9 -4:30 
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International Short-Wave 
(Continued from page 100) 

announcements) to Australia -New Zea- 
land. (Pearce, England) 

Honduras -HROW, listed 6.575, Ra- 
dio Monserrat, noted 2100 -2305 close- 
down. (Serrano, Brazil) Appears to 
vary somewhat in frequency at times, 
noted as low as 6.660. (Stark, Texas; 
Ferguson, N. C.) 

Hong Kong -ZBW3, 9.525, sent QSL 
card via airmail; previously sent let- 
ter. (Pearce, England) 

Hungary- Budapest has replaced 
6.248 with 11.910 for summer. (Fried, 
Mich., others) 

Iceland -TFJ, 12.175, Reykjavik, 
noted 1120 -1145 sign -off Sundays only; 
all- Icelandic. (Saylor, Va.) 

India -AIR, 15.29, fair to good in 
news 1930 in West Indies beam; 11.85 
parallels, badly QRM'd usually. (Bel - 
lington, N. Y.) The 15.16 channel has 
powerful signal in West Virginia night- 
ly from 2030 sign -on; all- native. (Dal- 
ton) Noted with news 1330 on 15.29, 
17.84, and at 1030 on 15.16, 9.59. 
(Pearce, England) AIR appears to be 
sending "typographed" verifications 
now instead of former cards. (Pearce) 

Iran -EPB, 15.100, noted in Persian 
1415; clock chimes at 1430 for "11 
p.m.," then with call in English, an- 
nouncement of special programs for 
overseas listeners on 895 kc., 15.100, 
6.150 -news in French 1430, in English 
1500, in Russian 1515; closes 1530. 
(Pearce, England) Usually has good 
signal in Eastern USA 1500 on 15.100. 

Iraq -Radio Baghdad's new 16 -kw. 
transmitter on 7.092 is scheduled 2330- 
0100, 0430 -0600, 0830 -1500, mostly in 
Arabic. (Radio Australia) 

Ireland -Radio Sweden recently re- 
ported Athlone heard on approximate- 
ly 3.450, closing 1700. 

Israel -Kol- Israel now has news 
0600 on 6.830; 1415 on 6.830, 9.010. 
(Pearce, England) "Voice of Zion" 
(World Zionist Organization program 
in English) for summer is now on 9.010 
at 1600 -1700 sign -off although listed 
widely by overseas sources as at 1800. 
(Bellington, N. Y.) Announces Yid- 
dish for 1430; French for 1515; "non- 
stop" music for 1600 -1615, and English 
for 1615 -1700 closedown. (Pearce) By 
this time, the new 50 kw. transmitter 
should be on regular schedule- alloca- 
tions include 21.455, 17.880, 15.415, 
11.935, and in the 31 -m. has tested on 
9.500, 9.615, 9.640. 

Israel Army Broadcasting Services, 
A.P.O. 162, Israel, 4X4EA, is scheduled 
now 1130 -1500 on 6.725; appreciates 
reports. (ISWC, London) 

Italy -Rome says that since March 
18 has been using these channels at 
least once each 24 hours -21.56, 17.803, 
17.77, 15.425, 15.12, 11.905, 11.81, 9.71, 
9.67, 9.63, 9.575, 7.11, 6.010. (Guentzler, 
Ohio) Now has English for South Af- 
rica 1345 -1425 on 17.803, 15.420; noted 
on 11.91, 7.110 at 1308 with news in 
French. (Pearce, England) Fine level 
afternoons (EST) in West Virginia on 
the 15.420 outlet. (Dalton; Boord) Sent 

BARR 
JULY SPECIALS 

YALL MER CHANDISE 
FULLY GUARANTEED 

ULTRA -COMPACT 
MULTIMETERS 
31/2" x 2 " x 13 /a," 

AC & DC: 0 -15V; 0 -150V; 0 -750V. 
DC: 0 -150 MA. OHMS: 0- 100,000 OHMS. With Leads, Battery & Instructions. Brand new, 

boxed, 
only $8.65 postpaid 

304 -TH or 304 -TL in $13.95 
Original Boxes (Eimac) ea. (Ask for Quantity Price) 

Specify Which Type Wanted 

450 -TH JAN -Eimac @ $29.95 
Maguire Deluxe AM Mobile 75 Meter Xmtr.. 
New, Complete, Not Surplus, fac- $2`00 
tory price $69.00 -Only a few left L 7 

Top 
0Z4/024G 
IB3GT 
IU4 
IX2A 
287 
3Q4 
3S4 .- 
5T4 
5Ú4G 
5V4G 
5X4G 
6AC7 
6AG5 
6A H6 

Quality. 
$0.65 

.. 1.25 
.80 

1.59 
.35 
.90 
.97 

1.75 
.. .80 
.. 1.10 

.90 
.. 1.40 
.. 1.30 
.. 1.80 

Tested and Branded 
6AK5 ...51.60 
6ÁL5 95 
6AU5GT. 1..59 
6A U6 .95 
6BA6 .90 
6BQ6GT . 1.45 
6BY5G 1.65 
6BL7GT.. 1.59 
6J5GT .60 
6J6 1.40 
6SG7 
6SN7GT 1.00 
6T8 1.40 
6W4GT .80 

Tubes 
6Y6G ...$ .85 
12AT7 .. 1.35 
12AU7 .. 1.10 
12BA6 . .85 

I2SK7GT. 1.90 
25L6 .... .90 
50A5 .... 1.05 

50L6 .... .85 

ÌÑ2ÌB .. 3.ÓÓ 
1N23 ... 1.00 
IN23B .. 4.00 

.Many others, including xmtg -and special purpose types stocked . .. Write for prices. 

SELENIUM RECTIFIERS IN STOCK 
Full -Wave Bridge Types 

18/ 14 V. 36/28 V. 54/40 V. 
2 Amp $ 2.50 $ 2.75 $5.25 
4 Amp 4.00 5.50 Other Types 
8 Amp 6.00 7.50 Made to 

12 Amp 8.00 10.00 Order - 
24 Amp 12.00 20.00 Write. 
Selenium Rectifier Xmfr. 110 V. 60 Cy. /6, 12, 24, 30, 

36 V. @ 4 Amps. new, herm. sealed $3.95 
PHONE: REctor2 -2563 CABLE: BARRYLECT, N.Y. 

B A R R Y 
ELECTRONICS CORP. 

136 Liberty St. New York 6e N. Y. 
25% Deposit with Orders. Send Full Remittance to 

Save C.O.D. Charges. 
ALL MERCHANDISE FULLY GUARANTEED 

THE THE WORLD'S LEADING 

TWIN LEAD TELEVISION 

LIGHTNING 
ARRESTER 

Approved 

$ 2 

List Price 

completely waterproof 

SAFE GUARD 
Protects television sets against lightning 
and static charges. Simple to install every 
where and anywhere ... no stripping, cut- 
ting or spreading of wires. More than 
500,000 in use today! 

See your jobber or write to -e 

JFD MANUFACTURING CO., INC. 
6105 -G 16th Ave., Brooklyn 4, New York 

FIRST In Television Antennas and Accessories 
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new QSL card for reception on 7.110. 

(Pearce) 
Jamaica -Radio Jamaica, 3.360, good 

2130. (Hoffman, N. Y.) 
Japan -NHK, 6.005, Tokyo, noted 

from before 0515 to leaving the air 
around 0700. (Stark, Texas) NHK, 
3.475, heard 0800 -0845, parallel 4.940, 

7.285; listed JOSH. (Rosenauer, Calif.) 
Kenya Colony- Nairobi still noted 

on 4.855 with BBC news relay 1300. 

(Pearce, England) 
Liberia -When this was written, 

ELBC, Monrovia, was still using 6.025 

daily 1445 -1845, but had notified Bel - 
lington, N. Y., others, that soon would 
have two additional 1 kw. transmitters 
in operation -in the 25- and 19 -m. 

bands, respectively. 
Luxembourg -Radio Luxembourg, 

6.090, noted Saturdays 1700 -1730 with 
"Bringing Christ to the Nations" 
(English). (Pearce, England) 

Madagascar - Radio Tananarive, 
6.171, noted at fair strength around 
1130 in South Africa. (Hannaford) 
Heard on 9.515 at 2240. (Riggle, Ohio) 
And as late as 2315. (Kroll, N. Y.) 

Malaya -When signing off 11:30 with 
"God Save the King," BFEBS, Singa- 
pore, 15.300, announces frequencies of 

15.300, 11.880, 9.690, 6.175, and says 
"will be back tomorrow at 0915 GMT" 
(0415 EST). (Boice, Conn.) Noted with 
BBC news relay 1000. (Sutton, Ohio) 

Malta -At the time this was com- 
piled, the Forces Broadcasting Service, 
Middle East, had closed down on Malta 
and was being moved to Fayid, Suez 
Canal Zone, as "an economy measure." 
(ISWL, London) 

Martinique- Fort -de- France, 9.700, 

heard 1700 to after 2000. (Sutton, 
Ohio) 

Mexico -XECC, 15.205, relaying 
XEMC, Mexico City, noted at best 
strength in N. Z. around 2300; inter- 
feres there with reception of Radio 
Australia. (Cushen) Measured 15.2051 
at 0720. (Oskay, N. J.) 

Mozambique- Lourenco Marques 
noted recently on 9.855 at 1340 tune -in 
to after 1400; all- Portuguese. CR7BU, 
4.920, noted in English 1300, when 
CR7BV, 4.825, was also heard, but in 
Portuguese. (Pearce, England) 

New Caledonia- FK8AA, Radio Nou- 
mea, measured 6.0338, noted signing 
on 0200 in French. (Slattery, Ore.) 
Signs off around 0535. (Stark, Texas) 
Now verifies with a white card, listing 
6.035, 1 kw., using "Telephonique 
Paris" transmitter, doublet antenna 
oriented NW -SE. (Cushen, N. Z.) 

Nicaragua- Managua, 6.005, noted 
2345 with North American tunes; 
YNHB, 6.550, heard 2230 -2330 with 
Latin American dance music. (Rastor- 
fer, N. Y.) 

Norway -Fine QSL card just re- 
ceived for reception last year of Oslo 
University station, 7.240; said only just 
got QSL cards printed! (Pearce, Eng- 
land) 

Pakistan -Radio Pakistan noted on 
7.095 with news 1015. (Hannaford, Sou. 
Afr.) Heard parallel at that time on 
11.725, announcing as "General Over- 
seas Service of Radio Pakistan "; also I 
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TDQ TRANSMITTER -45 Watts. 115 to 156 MC Crys- 

tal Control. Phone. DICW, & CW. Complete with Tubes. 

110/220 Volt 00 cycle Power Supply. Excellent 
.00 
con- 

dition 
SCR -269F RADIO COMPASS -complete $250.00 

Dual 
Controls. NEW 

MP -2BBA MODULATOR & DYNAMOTOR POWER 

SUPPLY -for TA -12 Transmitter. Operates from 25 

to 2S \'DC. Complete with Tubes. NEW..$29.50 

DYNAMOTOR only for TA -12 $9.95 

BC -223 TRANSMITTER 
30 W a t t transmitter 
wit h Crystal or 51(1 

control on four prese- 
lected channels. C\V. 
DICW cover frequency 
range 2000 -5200 KC. 
by use of plug-in coils. 
Complete wit h tube, 
and choice of one Tun- 
ing Unit (listed below I. 
Less Mtg.- Prices: 

NEW : $32.50 
IsED: Gov't 

tioned i 

CABLE-Trans. to Power Supply $2.00 

31100-4500 KC.: TU-25-3500-5250 
U 

KC. .$3.50 EACI I 

SPARE TUBE KIT in metal box, f/BC- 223 $4.95 
OPERATING MANUAL for BC -223 $2.50 
PE-125 POWER SUPPLY f /IIC- 223 -12/24 Volt input: 

output 500 Volt 150 MA NEW: $ 1 4.95 
SPARE VIBRATOR & TUBE KIT f/1'E- 125..$5.95 
SIIOCK MOUNTING for PE -125 31.50 
FT -173 MOUNTING for BC -223 2.50 
IIC -223 TRANSMITTER- Incomplete, for parts. No 

front panel or meters. Price -As is 54.95 

2 FOR 1 SPECIAL 
A -220 MC. CONVERTER FROM THE 

SURPLUS R- 1 /ARR -1 RECEIVER 
Ideal compact unit for conversion to the 1)4 i,,': 
band. Uses four 054 Acorn tubes. Size: 3%" x sl. 
x 10 ". For complete conversion instructions, ,c 
Radio News. Jan.. 1949- AND - 

BC -230 TRANSMITTER 
w/ 0 -1.5 RF Ampmeter, less tubes. Q .9 5a 

BOTH un,l; 7 

AMPLIFIERS: 
BC -605 AMPLIFIER -Ideal for conversion to Inter- 
comm. set. Includes two 12,10 Tubes, input and out- 
put Transformers. Volume Control. Jacks. Switch, and 
Schematic. Prices: NEW: $5.95 USED: $3.95 
BC -709 AMPLIFIER -Portable, pocket size battery 
operated. Ideal for small planes, home, or portable 
use. Complete with 155 Tube. Jacks, etc. Less bat- 
teries. Prices: NEW: $3.95 USED: $2.95 
BC -347 AMPLIFIER -- Aircraft Type, contains 2 Midget 
UTC Ouncer Transformers, complete with OF$2 

be. NEW 

BLOWERS: 
115 Volt 60 cycle BLOWER 
(pictured), approx. 100 CFM 
Dis. 21, intake : 2" outlet. 
Quiet running. Motor size: 
224, "x31/4". NEW -not Gov't 
surplus. 
Order No. RN -520.. $Ì a 99 
DUAL BLOWER -Same as RN 520 above, ex- 

cept has blower assembly on each side of motor. 

Order No. RN -800 $12.95 

GUY CABLE 
Regular Aircraft Control C a I, `níz 7x7 -4n 
Strands galvanized weatherproof. lb. Test. Ideal 
for television or radio mast guying. ['rices: 

23/C per Ft. -1000 Ft. or mere:21cperFt. 
CONTROL CABLE. fiat ........51 /,c per Ft. 

WHIP ANTENNA EQUIPMENT 
MAST BASES- INSULATED: 

51P -48 Base (Illustrated at' 
right) Insulated type with 
heavy coil spring. Requires 

1"s" mounting hole. Weight: 
11 lbs. Price $4.95 
MP -132 Base (Illustrated at left) 1" heavy 

coil spring. 2" insulator. Overall length: 
111/2". Weight: 2?1 lbs. Price $3.95 
MP -22 Base -Spring action direction of 

bracket. 4" x G" mounting. Price $2.95 

MAST SECTIONS FOR ABOVE BASES: 

Tubular 
screw -in type 

copper 
M S- 53coated, can the 

painted, 
make any length, 

with DIS- 52- 51 -50 -49 for taper. Price. each. for any 

section 
(Ea.) 500 

screw-in sections: MS 49- 50- 51idand rigid 
Uses $fs2G 

mount w/ antenna connection 
7L La/ 

6 -VOLT POWER SUPPLY 

VIBRATOR TYPE -6 Volt DC input: output 230 Volt 
DC 50 MA. filtered w tube. Size: O34 "x 

"x " Price 

VIBRATOR TYPE -6 Volt DC input: output 230 Volt 
DC 50 MA. -not filtered -w /tube. Ideal for command 
Receiver operation as receiver is filtered internally. 
Size: 4t/, "x4[á' x32" $4.95 

3/4 RPM ANTENNA ROTATOR MOTOR 

High torque, reversible motor - 
operates directly from 110 Volt 
60 cycle by use of condenser. 
Light weight, quiet running, 
ruggedly built, positive stop. 
easily mounted. Normally oper- 
ates from 110 Volt 400 cycle. 
Complete -with in- 

eA oc structions. NEW.... Iry 
to \IED 900 Volt Con.].. 
5 I .00. 

DYNAMOTORS: 
INPUT: (ri 'l il 'r 1 STOCK No. PRICE 

5 V. DC 450 \'. eon StA. DM -9450 

@ 6 V. DC 275 V. 50 \IA. w /Blower $3.95 
12 V. DC 220 V. 70 DIA. DM -24 6.95 
12 V. DC 220 V. 100 DIA. DM -18 4.95 
12 or 24 V. DC 440 V. 200 MA. & 

220 V. 100 NIA. D -104 9.95 
12 V. DC 600 V. 300 MA. BD -86 7.95 

PERMANENT MAGNET FIELD DYNAMOTORS: 
12 or 24 V. DC 275 V. 110 MA. USA /0510 $3.95 
12 or 24 V. DC 500 V. 50 MA. USA /0515 2.95 

@ 6 V. DC 240 V. 50 MA. 

Tell Us Your Dynamotor. Inserter. & Motor Needs! 

GEAR TRAIN MOTOR 
Ball bearing, low inertia reversi- 
ble type motor, 588 RPM. Low 
speed gear 14 RPM. Extra large 
Gear 7/8 RPM. Operates 26 V. 
400 cycle or 12 V. 60 
cycle. Price -each - 95 
rite l y 

JULY SPECIALS: 
FL-8 Filter. I 

-le Audio Filter. Used.. 
'r -17 Dtierophom'. C:u hum w /Cord &Plug. Use.) 

II16 /U headset w /Cord and Plug. Used.... 
I..g & Seat Assembly for !land Generators.. 
CD-501 Cord for GN -45 Generator 
SIR -SC Control. Box t /IL\ -10 Rec. w. 

NEW: $12.50 rsr:u: 
C- S7 /AI1T -13 Control ̀ 1x f RT-1 Trans.:: 
CD -MS Cord f /Throat or Lip Mikes 

CD -307 Cords 65" w/1.1.-55 & .IE -20 

CD -004 Cord w/C -410 Trans. & PL -54 Plug 

CD -305 Cord f /LP -21 Loop 
PL-112 Plug f /L1' -21 Loop 
PL -118 Plug f /I -81 or I -82 Indicator 
PL -1222 Plug f /A1lN -7 lteteiver 
TS -1:I handset- Used -Tested 

USED: .00 
AERIAL WIRE: 115 -30 headset: NEW: SI.95 US 

Aerial Wire- l'bosphorou; Bronze #l6 Stranded. 200 Bead & Chest Set wiring for EE- 8..USED: 2.95 

lb. test. Weatherproof. 150 feet on Reel. RL -3 with M11 ophone & Headset. 
05 na$2.95 f /MARK I .95 

Clips S I .50 

Address Dept. RN Minimum Order $2.00 Prices F.O.B., Lima 25% Deposit on C.O.D. Orders 

S 1.50 
I .00 
1.50 
3.50 
2.00 
6.75 
4.95 

.59 
.99 
.89 

1 .50 
I .00 
I .00 
I .50 
6.95 

FAIR RADIO SALES 
132 SOUTH MAIN ST. 

LIMA, OHIO 

RADIO COURSES 

r -'-- 
RADIO OPERATING CODE _ RADIO SERVICING ELECTRONICS 

F.M. TELEVISION 
PREPARATION F 0 R CIVILIAN. 
MARITIME. ARMY AND NAVY LI- 
CENSE REQUIREMENTS. 

Write for Catalog T.S. 

5 

YMCA 
TRADE & TECH. 229 W. 66 St., N. Y. 23 

SCHOOL INaitlt2 -3117 

for MOTOROLA VF103 

see PF INDEX No.21 

FREE -GET IT NOW! 
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Iodide go 

VEEX 

THE WORLD'S 

MOST POWERFUL 

T V ANTENNAS 

L 

LaPOINTE- PLASCOMOLD CORP. 
WINDSOR LOCKS, CONN. 

Please send me new 1951 catalog of antennas and accessories. 

10 

VEE-D-X 

NAME...__...._...._ _.........._._._....._...__.___ 

STREET__ _......._.....__...___......._. 

CITY.......... ........_...................ZON E._...............STAT E....................._. 

108 

noted with slow -speed news 1210 -1230 
near 11.920. (Pearce, England) Lahore, 
4.810, relays 1015 news. (ISWC, Lon - 
don) Still has news 2100 on 15.335, 
badly QRM'd by USA. (Dalton, W. Va.) 

Panama -Radio Programas Conti- 
nental, 6.042, opens 0600. (Stark, Tex- 
as) HOB, 6.199, noted to 2300 sign -off. 
(Leary, Ind.) HOJA, 9.644, measured 
0640; signs on 0630 with march. (Os- 
l:ay, N. J.) 

Paraguay -ZPA5, 11.950, Radio En- 
carnacion, has been logged with fine 
level in Britain around 1845, slight 
QSB; call is "Radio Nacional de Para- 
guay." (ISWL Bulletin, London) ZPA3, 
11.850, Asuncion, Radio Teleco, noted 
2100. (GDX -aren, Sweden) 

Peru- OAX4J, Lima, Radio Colonial, 
noted to 2200 and later on 9.340 now 
(up to 10 kc.); OAX4Z, Lima, Radio 
Nacional de Peru, is heard back on its 
old 5.895 channel (from 6.077). (Stark, 
Texas) Both noted evenings (EST). 

Philippines -DZH7, 9.735, noted 0500- 
0600; news 0515. (Chatfield, N. Y.) Un- 
confirmed reports say the new outlet, 
DZH9, 11.85, is now on the air. 

Poland -When this was compiled, 
Radio Warsaw was scheduled with 
English to North America 1745, 1930, 
2300, 0015 on 11.815 (if not found 
there, try 11.740 where has been found 
at times although announcing 11.815 - 
KRB). ( Boice, Conn., others) 

Portuguese India- Emissora Goa, 
9.610, still reported heard in Sweden 
around 1125 -1200 sign -off. (GDX -aren) 

Roumania- Bucharest, 9.252, still 
has news 1400. (Pearce, England) 
Heard on 11.900 with news in Rou- 
manian 1230 (GDX -aren, Sweden) 

Saudi -Arabia -Djeddah, 11.95, noted 
in Arabic talk recently 1210. (Pearce, 
England) Noted in Arabic 2300 -2350A 
on both 11.85, 11.95. (Dary, Kans., 
others) 

South Africa- Johannesburg still 
noted with experimental transmission 
on 11.935 (announced 11.927), around 
1430 -1500. (Pearce, England) 

Southern Rhodesia -Salisbury, 3.320, 
noted signing on 1253 with church 
bells; call 1255; BBC news relay 1300, 
then weather, local news at 1315; clos- 
ing announcements 1500; and signing 
off 1504 with "God Save the King." 
(Pearce, England) Radio Sweden lists 
schedule as weekdays 0400 -0615, 1015- 
1500, Sundays 0330 -0615, 1300 -1500, on 
3.320, 7.280, and 9.490 (experimental). 

Spain -Radio Sweden reports Mur- 
cia heard on 7.940 to 1710 sign -off 
(Sundays, at least) ; call is "Aqui 
Transmite Radio Juventud de Murcia." 
Pearce, England, reports Radio SEU, 
Madrid, now near 7.140, noted 1640 
with recordings. A station noted in 
Spanish underneath Warsaw, 7.205, 
around 1730 -1800 announcing as 
"Transmite Radio ... Cadiz" ( ?) is 
believed to be Cadiz, says Pearce; uses 
recordings mostly, some with English 
lyrics. Pearce has received a letter- 
verge from Radio Mediterraneo, 7.037, 
Valencia; station officials apologized 
for it being one year old! Oskay, N. J., just received a nice QSL in 12 weeks 
from EDV10, Madrid; listed 1 kw. on 

AREYLOCK TUBES 
JULY -AUGUST SPECIALS 

RIMA 90 -Day Guarantee 
off on lots of 100 or more, assorted. For 

other type tubes and parts, see catalog. 

Type Each Type Each 
1L4 S .59 6SA7GT S .79 
1S5 .49 6SD7GT .79 
1T4 .59 6SK7GT .79 
1U4 .59 6SN7GT .89 

1X2A .99 6SQTGT .59 

3A4 49 6U4GT .89 

3Q4 .69 6V6GT .79 

3S4 .69 61V4GT .69 

3V4 .69 
6X4GT .59 
6X501 .79 

6AC5 .99 12AV6 .59 
6AK5 1.09 12AÚ 7 .99 
6AL5 .69 12AV7 1.49 
6AQ5 .69 12AX7 .99 
6Aß5 .69 12BA6 .79 
6AS5 .79 12SA7GT .79 
6ÁU6 .69 12SK7GT .79 
6AV6 .59 12S8GT 1.09 
6BA6 .69 19BG6G 1.49 
6BA7 .69 25L6GT .79 
6BG6G 1.29 25Z5 .59 
6BQ6QT .99 35Z5GT .59 
6C116 .79 50B5 .79 
6CD6G 1.79 5005 .79 
6TGT .49 50L6CT .79 
6S4 .69 1177.3 .59 

FREE Send for complete up -to -date 
Greylock Catalog today. 

Dept. N -7 

...with new GREENLEE 
Radio Chassis Punches 

Now, in 134 minutes or less 
make perfect "Key" or 
"D" holes for sockets 
and other equipment. 
Simply insert GREENLEE 
Punch and turn with an 
ordinary wrench . . . get 
a "clean" opening in a 
hurry! Write today for 
details on these as well as 
GREENLEE Radio Chassis 
Punches for round and 
square openings. Greenlee 
Tool Co., 1887 Columbia 
Ave., Rockford, Illinois 

No. 732 "Key" Punch 

No. 733 "D" Punch 

® 
ORE NLEE ., 

GREYLOCK ELECTRONICS SUPPLY CO. 
115 Liberty Street - New York 6, N. Y. . 
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7.170, but ' at present is measured 
7.139V. 

Sweden- Summer schedules through 
August for Radio Sweden are 1900- 

2030, 10.780, 15.155; 0015 -0215 (Home 

Service) and 0215 -0235, 6.065, 15.155; 

0235 -1015, 11.705, 15.155; 1015 -1330, 

10.780, 155.155; 1330 -1400, 15.155; 1330- 

1400, 15.155 (separate program) ; 1400- 

1700 (Home Service), 10.780, 15.155. 

"Swedish, DX -ers Calling" is scheduled 
Saturda As 0215 -0230, 6.065, 15.155; 

1515- 153b0, 10.780, 15.155, and 2015 -2030, 

10.780, 15.155. Other English programs 
include 1900 (news), 2000 (news), 0230 

(program preview), 0715 -0730 ( "Swe- 
den Today "), 1015 -1030 (Sunday only; 

youth program), 1345 -1400 (press re- 
view). 

Switzerland -- United Nations Radio, 

announced 6.672, Geneva, has English 
news bulletin 1330; French 1345. 

(Pearce,' England) 
Syria- Damascus, 12.000, noted with 

news 1530; announces news also for 
0600. (Pearce, England) 

Tahiti -Radio Tahiti, 6.135, Papeete, 
now has good signal in N. Z. from 
around 2300 to 0045 sign -off. (Cushen) 
USA DX -ers say has English irregu- 
larly at 2300 or 2330. 

Taiwan- Taipeh, approximately 6.40, 

noted 0600 -0700. (Balbi, Calif.) 
Tangier -The Panamerican Broad- 

casting System is now broadcasting on 

7.400 -English 0800, 0845, 1500, 1545; 

French 0830, 0930, 1530, 1630; Spanish 
0815, 0915, 1515, 1615, with over -all 
schedule of 0800 -1000, 1500 -1700. (WRH 
Bulletin) This one recently advised 
Oskay, N. J., it is altering antennas 
and soon will install more powerful 
transmitters. Will then expand sched- 
ule still further. QRA is Panameri- 
can Broadcasting System, The Interna- 
tional Banking Corporation of Tangier, 
Boulevard Pasteur, 39, Tangier, Inter- 
national Zone, Morocco, Africa. Pearce, 
England, reports Radio International, 
6.110 from 1700 with recordings; an- 
nouncements mostly in Spanish, occa- 
sionally in French. 

Thailand- Bangkok noted on 15.912 

at 0935 in native and as late as 1020 

when QRN becomes quite heavy in 
South Africa. (Hannaford) The 6.24 

channel no longer signs off 0630 at end 
of English session but continues in na- 
tive. (Balbi, Calif.) 

Trinidad- VP4RD, 9.625, Port -of- 
Spain, opens 0515 now. (Stark, Texas) 

Turkey- Direct from ISW Monitor 
Tonuk, Ankara, come these summer 
(regular) schedules for Radio Ankara 
-TAV, 17.820, 100 kw., to Far East, 
0415 -0520, special program for Turkish 
Forces in Korea; 0520 -0615, program in 
English. TAQ, 15.195, 20 kw., 0415 -0500 
in parallel with TAV; 0500 -0600 relay 
from Home Service (Sat. to 0700) ; 

1000 -1030 in Urdu (parallel with TAT) ; 

1030 -1045 news in Persian (parallel 
with TAT). TAT, 9.515, 100 kw., to 
Middle East, 1000 -1030 in Urdu (paral- 
lel with TAQ) ; 1030 -1100 in Persian; 
1730 -1800, to South America, in Span- 
ish. TAP, 9.465, 20 kw., 1100 -1115 news 
in Turkish (from Home Service) ; 1115- 
1145 in Arabic; 1145 -1200 news in Bul- 
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Just a Few Left! While They Last! t} BC -620 FM TRANSCEIVER AND 
PE 120 VIBROPACK 

20 to 20.9 Megacycles. Xtal Controlled. Part of SCR - 

509. Includes PE -120 Vibrator Power Supply Battery 

Case, Shock Mounting. For 6V or 12V $29.50 
operation. Used, but in excellent condition .. 

274 -N & ARC -5 EQUIPMENT 

RECEIVERS 
TESTED BEFORE SHIP - 
PING. Guaranteed working! 
36 MC. Used Originally 
530, NOW 56.95 
6 -9 -1 MC.Used $ 8.95 
TRANSMITTERS 
T -22 ARC -5, 7 -9 Megs. 

Used xlnt.... $ 14.95 
T-23/ARC-5 100-156 Megs. 4 channel Xtal, used. 

Complete with tubes. Internally Perfect $ 39.50 
MD7 -ARC5 Modulator Plate and Screen for T23ARC5, with 

$15.00 $8.95 
$5.95 

$16.95 
$19.95 

Dynamotor 
T -21 ARC -53-7 MC. New. Orig. $40. Now 

4 -5.3 MC. Used. Orig. $30.00. Now 

2.1 -3 MC. LN. Orig. $40. Now 

T -19 ARC -5. 3 to 4 Megs 

U $95 R -23 ARC -5, 190 to 550 KC, Loop or Straight U9 
wire antenna input $40.00 
R28 -ARC -5 VHF Rcvr. XLnt Coed $ 

ATTN: AIRLINE OPERATORS 
Available for Immediate Delivery from Stock: 
SCR -718C or AM 0 -16 or 0 -17 ART -13 

AN /APN -9 CU- 25/ART -13 

ARC -1 MT- 164/ART -13 

T47 or T -47A /ART -13 MT -283 or MT- 284/ART -13 

ARC -5 VHF DY17 /ART -13 

BC -348QR or L 

WESTERN ELECTRIC SOUND POWER HEAD & CHEST SET 

Type M, Stock No. D- 173013 
or 

each 17.50 pr. 

BOX. Operates on I10V AC, 60 uy.RU 
IN G MOT $18.95 

US MARINE CORPS HANDSET, Type MTS -1. Late model 

French Phone Set curved to fit head contour. Push -to -talk 

switch in handle. Has 20' 4- conductor hvy. duty rubber cord. 

Equipped with mike and earphone rubber covers for com- 

fort, shock insulation. $8.95 
Used, Ant. cond 

K -7 GUN MOUNT. Xlnt rotating device for antennas at all 

types. Used 

PORTABLE F.M. 
XMITTERS & RCVRS! 

These operate on 6V DC, 34 MC varied either di- 

rection depending xtals, xmtr and Recvr has 

aluminum case with antenna relay. Xmtr uses 

1073.125 KC extra! in osc. stage followed by 4 

doubles and 1 fin. amp. all using HY 65 tubes. 

Mike amp. and Fre. Mod. use 1C7G tubes. 

Xmtr stages have metering jacks. Rcvr is super - 

het. Xtal cont. local osc at 8060 KC. Power Supply 

on 
ma 6V $vibrator power supply 

output er 
2All 

French Phone Hand e Set, 8 " speakecontrol nd and 

Used, complete set priced at only $45.00 

GO -9 XMITTERS 
Complete With Spare Parts Kit 

Frequency range 3 -18MC and 300 -600 KC. 

Band switching 100 W. output. Brand new in * 
original mfg. crates. Comes with tubes and i 
spare parts kit -In three units: high and 

low frequency xmitter and rectifier. Dimen- 

sions: 14" deep X 27" long X 29%e" high. Net 

wt. 137 lbs. Shpg. wt. approx. 250 lbs. Fin- 2 

ished in black crackle, shock mounted. Has * 
7 meters fur indicating plate and grid cur - * 
rent, also antenna current. Operates 110V, t 
800 cycles. Single phase and 24V DC. Con- 

'" tains 2 -803 tubes, 1 -807, 1 -801, 2 -837, 
1 -5Z3, 2 -1616. Comes with $12.50 
maintenance manual and test data 

4f EXPORT QUANTITIES AVAILABLE. F 

SURPLUS 
342, 

CONVERSION MANUAL No. 1- SCR -274, TBY, BC-221, 50 * 
ßi3 LUS1C, NV etc 

BC- 57 , 1000NVERSION m tern BC 454,A etc 
AL No. 2-TA-12B, GO- 9 /TBW, $2.50* 

APN -4 ACCESSORIES. Consists of complete set of cables 

with plugs, antenna switch, FT446 and FT447, $ Brand 

new 
ILTER CONDENSER, AEROVOX Type 15108C. 5X5 mfd., 

00 V dc. 3 terminals. Sizes 31/4" X 2" X 3s /e ". Complete with 

brackets. Quantities available 69c ea. 

1PORTABLE LITEWEIGHT HAND 
A beauty! Cups easily into the hand. Made by MAGNA- 

VOX. Type RS -38. Single Button Carbon with standard 

PL -68 plug and cord. Like new $2.95 

WANTED! 
AND TRANSCEIVERS 

RADIO 
uch as ARC-11, 

TRANSMIT- 

TER 
ART-13, 

RTA -1B, ARC -3, BC -312, BC -348, BC -611 Cr parts. 

EXPORT INQUIRIES INVITED! 
We carry an unusually large stock of Airline Equip- 

ment, Test Equipment, Radar Sets, etc. Write for 

our low prices and complete information. We furnish 

immediate answers to all inquiries! Write today. 

Now Available! Fully Equipped 
CONVERSION & REPAIR 

SHOP FACILITIES 
We are equipped to convert and repair all types of 

electronics equipment. No job too small or too large. 

All work unconditionally guaranteed. Xlnt. references. 

Prompt replies to all estimate requests. 

IMPORTANT 
NO ORDER LESS THAN $5.00. Send 30 
deposit on cost of item or full amount to save 

C.O.D. charges. Do not send shipping costs. 
It will be C.O.D. only. Shipments sent via 
Railway Express unless other instructions 
given. Merchandise subject to prior sale. 
Prices subject to change at any time. 
All Foreign orders add $1 minimum service 
charge. 

BC -61 1 HANDIE- TALKIE. Part of SCR -536. Frequency 3.5 -6 

MC. Attention Construction men, builders, surveyors. Perfect for short dis- 

tance communication. Weighs only 51/2 lbs., hand -held like a hand set. Pre -set 

to your frequency. Push- button controlled. Transmitter and receiver in same 

case 153/4" x 3%" x SW sturdy aluminum case. Comes complete with tubes, 

crystals, one set batteries. Extra batteries available. Models B, C, D, E, F, 

available. We supply ac- 

cordance with Te Manual, PRICE ON 
newly 

EQU 

batteries, tested in 
EST 

VACUUM CONDENSER g7,5D 
12 mmfd. 20 KU 

VARIAC, GR. 0 -130 Volts, AC 60 cycles, 18 amps. 2 KVA. Used, excellent 

condition 
$39.50 

ARC -4 VHF TRANSCEIVER. 140 to 144 Megs. Complete with tubes, dyna- 

motor and crystals 3500 
- 

FILTER CHOKE. .02 HY, 2Y, amps. New $1.95 

PLATE TRANSFORMER. 2400 V CT at 350 MA. 2`54 V. 10 amps for 86695 

10 V. 8 amp. filament. Primary 110 V. 60 cycle $11. 

ART -13 AUTOTUNE MOTOR. Brand new $14.95 

FILAMENT TRANSFORMER 6.3 V. at 5 amps. New 51.95 

BENDIX TYPE 3611 INTERPHONE AMPLIFIER. Uses 6517 pream- 

plifier, 6V6 Pwr. Amplifier. Has provisions for Carbon or Magnetic 

Mike. Power supplied by self- contained 24V Dynamotor. $14.95 ea. 
Brand new. Finished in grey wrinkle 

NEW STANDARD BRAND CHOKES 
SWINGING CHOKES 

HY BRAND MILS OHMS PRICE VOLTAGE CASE WT. 

8 -40 Stancor 175 100 2.75 3KV Closed 3.5 

8 -30 Stancor 200 80 3.25 3KV Closed 4.5 

5 -25 UTC 200 100 4.95 2KV Closed 5 

5 -25 UTC 300 90 9.95 5KV Closed 18 

8 -25 Stancor 300 80 5.95 5KV Open 81/2 

5 -25 Stancor 300 80 4.95 3KV Open 4 

5 -25 UTC 500 60 12.95 7KV Closed 28 

8 -40 UTC 1 amp 50 39.95 10KV Closed 58 

SMOOTHING CHOKES 

HY 
GTCND 

MILS 
500 

OHMS PRICE VOLTAGE 
W 

CASE WT. 
Closed 4 

7 Stancor 150 200 1.25 2KV Open 2 

10 UTC 500 60 12.95 7KV - Closed 28 

12 Stancor 300 80 5.95 5KV Closed 9 

12 Thordarson 375 105 3.95 5KV Closed 8 

12 Thordarson 400 400 6.95 2KV Closed 15 

15 Stancor 200 120 2.95 3KV Open 4.5 lbs. 

20 Stancor 300 80 4.95 3KV Ciosed 9 lbs. 

SAVE $ ON POWER SUPPLIES 
Buy These Chokes with Hum Bucking Tap 

HY 
20 Series UTC 

ND 
lA 

OHMS 
39.0E 

VOLTAGE 
Closed 80 

5 Parallel UTC 2A 12.5 

16 Series UTC 175 96 5.95 2.5K Closed 15 

4 Parallel UTC 350 24 

26 Series UTC 200 112 6.95 3.5K Closed 15 

6.25 Parallel UTC 400 28 

VACUUM CONDENSERS. 50 MMFD 5 amps, 5 KV $1.25 
$ $ $ $ $ $ $ $ $ $ $ $ $ $ $ 

EQUIPMENT! SAVE ON ASB -7 EQU 
ASB -7 RECEIVER. Contains 446 Lighthouse tube amplifier, $ 

955 local oscillator, 955 mixer, 5 stages of I.F. amp, using 

5 - 
$ and 1-015 tube. sUsed good shape. Complete with tubes. # $ 
$ ASB -7 TRANSMITTER. Contains 2 -15E Osc. Tubes, R $ 

Rectifier Tube. Also has blower, relay and post trans- $6.95 
former. Complete with coax tuning lines $ 

ASB -7 POWER SUPPLY. Supplies 21 V, 5V, 61/2V, 750V, 2000V, 

from 800 cycle source. Contains 2x2 rectifier, 5T4 Rectifier 

$ Tube, Filter. Condensers and 1 -6AC7 Tube. Complete $ 
with tubes. Xlnt shape 

-0ói95 

$ $ $ $ $ $ $ $ $ $ $ $ $ $ $ 

1> RADIO & ELECTRONICS 
DEPT,R- 23.2033.37 W. VENICE BLVD. 

LOS ANGELES 6. CALIFORNIA ' SUPPLY 

HIGH SPEED WITHOUT 

NERVOUS TENSION 
REVEALING BOOK 
shows how rack" 
operators develop high 

peed and proficiency. 
Learn code for Ama- 
teur or Commerc rat í Radiotelegraph Li- .7e 6 ten . or improve your ` - 

sending and receiving 
I with the Candler System which develops ra- FREE dio -telex aph 

expeRtsSYSTEMcode 
champions. 

Box 928, Dept. 2 -H, Denver, Colo. BOOK 

am= - . mom .._.- - - .__ 

+-1 EAGLE TIME RELAY 
"Ti c,ofiex" s 110V. 
60 ys with SPDT micro 
sw. Set for 20 min., may 
be altered for 2-55 min. 
interval. Bakelite cover 
30/4x40/45 3/ " 

POLE 
. 95 

BLE 
THROW RELAY. Allied 
control .ft BN- 180 -39. Op- 

ation N 25 mils dc. 
3000 ohm coil operates on 
75V. cts rated 10 amps 
5x2t,4x $3.95 
13/4 i STORAGE 

x mn tt , 32201a". 
Shipped dry ...$2.95 
RADIO DEVELOPMENT 

& SALES CO. 
323 Atlantic Ave., 

Bklyn 2, N. Y. 
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Enjoy clear, static -free reception of your fa- 

vorite music and sport events -- convert to FM 

for less than $10.00 with this exclusive Con- 

cord FM tuner converts any 
for4FM. 

Covers 
ph ono ire 8 

Covers the entire 88 -108 FM band. Tuning and 

on -off controls on front panel with terminals 
na on 

for connection of 300 ohm 
m 

twin lead 
a Uses T on 

back. Extremely 
in a fremodyne circuit, plus a 6116 rectif 

I 

with t bes.For110_120voltsAC 
-DC 

Complete 

99 -9502R -Shpg. Wt. 2 lbs.... Net. 7.95 

BARGAIN 
CONICALS 

High quality conical TV antennas designed for superior performance. 
Full -hard elements 

and all- aluminum construc- tion provide maximum strength and eliminate excessive weight and 
rust problems. Broad band reception on all 
TV channels plus Flt! are yours with these Concord conicals. High signal -to -noise ratio, excellent front-to-back ratio, matches 72,150, or 300 ohm input impedance Ridged U -bolt mast clamp bracket set at proper balance point prevents antenna from slipping or twisting on 

mast. Fits masts up 1 -1/2" G.D. Supplied less mast. 
Single Bay. (Not Illustrated), 28- 24265R --lyt 6 lbs..... 4 A C Double Bay. (Illustrated). T J 28- 24266R -.Shpg Wt. 12 lbs....., 
300 OHM FLAT $ 

95 

Per 1000 ft. TWIN LEAD. 
19 -17141 $25'00 Per 100 ft. $2.75. R Per ft.. .... 34 

EMERGENCY 
UNIT 

Smooth, quick -action emergency tire pump and 

fire extinguisher. Compact... easily mounted 

in limited space. Highly effective against oil, 

gas or electrically caused combustion. 2 7 J C 
99 -6549R ...Net 

NEW 1951 
SUMMER 

BUYER'S GUIDE 
CONCORD RADIO 
CONCORD RADIO CORP. Dept. RG -51 
901 West Jackson Blvd , Chicago 7, Illinois 

Enclosed $ (Include shipping charge) 
Rush me the following equipment. 
99- 9502R --FM Tuner 
28- 24265R-- Single Bay Conical 
28- 24266R -- Double Bay Conical 
19- 17141R- -300 Ohm Twin Lead 
99- 6549R -- Emergency Unit 
Send FREE Summer Buyer's Guide 

Name 

Address 

City Zone State 

FILL IN AND MAIL TODAY 
110 

garian; 1200 -1215 news in Roumanian; 
1215 -1230 news analysis in Turkish 
(from Home Service) ; 1230 -1300 in 
Greek; 1300 -1315 news in Serbo- Croat; 
1315 -1330 news in Polish; 1330 -1345 
news in Hungarian; 1345 -1600 in paral- 
lel with TAS. TAS, 7.285, 100 kw., to 
Western Europe, 1315 -1345 in German; 
1345 -1415 in Italian (parallel with 
TAP) ; 1415 -1445 in French (parallel 
with TAP) ; 1445 -1500 news in Turkish 
(from Home Service) ; 1500 -1545 in 
English (parallel with TAP) ; 1545 -1600 
Home News in Turkish (parallel with 
TAP) . 

USI- "Voice of Indonesia," Djakarta, 
noted in English for Europe 1400 -1500 
on 11.770, 15.15; news 1400 -1415 and 
headline (home news) again just before 
closedown. (Pearce, England) YDQ, 
9.550, Makassar, noted 0600 to after 
0800, fair level in N.C. (Ferguson) 

USSR -Soviet outlets of 6.07, 7.40, 
5.265, announced Khabarovsk, noted 
0530 -0615 with all- Chinese programs. 
(Balbi, Calif.) Radio Moscow noted in 
news 1718 on 11.63. (Bellington, N.Y.) 
Sverdlovsk, 9.500, heard 1740 -1800 with 
QRM from Brazilian on 9.505. (GDX- 
aren, Sweden) 

Radio Moscow lists summer schedule 
for North America in English as 0800- 
0830, 17.83, 15.44, 15.20, 15.12, 11.96, 
11.91, 11.63, 9.83; 1820 -1930, 15.23, 15.18, 
15.11, 11.91, 11.82, 11.81, 9.83, 9.67, 9.55; 
1930 -2030, 15.23, 15.18, 15.11, 11.82, 9.67; 
2030 -2300 same as at 1820 -1930; 2300- 
0100 (especially for West Coast), 17.81, 
15.23, 15.18, 15.11, 11.82. (Guentzler, 
Ohio) Has "Mail Bag" program Sat., 
Sun. at 2100. (Harris, Mass.) At least 
some days reads POW (Korean War) 
messages around 2230. (Balbi, Calif.) 
The North American transmissions are 
relayed irregularly, but widely, by such 
satellite outlets as Warsaw, Prague, 
Budapest. 

Vatican -HVJ noted on 11.74 re- 
cently 1300 with QRM from Warsaw. 
(Maurice, N.Y.) 

Venezuela -YVKD, Caracas, Radio 
Cultura, noted moved to approximately 
5.082; heard 1930. (Stark, Texas) 
YVMM, Radio Coro, 4.910, now sends 
QSL card with "correct" call letters 
(previously YV1RY). (Pearce, Eng- 
land) 

* 

Last Minute Tips 
Cushen, N.Z., flashes that Radio Pe- 

king now has English 1700 -1730, 0430- 
0500, 0830 -0900 on 655 kc., 700 kc., 725 
kc., and short -wave channels of 6.100, 
10.260, 11.690 (actually 11.685), 15.- 
060V; the 1700 -1730 period is new. A 
check here revealed Peking opening 
1700 in English (by woman) on 15.060V 
(not found on 11.685 or 10.260), weak 
level, with QRM from a powerful car- 
rier on high side (just below BBC's 
15.070 channel) ; into Chinese around 
1733 and still going after 1800; only 
partially readable but should improve. 

Rome announces summer channels to 
North America evenings (EST) as 17.- 
800, 15.430, 15.120, 11.900, 11.810. (Fer- 
guson, N.C.) Should have news at least 
1900, 2145. 

Radio Tamoio, ZYC8, 9.61, and ZYC9, 

PHOTOCON SALES 
1060 -2 N. Allen Ave. Sycamore 4 -7156 Pasadena 7, Calif. Ryan 1 -8271 

WRITE FOR OUR LATEST 

SURPLUS SALES CATALOGUE 

WE WILL BUY YOUR NEW OR CLEAN USED ELECTRONIC SURPLUS: ARC -1, ARC -3, BC -224, BC -348, BC -312, BC -342, ATC, ART -13, APS -13, BC -221, LM's, TS -12, TS -23, TS -34, TS -35, IE -19A, I -222, SCR -522, TS -100, or any BC, I, IE, TS, APR. 

APRO, APRSA, APRI, TS -34, APN9, 804CS2, APA -38, BC -348, ART -13, TS12. 
WRITE FOR PRICES 

APN -1 Altimeter Indicator 0 -1MA. 5MA. shunt, 250° dial NEW $ 2.95 Sound Powered Head and Chest Sets - U.S. Instrument Co. 
GOOD -Each $4.95 Pair 8.50 FAIR -Each $2.95 Pair 5.00 BC -464 Target Receiver -5 channel control, sensitive relays, battery case, antenna 68 -73MC. NEW 14.95 LM Frequency Meter with cal. book, crystal, and tubes EXCELLENT 99.50 Varian- General Radio Type 50A 0 -135V. 

@ 50 amps. .. EXCELLENT 95.00 9 CW3 Receivers in 113A Bay. 
EXCELLENT 600.00 

DuMont 274 5" Oscillograph....NEW 135.00 Hallicrafters S -36, 27.8- 143MC., A.M. &F.M EXCELLENT 200.00 RU19 Receiver complete NEW 29.50 SCR -578 Gibson Girl, Complete . NEW 12.50 SCR -625 Mine Detector. 
AN /APN4B Complete 

ED $3 
EXCELLENT 150.00 AN /APN4A Complete EXCELLENT 125.00 2" Aircraft Meter 1 -0 -1 milliameter scale calibrated 50 -0 -50 NEW 1.95 PE -218 Inverter 400 cycle NEW 29.50 PE -206 Inverter 800 cycle NEW 14.50 PU7 Inverter 400 cycle GOOD 19.95 Weston Model 545 Tach. Meter, 0 -2000 R.P.M NEW 17.50 One of the largest and most complete elec- tronic surplus stocks in the country. We have thousands of tubes, capacitors, plugs, accessories, transmitters -receivers, test equipment, etc. Send us your requirements. 

TERMS: Prices f.o.b. Pasadena, California. 25% on all C.O.D. orders. Californians add 3% Sales Tax. Prices subject to change without notice. 

null 1% 

THIS RCP KIT! : 
IT'S EASY! IT'S FUN! : 
IT SAVES YOU MONEY! 

MODEL 345K : 
SUPER VACUUM : 

TUBE VOLTMETER 

Complete$ 9 
Kit 

5 
Only... 

Nothing Else to Buy! ID 

MORE THAN 150,000 RCP INSTRUMENTS IN 
USE TODAY ... PROVE THEIR SUPERIORITY 
Now you can gel in KIT form the best professional 
test equipment made by Radio City Products Co. 
You get kits that are complete with all necessary 
parts and easy -to- follow assembly instructions. 
There is nothing else to buy! Yes, an RCP kit pro- 
vides an enjoyable few hours in construction and 
instruction plus a finished test instrument at a 

s tremendous saving!' 
Features long scale 43á" meter in burn out 

proof meter circuit - electronic balanced bridge 
type push pull circuit -negligible current drawn 
due to high input impedance of 25 megohms -Iso- lation Probe- center of ohm scale 10 ohms -5 
ohmmeter ranges reading from 2 ohms to 1 billion 
ohms (1000 megohms). 20 voltage ranges 0 -1000 
volts including AC and DC- Complete D.B. meter. 

Discriminator alignment scale with zero center 
permitting operation in both directions. Operates 
on 105 -130 volts, 50 -60 cycles -Extra heavy panel, 
case and chassis. Size 10" x 6" x 5 ". Weight SR lbs. Shipping weight 11 lbs. 

BUY FROM YOUR JOBBER INSIST ON RCP 
INSTRUMENTS WRITE FOR CATALOG RN -7 

RADIO CITY PRODUCTS CO.,INC. 

152 West 251h Street, New York 1, N. Y. 
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15.37, Radio Tupi, Brazil, do not QSL 

although Radio Tamoio does have some 

printed QSL's; an effort is being made 

to get the station to start sending 
QSL's out; also to get the International 
Program of ZYN7, Ceara Radio Clube, 

back on the air, flashes Serrano, ISW 
Monitor in Rio de Janeiro. 

USSR noted with news 1130 on 15.- 

360. (Hanniford, Sou. Afr.) Heard 
signing on with English 0130 on 15.34 

or 15.36 parallel 15.10. (Bellington, 
N.Y.) 

When} this was written, Radio An- 

kara, Turkey, was conducting these 
experimental broadcasts - 0630 -0715, 

TAV, 17.820, to Australia, New Zea- 
land; 1730 -1800, TAT, 9.515, to Latin 
America; and 1815 -1900, TAT, 9.515, to 

North America; widely reported for 
last two. Wants reports. 

Paris noted on (measured) 15.400 

recently to 1030 sign-off ; good signal 
in N.C. (Ferguson) 

Station noted recently on 9.770 at 
0730 with (English) request program 
is believed to be Lourenco Marques, 
Mozambique. (Stark, Texas) 

Pearce, England, flashes that he has 
recently noted Damascus, Syria, on ap- 
proximately 11.922 around 1430 in Ara- 
bic; announces "Syrian Broadcasting 
Station, Damascus," at 1530, followed 
by news; announces as on 25.41 -m. 

(which would be roughly 11.805 - 
KRB) and 50 -m. (6.000) ; may be test; 
recent regularly -scheduled channels 
have een 6.000, 12.000. 

Barbados Radiodiffusion Service, 
Ltd., Trafalgar St., Bridgetown, M.5, 

Barbados, recently sent letter- verifica- 
tion for reception of ZNX32, 7.547, op- 

erated by Cable & Wireless, Ltd.; power 
5 kw.; broadcasts only international 
cricket, tennis, and turf club race meet- 
ings; race meetings are approximately 
1130 -1630 on a Saturday and a Thurs- 
day at beginning of March and August, 
and in mid -November each year, the 
verie stated. (Pearce, England) Watch 
for this one early in August -on a Sat - 
urday, and /or Thursday. 

GD -aren, Sweden, reports CSB51, 
12.865, Parede, Radio Clube Portugues, 
is still on the air, noted around 0810 

with "non- stop" musical program; 
QSB. 

A Spanish- speaking station noted re- 
cently testing on 11.78 around 0055- 

0200 and announcing as "La Voz de 
America Central," Managua, Nicara- 
gua; may be YNOW? (Bellington, 
N.Y.) 

ISWC, London reports "Radio Grece 
Libre, La Voix du Peuple Greque," a 
Communist -partisan transmitter, on 
approximately 9.455, heard with °news 
in Ffiench 1300. 

Madrid has four 100 kw. transmitters 
almost completed; should test mid - 
summer. (OTC2 DX session, via Stark, 
Texas) - 

N.Z. DX Times says the projected 
100 kw. transmitter now under con- 
struction at the Vatican has been as- 
signd calls and frequencies of HVJ2, 
15.1 0; HVJ3, 11.740; HVJ4, 9.660, 
9.645; HVJ5, 5.970. 

AIR schedules just in airmail from 

has a message for the 
Civilian Defense Purchaser! 

Jul, 1951 

It has been proven that the Two -Meter (144 to 150MC) 

Communications Equipment is the most dependable and 
reliable equipment for Civilian Defense use. Through 
simulated bomb attacks, floods, fires and other disasters 
which disrupt normal communications, it has been found that emer- 

gency communications go forward with remarkable ease in your 

town or city, and from town -to -town and city -to -city, through the 

use of this equipment. 
We, here at HARVEY, have all the equipment and parts that you may need, whether 

for installation or construction, of an emergency communications station for opera- 

tion on any of the designated bands... fixed station, mobile or portable. We also have 

complete packaged units for installation in autos, homes, public buildings, bomb 

shelters, etc. We can custom build equipment to fit your individual requirements. 

We carry stocks of the nation's foremost brands ... transmitters, tubes, receivers, 

speakers, transformers, AC power supplies for fixed stations, mobile power supplies 

for 6v or 12v operations, gas engine operated generators for 6v DC or 110v AC, 

antennas, meters, noise -cancellation and standard microphones (carbon, dynamic 

and crystal), etc. 

Crystal Controlled Transmitter 

Designed for stable, trouble -free 
operation in the 144 -150 mc 

bands. Couples to any co -ax fed 
2 Meter antenna. Uses any power 
supply providing 300v. at 200 ma. 
Screw-driver adjusted tuning con- 
trols. 7 tubes. Components and 
tubes are standard for replace- 
ment ease. Co -ax connectors. 
51/2 x 9'/z x 51/2 in., with uni- 
versal mounting flanges. Prices 
are less power supply. 
Transmitter $74.95 

Wired and tested 

Transmitter $49.95 
In kit form 

Also Ideal For CAP I 

Superhet Receiver 

An excellent 10 tube receiver, 
sensitive, stable, selective. Highly 
efficient with precision vernier 
tuning over 144 -150 mc. Excep- 
tional signal -to -noise ratio. Mini- 
mized power requirements with 
total battery drain only 22 watts. 
Matching cabinet, same size as 

xntitter, with universal mounting 
flanges. Jones plug and co -ax 
connectors. Prices are less power 
supply and speaker. 
Receiver $94.95 

Wired and tested 

Receiver $59.95 
In kit form, uses Oscillator of Receiver 

For external local oscillator. Mount- 
ing kit less oscillator, add to above 

$5.00 

Gonset Converters 
3 -30 Gonset Converter, 10 -II Gonset 
Converter; 20 Meter Gonset Converter; 
75 Meter Gonset Converter. Shipping 
weight each, 4t/r Ibs $44.75 
Gonset Tri -Band Converter $47.60 
Model B Noise Clipper $9.25 
Universal Steering Post for use with all 
Gonset Converters $3.90 
NEW GONSET 
TWO - METER 
CONVERTER; so- 
perheterodyne... 
same sire and 
appearance OS 

Tri -Band Con- 
verter and FM Tuner. ........ $44.50 

HARVEY is headquarters for these 
famous Emergency Receivers. High 
quality emergency hand FM receivers 
for application. ANYWHERE you are 
you can HEAR police calls, fire 
alarms. bus dispatchers. railroad com 
municatiun, ships at sea, etc. 

Mobile FM Receiver 152 

Model M -101 covers 152 mc to 162 
me Band $72.50 

Model M -51 covers 30 to 50 mc's. 

MOBItaRAOIO 

For Home or Fixed Location 

Model PR -31 for 30 to 50 mc band 
.. $44.95 complete. 

Model PR -8 for 152 to 162 mc band 
..$44.95, complete with 14" 

whip indoor antenna. 

MUNICIPALITIES AND EMERGENCY 
SERVICES are invited to consult us 

on any of their emergency radio 
communications equipment prob- 
lems. Six members of our staff 
are fully qualified and licensed 
operators. Their services are 
available to you. No obligation, 
of course. 

Telephone: Uxemburg 2-1500 

/ 
ill;\l10 C)iittr:\ it, INC 

VISIT HARVEY'S AUDIOTORIUM- 
Come in and visit our new Sound De- 
partment ... 
NOTE: In view of the rapidly chang- 
ing price situation in both tom - 
plete units and components we wish 
to emphasize that all prices are sub- 
ject to change without notice, and 
are Net, F.O.B., N. Y. C. 

103 West 43rd St., New York 18, N.Y. 

Advance with El ECTRIC llTY 
You need firm grasp of fundamentals to keep pace with 
these complex. fast -growing fields. In thorough 2 -year 
coarse learn electricity, electronics. physics, mathemat- 
ics. drafting, etc. Employers want Franklin graduates. 
Coed. G.I. approved. Day, evening. 43rd year. 
Write for Catalog. 

FRANKLIN TECHNICAL INSTITUTE 
46 Berkeley Street Boston 16, Mass. 

WANTED 
PE -237 POWER SUPPLY 

GN -58 GENERATOR 
1306 TRANSMITTER RECEIVER 

BEST PRICES -NO QUANTITY TOO BIG, 
NONE TOO SMALL. 

WRITE TODAY 
GIVING DETAILS TO - Box 515 

e/o RADIO & TELEVISION 
aga Madison Ave. 

NEWS 
New York 17, N. Y. 

LET US PUT THIS 1 -INCH 

MAMMOTH NEW 1951 19i Picture 

Don't by any radio o 
r 

television receiver until 

you the w I951 Midwest cLine nit's 
Me finest in 31 years. 

FACTORY -TO -YOU 
SEND THIS 
COUPON 

ON le POST 

CARD FOR 

NEW 1951 

FREE 4 COLOR 

MIDWEST 
CATALOG 

MIDWEST RADIO & TELEVISION CORP. 

Dept. 31 -P. 909 Broadway, Cincinnati 2, Ohio 

NAME 

ADDRESS 

CITY ZONE STATE 
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PORTABLE POWER 
Look at These Combination Kits: 
1. 2 volt, 30 amp hour wet cell BB -54. Light- weight transparent plastic. Non- spill. Fibrite sep - rators. 3 -ball hydrometer. 4" x 3" x 51/2 high overall. Shipped dry, with filling and chart instructions. 
2. 2 volt synchronous Vibrator. No tube needed. 3. 2 It charger, 115 v, 50/60 cy in. High quality unit uses step-down transformer and dry-disc rectifier, with pilot lamp in utput to indicate and regulate charging ,te. With instrucqtions. 4. 
ALL 4 ITEMS, ALL BRAND NEW, ONLY....$3.95 

59 
6 V. VIBRATOR, Mallory 650, 4- prong, non -s} 11/2 dia., 3 3/16" over can. 115 cycle. 6 Amp .$1 

FOR MARINE RADIOMEN 
G.L. "MARINER" TRANSMITTER 

w 
antenna, 00% modu0lated 
channel xtal cant, 12 or 
v input with dynamotor, c pectin á cord, xtals, tut mike, all aligned and re: 
to operate. (Specify vi 

d freq. when orderin 
Contains break -in relay reeve in addition to switching relay. Dimensio. 
81/4" deep, 171/2" 
191/2" high. Tubes inelud, 
10Y speech amp., two 2 mod., 12J5 osc 1625 IF 

add over $150 worth 
skilled engineering and pa to equipment Which ca U.S. over $1200 to st: with. How can you lose? With structions. FCC license @275.0 

external 
approval guaranteed... rD (Includes harmonic filter) 

G.L. "MARINER" 200 WATT TRANSMIT 

two 814 parallel PA 

to 
4 

24 
00- 

s, 
ldy 
It. 

for 
t, 
s: 
e, 

mod: 

11 
4, 
of f 
is 
St 
rt 

o 

Same dimensions as above. Uses parallel 813's outt-- 
put.CHANNEL PUSHBUTTON. (Add $25.00 each additional channels up to ten total.) Complete with dynamotors (12 to 14 or 24 to 28 v. Specify which!), connecting c rds, microphone, crystals (specify frequencies!) and harmonic suppressor de- scribed below $450.00 

TE 

G.L. "MARINER" RECEIVER Long wave, broadcast, marine and short wave reception A beau- tiful conversion of finest Navy surplus! All controls, vernier tuning, BFO ON -OFF and AVC- MVC onentirely new front panel. Coaxial type antenna fittings furnished- Tagged wires out of rear to battery to power DU -1 loop, and to kill B+ with xmtr break -in relay. 12 or 24 v DC. Only 151/2" long, 8" wide, 63/4" high, and self -contained; plugs s needed. With 6 tubes, 
no 

neon voltage limiters d dynamotor. Requires an external speaker- Align ment instructions and schematic furnished- 
$69.5( Specify voltage V7lJ l SPEAKER in neat bulkhead mounting baffle, wired Will 

output of G.L. Mariner and to match 4000 oho 

3- SECOND MANUAL DIRECTION FINDERS DU -1. 12 or 24 v. Goes ahead of the G.L. "Mariner,' ARA, or any other receiver. We convert it to the Ma. ire band. Still retains lower half of broadcast band, and all the lighthouse nd beacon band, 2 -tube phas- 
3 sg 

circuit, no 180° ambiguity. Gives true bearing in econds! Schematic and complete instruc- q Lions. BRAND NEW, specify voltage $32.50 
Now 

ne FCC 
rules 

s 
require nt harmonic suppressor for Ma- 

Filter, complete with 0 -4 
get 

mp. Ant. Current Suppressor 
meter $24.95 
Here is the deal combination ,RNERof receiver MATIC direction finder! Tune to am AUTO. 
KC -1750 KC, 2500 -2800 KC, and 

any 
needle o osw swings over and points to the station- Sell this to you- cus- tomers: they'll be crazy about it! You get specially 

dynamotor for engineered 
BC -433 G loop,,l 

6-tube 
dicat rr, c ntrol box, inverter, starting relay. plugs, flex shaft, every- thing you need! Includes complete set-up instructions. 24 to 28 v input, Your cost $450 but don't sell it for less than $595. Add $100 for 12 No license required for installation. It comes all checked out ready to bolt 'down and wire up! If you want us to 

make wiringdh ready to plug components 
layout. $50s with sketch and dimensions of 
BC -223 TRANSMITTER- 15 to 25 tv output, 4 chan xtal control. To modify for FCC approval, just re- move few knobs and metal screw into panel 

a 
keep channel lector a 

switch from being turned to MO position. WE CHECK THEM OUT! With tubes, 12 v dynamotor PE -55, nn cting cable. 4 he marine freq. xtals, mike, and scmatic. $¡I¡í.50 Don't forget 
Add $24.95' for Harmonic Suppressor.) 

With 
COMMAND EQUIPMENT 

and 
EQUIPMENT 

schematics. 
ARC -5 or ARA, 3- RECEIVERS 

N s NEW 
good d..........$ 5.95 BC -455, 6 -9 mc. EW $12.95. GOOD USED.. 7.95 

BC -457 4-5. 
COMMAND TRANSMITTERS 

BC -458, 3 -7 mc, , excellentt used.. $ 4.95 
T -23 /ARC -5, 100 -156 mc. New. with tubes...34.50 Excellent used 24.95 Good used. less tubes 7.95 MD-7/ARC-5. Push -pull mod.- excellent.... 9.95 MOD BC -456. Brand New $5.95, Excellent used 2.49 274N PLUG. 7 prong male plug to fit back of 
usedd in the raclas, x NEW, each, 210; five for. n.í$1,00 as 
Local Control Adaptor parts for 274N ARC -5 reeve. Exact pot, itch, knobs. etched plate- instruction and data. Ready to mount $1.29 Spline tuning knob 79c 

BC -659 Mobile 
METER DEFENSE 

o 38.9 TInc. FM, 10 meter ana def 27 defense net. 2 chan xtal control with PE -ílú or 
$39 

PE -97 6 v power Supply. 
.50 Good used 

.D 3 
4 USES -4 DOLLARS The most rsatile dynamotor surplus! The best dynamotor for conversion to 6v. Multiple windings! After conversion you get choice of 190 or 350 v at 50 MA or 250 v at -100 MA. No brushes to shift around, no mechanical w rk. Or use it as a 2:1 or 1:2 step- up torltep -down transformer for DC voltage! Changes 12 to use r it as GENERATOR TurnVeith motor, get 120V 

r 
DC at 12.6 A or 24 v DC at 6.3 A, plus high voltage. Includes easily removable self -contained 800:1 sealed- in-oil gear reduction unit. Complete dope - $4.00 sheet furnished. BRAND NEW W 

Your Spare Surplus Equipment Recurs., Xmtrs., Test uEquipm send, 
List, Condition and rock bottera cri et. Send List, Staking 

G.L. ELECTRONICS 
905 S. Vermont Ave.; Los Angeles 6, Calif. All Prices F.O.B. Los Angeles. Calif. Buyers Add Sales Tax, 
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New Delhi list English news for 1400- 
1410, 9.720, 7.155; 1930 -1945, 15.290, 
11.850; 2315 -2330, 17.740, 15.160; 0300- 
0310, 17.740, 15.190; 0830 -0840, 17.840, 
15,190; 1045 -1100, 15.290, 11.830: 

Latest CBC International Service schedules are -European Service - 
0850 -1130, CKNC, CKCX; 1130 -1440, 
CKNC, CKCS; 1440 -1500, CKCS; 1500- 
1545, CKCS, CHOL; 15454600, CHOL; 
1600 -1830, CHOL, CKLO. Australasian 
Service -2300 -2335 (except Sat., Sun.), commentaries from the United Nations, 
CHOL, CKLO; 0340 -0450 (Sun. and Wed. only), CHOL, CKLO. Caribbean 
and Latin American Service -1850- 
2130 (English 2100- 2130), CKCX, 
CKRA; 2130 -2235, CKCS, CKRA. Chan- nels are CKNC, 17,82; CKCS, 15.32; CKCX, 15.19; CKRA, 11.76; CHOL, 11.- 
72; CKLO, 9.63. 

According to a leading American sci- entist, writing recently in the New York Times, the next low point of sun- 

spot activity is expected to occur at approximately the end of 1954. (Fer- guson, N.C.) 
* * * 

Press Time Flashes Athens noted on 11.718 starting Eng- lish to North America 2040. Warsaw usually uses 11.815 now for English broadcasts to North America evenings (EST), but at press time the 2300 period was noted on 9.57. Radio Sweden reports Damascus, Syria, test- ing on 6.165, 9,555, 11.915, 2330 -0200, 0630 -0830, 1100- ?, and 2130 -2230. (Bell - ington, N. Y.) 
Only MELF transmission at present is from the Mackinnon Road, East Africa (Kenya), outlet -scheduled on 6.115 Sundays 0000 -0600, 0800 -1400; Saturdays 2200 -2400, 0430 -0630, 0900- 1500; other days 2200 -2400, 0430 -0630, 0900 -1400. (Oskay, N. J.) 
Copenhagen's DX session on Tues- days now should be 1700 on 15.320; 

CORRECTIONS ON "BAD AR" ARTICLE, APRIL ISSUE 
WE have received a letter from Lt. Commander Jack Halpern, officer - in- charge of the Radar and Loran School at the U.S. Maritime Service Training Station in Alameda, Califor- nia, in which he has pointed out several errors that appeared in the article "Ra- dio- Radar -Sonar in Naval Applica- tions" by Samuel Freedman (Apri11951) . In the description of loran, second paragraph on page 33, the statement was made that "the master station (the one which initiates the pulsing event) actuates and is followed by a pulse transmission (40 microseconds later) by another station (called the slave sta- tion) which may be as much as 300 miles distant. There can only be one place within the radio receiving range of about 600 miles ground wave or 1400 miles skywave where a predetermined time difference in reception of these two pulses will exist ". 

As Commander Halpern points out, the master pulse is followed by a slave pulse after a delay of a period of time which is in excess of 15,000 microsec- onds (for "H" stations *) and in excess of 20,000 microseconds (for "L" sta- tions0). The transmission is composed of three separate time delays, Le., one- half the recurrence interval, plus the baseline transit time, plus the coding delay. 
In addition, slave stations may be more than 300 miles from the master station. Normally, distances between 200 and 400 nautical miles are employed. When the signal path between the mas- ter and the slave stations is completely over water, the distance may be in- creased to 600 nautical miles. 
The lower power (200 kw. peak) loran transmitters have ground wave ranges in excess of the 600 miles mentioned in the article, and 750 nautical miles would more nearly represent the correct figure. High power stations (1000 kw. peak) have ground wave ranges of ap- proximately 900 nautical miles over salt water. 

* * * 

FROM Elton Dunbar of Washington, 
D.C. have come further corrections on this same article. In addition to point- ing out the errors mentioned by Com- mander Halpern. Mr. Dunbar takes ex- ception to the statement that "There 

can be only one place within the radio receiving range . . . where a predeter- mined time difference in reception of those two pulses will exist ". There are theoretically an infinite number of points at which a given time difference may be observed in the service area of a loran system. Collectively, they define the loran line of position shown in Fig. 6, which is a line of constant time difference. 
The accuracy with which a ship's position may be determined is not a constant (one -quarter of a mile), but varies with the ship's position in the service area of the system and is a function of several other factors. The article gives the impression that a "fix" may be determined from one loran observation and that two or three observations serve merely to substan- tiate it. Mr. Dunbar points out that one observation tells the navigator that he is located "somewhere" on a par- ticular loran line of position. Charts are available which have these lines, spaced at suitable intervals, drawn di- rectly on them. Tables are also avail- able which permit the navigator to draw a small segment of the given line on standard navigation charts. The in- tersection of two or more lines then determines a "fix ". 

The reference to the use of "low fre- quencies" when talking about standard loran operating near 2 megacycles is misleading because there is a low fre- quency loran system now being devel- oped that will employ carrier frequen- 
cies in the 100 to 300 kilocycle band. In addition, not all loran receiver -in- dicators employ veeder counters. There are still many in use which employ marker pulses and visual counting techniques. 

Finally, Mr. Dunbar points out that in addition to the Coast Guard loran stations are operated by the U.S. Air Force, and by the governments of Can- ada, Great Britain, Denmark, and Ice- land. 
To both of these gentlemen, our thanks for correcting these errors. 
e The difference between an "H" station and an "L" station is in the pulse frequency. The "L" station has a pulse rate near 25 while the "H" station has a pulse rate near 33. 
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2100 and 2215 on 9.520. (Bellington, 
N. Y.) 

Short Wave News, London, reports 
Bangkok, 6.240, signing on 1857 in na- 

tive. Says DYH4 is a Christian Mis- 

sionary Station at Dumaguete, Negros 
Island, Philippines, operating on 6.055, 

0500 -0800. 
Radio Belize, 4.959A, British Hon- 

duras, is heard in England at 1800, an- 

nouncing as "Radio Belize operating 
on 4.9 megacycle band;" news 1825; 

bad CWQRM. (Pearce, others) 
Seldom reported here, Vienna is 

logged in Britain on 7.245 at 0600; on 

9.665, used in parallel, around 1100. 

FG8AA, 7.447, Guadaloupe, radiates in 

French 1100 -1230, 1745 -2000. Ulan - 

Bator- Choto, Outer Mongolia, has 

moved from 8.400 to 8.000; best 0930- 

1000 closedown. (Short Wave News, 

London) 
At press time, Chatfield, N. Y., re- 

ported tests to 1830 closedown from 
Radio International Red Cross, Geneva, 
Switzerland, 7.210; asked for reports. 

On occasion, Accra has used 5.979 

for special programs. Jordan Broad- 
casting Station, Jerusalem, Trans - 
Jordan, has been heard with news 1212- 

1240 on 7.075. (Nattugglan, Sweden) 
Rodio Tananarive, 9.515, Madagas- 

car, more recently has been signing on 

2305 rather than 2230, as formerly. 
(Machwart, Mich., others) 

"Short" QRA for Radio Corporation 
is Casilla de Correo 244 -V, Santiago, 
Chile; sow. channels are 15.150, 6.190; 

full schedule is 0630 -2305; all- Spanish. 
(Serrano, Brazil) 

Kuala Lumpur, 6.024, Malaya, noted 
with news 0900; Shanghai, 5.989, China, 
heard in Chinese 0900; Taipeh, 6.997, 

Taiwan, heard 0830 with commentary 
in Chinese. (Russell, Calif.) 

Radio Jamaica, 4.950, noted in Cuba 
1300 -1345 in English. (Pozo G.) 

Rome noted on 11.905 with news 
2150. (Hoffman, N. Y.) 

CR6RD, 9.705, Nova Lisboa, Angola, 
noted to 1532 closedown; CR7BE, 
9.8575, Mozambique, heard around 1300 

with all- Portuguese program; War- 
saw, 11.74, noted 1300 with English; 
OXI, 5.9425, Godthaab, Greenland, 
heard closing 1750, and re- opening at 
1753 on 6.678. (Catch, England) 

By this time, BFEBS, Singapore, 
will have its 100 kw. transmitters in 
use on this schedule -0415 -0630 to 
North, South and East China, Japan, 
and Indo- China, and 0800 -1130 to In- 
dia, Pakistan, Ceylon on 21.720; 0415- 

0915, 0930 -1030 to North, South, and 
East China, Japan, and Indo- China, 
and 1045 -1130 to India, Pakistan, Cey- 
lon on 17.755; 0645 -0745 to North, 
South, and East China, Japan, and 
Indo- China, and 0800 -1130 to Burma 
and Thailand on 15.300; 0630 -0745 to 
North, South, and East China, Japan, 
and Indo -China on 11.880; 0415 -0615 to 
Malaya, Indonesia on 9.690; 0630 -0700 

and 0730 -0745 to North, South, and 
East China and Indo- China, and 0700- 
0730 and 0800 -1130 to Malaya, Indo- 
nesia on 7.200; and 0415 -0615 to Mala- 
ya, Indonesia on 6.175. (Radio Aus- 
tralia) 

Julo', 1951 

SEE LEO FIRST FOR . . . 

hai 
I can SAVE you money... Liberal Trade-ins 

A TAILOR -MADE SET FOR THE BEGINNING AMATEUR OR NOVICE... 

New SR -75 TRANSCEIVER 

Receives on 540 Kc through 32 Mc - Transmits on 10, 11, 20, 40, or 

80 meter bands. 5 tubes plus regu- 

lator. Housed in grey steel cabi- 
net. Shipped with coils, less cry- 

stals. Low down payment. 

New S -76 RECEIVER 

Extra selectivity with double superhetro- 

dyne circuit. One RF, two conversion and 

3 IF stages. Range 550.1550 Kc, 1.7 -34 

Mc in four bands. 8 tubes plus voltage 

regulator and rectifier. Complete with 

tubes, less speaker. 

$1 69 50 R -46 Speaker $19.95 

HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 

S -38B $49.50 S -72 Portable $109.95 

S -40B $99.95 SX -62 $289.50 
SX -71 .. $199.50 

WRITE FOR DETAILED SPECIFICATION EQUIPMENT SHEETS 

RADIO 
REFERENCE MAP 

CU ON 10.20 & 75 METERS 
Just right for your control 

walls. Approximately room 8" x 36 ". Contains time 
mateur zones, mon- 

itoringstations. Mall 45C coupon today and.. i d 

PHONE 7795 

Send for the 1951 

complete WRL Cata- 

log containing 
everything new in 

radio and television. 
Deal with the 
"World's Most Per- 

sonalized Radio 

Supply House." 

ti WRITE -WIRE 

Trade for a new Hallicrafter 
Receiver. l'II allow you 

more for your present equip- 

ment. WRL buys more equip- 
ment . . . WRL sells more 

equipment. Our large vol- 
ume of sales means faster 

turnover, greater savings for 

youl We finance our own 

paper -no red tape! 

LOW DOWN PAYMENTS 

NAME YOUR TERMS 

PERSONALIZED SERVICE 

II WORLD RADIO LABORATORIES 

1 
744 West Broadway RN -7 
Council Bloke., Iowa 

Please send me: $R -75 Info ' 
D Radio Map 

S -76 Info ' 
New Catalog 
List of Guaranteed Used Equipment 

Name 

I Address 

e s 
City Vote rs Ott swot visa Men tows MIN UM OWN 

WANTED 

"S 0" TYPE RADAR PARTS 
Wrife or Phone 

World Wide Packing & Shipping Co. 

350 Pearl St.. Brooklyn. N. Y. MA. 4.8371 

CONVERSION DATA! 

For RCA Victor 730TV1 

see PF INDEX No.26 

FREE -GET IT NOW! 

RADIO ENGINEERING 
TELEVISION 

ELECTRONICS 
Thorough training in all phases of radio and elec- 
tronics, open to high school and junior college grad- 
uates. Old established school specializing in Radio 
training 
courses. Enrollments ollments 

n 
Approved te sveteran 

training. 
r 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Ind. 
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EDLIE'S 
LAST MINUTE SPECIALS 

GENERAL RADIO 
VARIACS 

Type 200 CU 
Input 115 Volts, 50/60 cycles, 5 amperes Out- 
put -fully adjustable from 
0 -135 volts. Price $17.75 

BRAND NEW PRECISION RESISTORS 
These are standard I.R.C., SHALLCROSS & 
MEPCO BRANDS priced ridiculously low. All 
are brand new, non -inductive, non -aging wire - 
wound types, insensitive to wide temperature 
variations. Sizes not listed below can readily 
be made up by series, and /or parallel ar- 
rangements at a fraction of the cost of pre- 
cision resistors available elsewhere. 

Following sizes 
220,000 2% WW5 
95,000 1% WW1 
92,000 1% WW3 
84,000 2% WW4 
80,000 1% WW4 
74,975 1% WW3 
50,000 1% WW4 
46,000 1% WW3 
33,000 2% WW3 
30,000 1% WW3 
25,000 1% WW4 
20,000 1% WW3 
17,000 1% WW3 
15,000 1% WW3 
14,975 1% WW3 
12,000 2% WW3 
11,000 1% WW4 

are $.25 each; $19.50/100 
10,000 1% WW3 
7,500 1% WW3 
5,000 1% WW3 
4,300 2% WW3 
4,000 1% WW3 
2,200 1% WW3 
1,500 1% WW5 
1,000 1% WW3 

750 1% WW3 
500 1% WW3 
165 1% WW3 
130 1% WW3 

30 1% WW3 
22 1/10% WW4 
14 1% WW4 
12 1/10% WW4 

Following sizes are $ -35 each; $27.00/100 
800,000 1% WW5 600,000 I% WW4 

125,000 1% WW5 
700,000 1% WW5 120,000 1% WW3 

Following sizes are $.15 each; $12.50/100 
54,500 1% WW3 212 1% WW3 

235 2% WW3 
110 5% WW3 

70 5% WW3 
50 5% WW3 
40 5% WW3 
35 5% WW4 
30 5% WW3 

6.0 3% WW4 
40 5% WW3 

$0.55 
.55 

26,500 1% WW3 
22,000 5% WW3 
17,300 1/10% WW5 
14,460 h% WW3 
2,500 5% WW3 
2,230 1% WW3 

. 475 1% WW3 
280 1/10% WW3 

500,000 1% WW4 
100,000 1% WW4 

Following sizes are $.10 each; 58.50/100 
53.96 %% WW4 
23.29 1% WW4 
13.52 j% WW3 
13.333 1% WW4 
10.2 2% WW4 
10 5% WW3 

5.1 1% WW4 
4.4 1% WW3 

4.35 1% WW3 
4.3 1% WW4 
3.94 3% WW4 
3.5 5% WW4 
2.56 ),Y% WW4 

.29 3% WW4 

.25 5% WW4 

TYPE 433-AC PRECISION RHEOSTAT - 
POTENTIOMETER 

For use in Wheatstone Bridge or other precision equip- 
ment. Total Resistance 20,000 ohms, maximum dissipa- tion 25 watts. Wound with low coefficient wire. 
Has a built -in Justifying Mechanism which permits accu- rate adjustment of resistance to produce a linear re- 
sistance variation over the 322 degrees rotation. Maxi- 
mum current -35 milliamperes. Manufactured by Muter Co. less kribb Price only $1.75 

SENSITIVE SUBMINIATURE RELAY 
SPDT- measures %a "x1 "xl %a ". 
Coil resistance 110 ohms. Operates with less than 1 Vu volts, 15 milliamperes Price $.35 
SPECIAL-1% Precision Resistors- Mepco- removed from equipment (clipped leads)-GUARANTEED- 
only I Oc! 

1,000; 5,000; 10,000; 20,000; 25,000; 40,000; 50,000; 100,000; 
ALSO -500,000 ohms -only 15c! 

e 

WRITE FOR COMPLETE CATALOG N -7 

EDLIE ELECTRONICS INC. 
154 Greenwich St. New York 6, New York 
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Radio Tahiti, 6.1338 (measured), 
Papeete, usually signs 0045 but has 
been noted at times as late as 0150. 
(Slattery, Ore.) Swedish sources re- 
port Radio Tahiti on a new channel on 
9.053 ending an English program 0030; 
not confirmed at press time. 

Commercial Service, Radio Ceylon, 
noted on 9.52, excellent, 1945 -2025 
CR5SB, 17.677, Sao Tome, noted Sun- 
days 0700 -0800. (Peddle, Newfound- 
land) 

In the new English transmission 
1700 -1730 from Radio Peking, 11.685 
(best on West Coast) and 15.060 (best 
in East), news is at start; POW mes- 
sages at 1715. RFA, Saigon, Indo- 
China, seems settled down on 9.755, 
noted signing on 0520; also heard 
mornings on 7.255; Taipeh, 6.095, Tai- 
wan, does not have news 0630 as do 
7.133, 11.735; English on 15.235, 11.735 
is now an hour earlier- 2200 -2300, fol- 
lowed by Chinese to 0100 sign -off. 
Hong Kong, 9.525, is now on summer 
time -one hour earlier -signs on 0400, 
and only some days takes BBC news 
relay 0600; relays "Radio Newsreel" 
0900 and signs off now 0915. (Balbi, 
Calif.) 

At press time, Leopoldville, Belgian 
Congo, was using 9.745 at least eve- 
nings (EST) and /or 9.767; widely re- 
ported. 

Radio France -Asie, 11.78, Saigon, 
noted with news at 0900; DZH7, 9.734, 
Manila, noted 0245 with religious serv- 
ices in Spanish; JKI2, 9.656, heard 
0230 in Japanese. (Russell, Calif.) 
Radio France -Asie noted 0500 on 11.83 
with news. (Winch, Calif.) 

Lourenco Marques, Mozambique, is 
reported by Ribeiro, Brazil, as noted 
usually from 2300 with musical pro- 
grams, on 4.819. 

CHNX, 6.13, Halifax, Nova Scotia, 
Canada, appears to be on daylight time 
now; heard closing recently 2215. (Bel - 
lington, N. Y.) 

A new Greek station noted on 6.450 
around 1200 -1500 closedown gives call 
of "Edho Alexandropolis." (Bluman, 
Israel, via WRH Bulletin.) 

The Nordwestdeutscher Rundfunk 
(British Zone of Germany) has a new 

1 kw. transmitter on 11.795 (heard by 
Bellington, N. Y., around 2300), which 
parallels Hamburg, 7.290, 20 kw. The 
11.795 station is Osterloog. 

Tashkent, 6.825, Turkestan, USSR, 
noted 1200 -1230 with English for India 
on Fridays, Sundays; also may be 
Wednesdays. (United 49 -ers Radio So- 
ciety) 

English broadcasts for Europe from 
Moscow are listed- 0130 -0159 on 9.680, 
11.630, 15.100, 15.440, 15.360; 0230 -0259 
on 9.680, 11.630, 15.360, 15.440; 1130- 
1159 on 9.640, 11.630, 11.820, 15.360; 
1230 -1259 on 9.640, 11.630, 15.360; 1400- 
1430 on 9.640, 9.670, 9.680, 11.630, 15.- 
360; 1430 -1459 on 9.550, 9.640, 9.833, 
11.630, 11.910, 15.360; 1530 -1559 on 
9.550, 9.600, 9.640, 9.833, 11.630, 11.910, 
15.360; 1630 -1659 on 9.550, 9.640, 9.833, 
11.630, 11.910, 15.360; 1700 -1759 on 
9.640, 11.630, 15.360; also reported with 
English at 0300 -0329 on 11.780, 15.100, 
17.810; 0400 -0459 on 9.680, 11.630, 

HARD -TO -GET 

T. V. TUBES 
TYPE I to 49 over 

6Z4G 
1B3GT 
1U4 
1U5 
1V2 
1X2 

384 
5U40 
6AK5 
6AL5 
6AU6 
6BD5 
6BL7 
6BQ6GT 
6036 
6BG6G 

TYPE 
$ .89 $ .83 655 

1.43 1.33 6Ì6GT 
L08 1.00 6S4 
.97 .90 6V6GT 

1.43 .33 6X4GT 
1.19 .10 6Y6G 
1.08 .00 7E7 
.81 .75 7N7 

2.11 .95 12AT7 
1.08 .00 12AU7 
1.08 .00 12SA7 
1.73 .60 128E7 
1.57 .45 12Sß7 
1.73 .60 3525 
1.08 .00 50L6GT 
2.59 2.40 

10% Cash with Orders 

50 er 
I to 49 over 
$ .81 

1.57 
.89 
.97 

1.08 
.97 

I.30 
1.19 
1.19 
1.57 
1.30 
1.08 
.97 
.81 
.81 
.97 

$ .75 
1.45 
.83 
.90 

1.00 
.90 
.75 

1.20 
1.10 
1.10 
1.45 
1.20 
1.00 
.90 
.75 
.75 
.90 

)1 509 ARCH ST. .& 6205 MARKET ST. 
Philadelphia, Pa. 

6th & ORANGE STS. Wilmington, Del. 
4401 VENTNOR AVE. Atlantic City, N. J. 
1 133 HADDON AVE. Camden, N. J. 

LMO RADIO CO. 

SCARCER 
T°I °TUBES 

TUBES 
BOUGHT, 

SOLD, and 
TRADED 

Send Your 
Want and 
Trade List! 

Many Types Available for 
IMMEDIATE DELIVERY - 

WRITE NOW! 
Radio and TV service men, ex- 
perimenters, amateurs , we 
have many types of scarce tubes 
ready for immediate shipment. 
Don't use make -shifts or spend 
valuable time looking for tube 
sources. Try Electro FIRST . . 

and get the tubes you need with- 
out delay. Get complete list and 
Electro's low prices. It's FREE ... write today! 

ELECTRO SALES 425 W. Randolph St. 
Chicago 6, Illinois 

OUR SPECIALTY 
EXPERT 

SPEAKER RECONING SERVICE 
Guaranteed Workmanship -Fast Service 

JOBBERS- DEALERS 
Write for Price Lists 

ACRO RADIO CO. 
2 E. 184TH ST. BRONX 68, N. Y. 

POWER! 
Your ad in the Classified Section of 
RADIO AND TELEVISION NEWS k read 
by the largest audience in the field - 

monthly circulation -over 200,000. 

161110IOEÉGI RÉÉR'N`, MONTt11 
Radio engineering is a big field. There's room for you in it -if you're good. Get first -class training at Indiana Tech. Intensive specialized course, includ- ing strong basis in mathematics and electrical en- gineering, advanced radio theory and design, tele- vision. Modern laboratory. Low tuition. Also 27- month courses in Aeronautical, Chemical, Civil, Elec- trical and Mechanical Engineering. Approved for G.I.'s. Enter September, December, March, June. You can earn part of your expenses right here in Fort Wayne while you are studying. 

INDIANA TECHNICAL COLLEGE 
971 E. Washington Blvd., Fort Wayne 2, Indiana 
Please send me free information on B.S. Engineering De- 
gree in 27 months as checked. 

Radio - Television D Aeronautical 
D Civil D Mechanical D Electrical 

Name 

Address 
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11.780, 15.100, 15.200, 15.360, 15.440, 

17.810; 0530 -0559 on 9.680, 11.630, 

11.780, 15.200, 15.410, 15.360, 17.810, 

and 17.840. (WRH Bulletin) 
* * * 

Acknowledgment 
Sorely, fellows, that space would not 

permit use of all the FB reports re- 
ceived for the July issue; please keep 
reports coming to 948 Stewartstown 
Road, Morgantown, West Virginia, 
USA. Thanks and good listening! 

KRB. 

IIAM PLATES GAIN 

T' movement to grant licensed 
radio amateurs the right to carry 

distincrtive license plates on their auto - 
mobil6s is gaining momentum as more 
and More states pass or consider en- 
abling legislation. 

The latest states to join Florida, 
Mississippi, Louisiana, Arkansas, and 
the Canal Zone in providing special 
license tags include Georgia, Nevada, 
North Dakotra, and Tennessee. 

Legislation is pending in Indiana, 
Kansas, Washington, New Jersey and 
Wisconsin. Bills have been introduced 
in California, Connecticut, Delaware, 
Illino }s, Maryland, Nebraska, Ohio, 
Pennsylvania, and Rhode Island. 

Sim lar bills were voted down by the 
legislatures of Oregon and Iowa. 30 

MORE 'MANIFESTS 
THE Egyptian Radio Club, Inc. will 

hold its Annual Picnic and Ham - 
boree on Wednesday, July 4th. 

This year's affair promises to be big- 
ger and better than ever before with 
prizes' plenty of contests. Hidden 
transmitter hunts, both mobile and 
afoot;, code speed contests; QLF con- 
tests; contests for phone NCW opera- 
tors; SWL's; etc. have been planned by 
the committee in charge. 

The Picnic and 1- Iamboree will be held 
on the grounds and in the club house 
of the organization at 700 South Cho - 
teau Slough Road, near Granite City, 
Ill. From the new highway bridge on 
Route 66, just east of the Chain of 
Rocks river bridge at St. Louis, the 
route to the grounds will be clearly 
marked. 

Those desiring additional details on 
this affair should contact F. A. Wael- 
terman, 415 Alma Avenue, Webster 
Groves 19, Missouri. 

* * * 

HAMFESTERS Radio Club of Chicago 
v411 hold its 17th annual picnic 

and hamfest on Sunday, August 12 
from (dawn to dark at the Frankfort 
Park Picnic Grove, Frankfort Park, Illi- 
nois. The grove is situated 1/2 mile 
north of the junction of U.S. 45 and 
U.S. 30. 

The committee promises that there 
will be over $1000 in prizes, food, and 
other refreshments. Prizes will be of- 
fered in various games, races, and con- 
tests. Music will be furnished and in 
case of rain, a covered pavilion is 
available. 

Plenty of picnic tables will be avail- 
able for those bringing their own 
lunettes. Tickets entitling the holder 
to a try for the prizes are $1.50 but 
ticket, are not required. Those want- 
ing tickets and further details should 
contact Bill Roberts, W9HOV, 7921 S. 
Wood lawn Ave., Chicago 19, Illinois. 

July, 1951 

YOUR DEFECTIVE PICTURE TUBES NOW 

RECOVERED FOR AS LITTLE AS 1 /6th 
OF NEW TUBE COST! 

H & A's sensational new, GUARANTEED recovery 

process turns junkers into perfect- performance tubes 

... converts loss to profit for dealers and service- 

men three ways: 

1) Slashes cost of tube replacement on service 

policy sets. 

2) Reduces costs of tube failure jobs on regular 

service repairs. 

3) Permits lower reconditioning costs, hence 

higher profits on trade -in set sales. 

ALL AT NO RISK TO YOU! 

Send your defective tubes to H & A (mail the cou- 

pon below for full information and shipping instruc- 

tions.) If tube failure is due to any of eleven basic 

causes, such as shorts, low emission, leakages or 

opens, H & A will make all necessary repairs guar- 

anteed for 60 days and return tubes promptly. If 

tube can't be repaired, H & A will send you check 

for glass allowance (see chart) which in most cases 

will reimburse you for shipping charges. 

DON'T DELAY! SEND COUPON TODAY! 

TURN JUNK TUBES IN TO $$$. 

SEE HOW YOU SAYE! 

Sizes And H & A Glass 
New Tube Recovery Credit 

Prices Prices Allowance 

10" -$25.50 $4.25 $1.00 

121/2"- 26.25 4.50 1.00 

14" - 26.50 8.00 1.50 

8.00 2.00 

16" - 44.00 8.00 2.00 

17" - 43.50 8.00 2.00 

19" - 68.25 12.50 3.50 

20" - 75.50 12.50 3.50 

15" - 37.50 

B.S. DEGREE IN 27 MONTHS 
Complete Radio Engineering course incl. Telev., 
U.H.F., and F.M. BS Degree Courses also in 
Mech., Civil, Elect., Chem. and Aero Eng.: Bus. 
Adm., Acct. Extensive campus, modern build- 
ings, well equipped labs. Low cost. Prep 
courses. Personalized instruction. Heavy de- 
mand for graduates. Placement service. Founded 
in 1884. Prepare now for the civil and military 
opportunities ahead. Enter Sept., Jan., March, 
June. Write for Catalog. 

TRI -STATE COLLEGE 
1671 COLLEGE AVE. ANGOLA, INDIANA 

H & A Television Tube Co. 

3547 West Montrose Ave. 
Chicago 18, III. 

Gentlemen: 
Please send me full information on your 

Tube Recovery plan. I understand there's 

no obligation. 

NAME 

ADDRESS 

I CITY- 
1 

big FREE 

SIFT offer 

SEE 

PAGE 
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Who Says Prices Are Going Up? 
Now at Sun They're Lower Than Ever. 

WEBSTER- CHICAGO 
Dictation- Model 18 

WIRE RECORDERS 
Brand New -Discontinued Model 

Includes mi- crophone 
th 

0/4 
Stand, 

olh 
u 

spool 
dust 

and re- 
movable foot 
switch. 

Dictation Transcription Playback 
For Doctors, Dentists, Lawyers, Accountants, Secre- taries, Clergymen, Speakers, Businessmen, Hams, etc. Includes the following exclusive Webster- Chicago features: 

Automatic Stops - shut off machine at end of wire 
Pushbutton record -listen switch 
Immediate playback thru 2 inch speaker 
Neon recording volume indicator 
Removable take -up drum 
Elapsed time indicator 

DRASTICALLY REDUCED FROM ORIGINAL PRICE 
OF $135.00 TO AN ALL TIME LOW OF 

ONLY $891.50 
Portable Carrying Case - 
Reg. $12.50 -Only $8.95 

RECORDING 
WIRE 

1 hour. . .$3.50 
r/u hour... 2.10 
14 hour... 1.40 

Attention Hams! Last Call 
On this Great Buy! 

BENDIX 
100 WATT 

TRANSMITTER 
C -W 

Easily converted to 
20 -40 -80 meter VFO 

and 10 meter crystal. Each ECO dial has 3000 divisions enabling quick precision shifting. This transmitter was constructed of the highest quality precision parts. Four separate output tanks; one 4 position selector channel switch having 7 sec- tions which changes the ECO, IPA, and output tanks simultaneously. All controls are mounted on the front panel. The housing is cast aluminum. Shields and case are sheet aluminum dimensions 11x12x15 inches. Wt. 35 lbs. Complete instruc- tions furnished. Uses 3 -807, 4 -12sk7 -each a separate master oscillator. Has a 5 AMP R.F. meter. Requires 750 volt 300 MA power supply and modulator for phone operation. We cannot sup- ply either the power supply or modulator. This is a complete coverage transmitter for the new or ex- perienced amateur. A true ham value. Complete with tubes, not 
many of these NOW ONLY SHIPPED units left. So hurry and get $29.95 COLLECT 
yours while they ONLY last. LIKE NEW 

SHIPPED 

WAVEMETER BC -1073A 
i"sed. Good Condition. Cov- 
ers 150 -210 MC. Companion 
to BC 10GSA receiver. Con- 
tains resonant cavity waveme- 
ter, oscillator, heterodyne am- 
plifier, tuning eye, 110Y -AC 
60 Cycle Power Supply. 

LESS TUBES 

COLLECT ONLY $4.95 
TERMS. All items F. O. B., Washington, D. C. 

All orders $30.00 or less, cash with 
order. Above $30.00, 25 per cent with order, balance C. O. D. Foreign orders cash with orders, 
plus exchange rate. 

VU-N RADIO 
WASHINGTON, iD C. 

938 F STREET. N. W. WASH. 4. D. C. 
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Within the Industry 
(Continued from page 26) 

standards of the radio and television 
industry, shall be used; 3. All local 
safety regulations and building codes 
shall be strictly adhered to by CTIS 
members; 4. Ample protection against 
lightning shall be provided on all in- 
stallations; 5. The television owner's 
person and property shall be fully pro- 
tected by liability and property dam- 
age insurance while installations are 
in progress; and 6. Special care shall 
be taken to make each installation 
safe, both electrically and mechanical- 
ly. 

Full details on the new program are 
available from NARDA at 1437 Mer- 
chandise Mart, Chicago 54, Illinois. 

* * * 

BILL C. SCALES has been named gen- 
eral sales manager of the Cathode - 

Ray Tube Division 
of the Allen B. Du 
Mont Laboratories, 
Inc. 

He will direct the 
sale of the compa- 
ny's CR tubes both 
to manufacturers 
and parts distribu- 
tors throughout the 

world. He has been with the company 
since September 1949 and was former- 
ly southwestern regional sales mana- 
ger for the Receiver Sales Division. 

Mr. Scales has been active in televi- to 
sion circles since the end of World G 
War II and in sales circles since 1936. m 
During the war he served as a captain to 
in military intelligence, from 1941- C 
1946, in the Pacific Theater. Y 

* * * N 
JOSEPH Y. RESNICK, formerly general to 
manager of Channel Master Corp., has RE 
been named chairman of the board and Vo 
HARRY RESNICK has been named presi- di 
dent and general manager of the firm vi 
. . . ROBERT E. BURROWS has been ap- fo 
pointed general sales manager of sa 
Thomas Electronics, Inc. of Passaic no 

. . . The election of DR. ADOLPH H. ele 
ROSENTHAL as vice -president and di- by 
rector of research and development LI 
has been announced by Freed Radio Ri 
Corporation of New York . . . ED- ge 
WARD A. PECARA has been appointed 
sales promotion manager of Motorola, R A 
Inc. He formerly held the same post ch 
with Zenith Radio Corporation . . . 
HAROLD M. BRETT, wage and salary 
administrator of Allen B. Du Mont 
Laboratories, Inc., died recently after 
a short illness. In point of service, he 
was one of the firm's -oldest employees 
. . . JACK M. WISEMAN, patent attor- 
ney, has joined Belmont Radio Corpo- 
ration where he will be in charge of 
the establishment and administration 
of patent procedures for special prod- me 
ucts manufactured by the company, cus 
and the development of an incentive res 
plan for the company's engineers . . . par 
SAUL FELDMAN has been named comp- H 
troller of Jewel Radio Corporation. He cha 
was formerly associated with Tele- Div 

Tone Radio and RCA . .. HERMAN T. 
KOHLHAAS. retired assistant vice - president of International Telephone. 
and Telegraph Corporation, died re- cently of injuries received in an auto- mobile accident near Jacksonville, Florida. He had been associated with the company for more than 42 years 

. Westinghouse Electric Corpora- tion has named E. W. RITTER, manager 
of the company's new Electronic Tube Division, a vice -president of the firm and has appointed E. V. HUGGINS to the newly- created position of execu- tive vice -president of the Westing- 
house Electric International Company 
. . . RICHARD H. DORF has joined the staff of Brach Manufacturing Division 
of General Bronze Corporation as an electronics project engineer .. HAR- 
OLD W. GIESECKE has been named as- sistant to the general manager of the Bendix Radio Division. He was for- merly associated with Westinghouse 
and Bell Labs ... EPHRAIM N. OSTER- 
BERG has been appointed director of purchases for Stewart -Warner Corpo- ration. He has been with the radio firm since 1916 . . . GEORGE O. SMITH 
is the new manager of components en- gineering for Emerson Radio and Pho- nograph Corporation . . . HAROLD L 
OLESEN, executive assistant of the Weston Electrical Instrument Corp., has retired after twenty years' service with the firm . . . DR. HARRY N. 
WALKER has been named vice- presi- 
dent in charge of sales for the Rich- ardson -Allen Corporation, manufac- 

rers of selenium rectifiers . JOHN 
. THOMPSON has been appointed 
anufacturing manager of the new 
be plant that Westinghouse Electric orporation will build in Bath, New ork ... Burlingame Associates of 
ew York has named S. K. BURNELL 
the post of advertising director . 

X WILSON, chief engineer of Tele- 
gue, Inc. the manufacturing subsi- 

ary of Muntz TV, has been named 
ce- president in charge of engineering 
r the firm . . . WILLIAM H. RODS, 
les manager of the American Phe- 
lic Corporation of Chicago, was 
cted vice -president of the company 
the board of directors . . . WIL- 

AM SLAWSON has joined the John F. 
der Publisher, Inc. organization as neral sales manager. 

* 

YMOND W. ANDREWS, formerly mer - 
andising manager of the Radio Tube 

and Television Pic- 
ture Tube Divisions 
of Sylvania Electric 
Products Inc., has 
been promoted to 
the post of manager 
of factory sales. 

In his new ca- 
pacity, Mr. Andrews 
will direct tube 

rchandising, sales planning, and 
tomer service activities and will be 
ponsible for maintaining sales de- 
tment liaison with tube plants. 
e joined Sylvania in 1945 as mer - 
ndising manager of the Radio Tube 
ision after serving as a Command- 
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er in the navy during World War II. He is a member of 

the IRE, ARRL, Society of Military Engineers, Radio Club 

of America, and the Reserve Officers of the Naval Services. 

DR. HARRY F. OLSON, director of the Acoustical Research 
Laboratory of RCA Laboratories, has been elected presi- 

dent of the Acoustical Society of America for the year 1952. 

Dr. Olson was the recipient of the John H. Potts Medal 

of the Audio Engineering Society in 1949. 

THE BRITISH INSTITUTION OF RADIO ENGINEERS is opening 
its "Festival Convention" on July 3 at University College in 

London with a session on "Electronic Instrumentation in 

Nucleonics." 
Subsequent sessions include: "Tube Technology and 

Manufacture" (July 5 -6, University College, London); 
"Radio Communication and Broadcasting" (July 24 -25, 

University College, Southampton) ; "Radio Aids to Navi- 

gation" (July 26 -27, University College, Southampton) ; 

"Television Engineering" (Aug. 21 -24, Kings College, Cam- 

bridge) ; and "Audio Frequency Engineering" (Sept. 4 -6, 

Earls Court, London). 

MILTON R. BENJAMIN. national sales manager of Majestic 
Radio ct Television, has been named vice -president in 

charge of sales for both Majestic and the 
products of the parent company, The 
Wilcox -Gay Corporation. 

He has been national sales manager 
for Majestic for the past year and prior 
to that served as regional sales man- 
ager. 

Mr. Benjamin was formerly associ- 
l} ated with Sonora Radio and in past 

years engaged in various manufacturing 
and wholesale activities in this field. He will soon celebrate 
his 25th anniversary in the radio industry. 

UUP //; bilk ! //////(l 
DO A HEAVENLY SOLDERING JOB 

Pick any job and you'll find a pip of a tip 

to use with the trim, slim Ungar Pencil. Any 

of the 8 Ungar Angels interchange in the No.776 
Handle to make a honey of a tool that does 

work faster and better than larger, heavier irons. 

Whatever your problem, you'll bless the day 

you discovered these saintly soldering cherubs! 

No. 1239la" MEAT, Chisel Tip, 371/2 Watts 

Used and recommended for radio, radar 

and TI' repair and maintenance, but 

because of greater lip temperature and 

more beat capacity, they are used on 

production lines for smaller work. Tip 
material is special pre -tinned alloy. 
Loss of lip material at high tempera - 

tures is less than with copper alloys. 

Ii'rile for Catalog No, 400 

Ungar ELECTRIC TOOLS, INC., Los Angeles 54, Calif. 

July . 1951 

Selo*ron 
SELENIUM 
RECTMERS 

May be up your ulley tvo i 

... AS THEY ARE FOR 

THE BRUNSWICK-BALKE- 
COLLENDER COMPANY 

rt 
.N.hen the howl control , s..nteps 

the foul Lnc the eL,oa,ie Main ton - 

,,ys an impulse causing; a light to gash 

,lone the alley. A 75 SSA Snnrrwa 
,e Is built into the toovul boa 

Fei, 
I...Lng Lat. 

!> 
The new "Tel -E- Foul," photoelectric Foul indicator 

produced by The Rrnnswick- Balke- Collrnder Company. 

famous manufacturer of bowling equipment, includes 

75 MA'SE..emum miniatures in its electronic circuits. 

Sel.erno» Selenium Rectifiers are the choice of an 

increasing number of manufacturers in diversified fields 

because they are so thoroughly dependable under 

all types of 
u 

dsireirf 
r o ai raror miniature 

qued 
du T1 n dthe 

electronic circuits, all the way tip to heavy duty power 

stacks used in a wide range of industrial applications. 

Whenever you meet up with a power conversion roblem. 

no doubt SWEMOs engineers can be of substantial 

assistance in recommending the right rectifier 
for your needs. Write us today! 

Seletron 
SELETRON DIVISION 

RADIO RECEPTOR COMPANY, INC. 
Qt. sm., lo2O In Rod.. and EI+-.. dip 

Sales Dept.: 211 W. 19th Si.. New Yeck 11, N. Y. Factory: 84 N. 9th 5t., Itooklyn 11, N. T. 

SAVE 
THAT GOOD LOOKING OLD CONSOLE - 

REPLACE YOUR OBSOLETE RADIO 

with a modern, easily installed 

ESPEY AM/ FM CHASSIS 
and your favorite console is "right- up -to- date" 

Rated an excellent 
instrument by Ameri- 
ca's foremost elec- 
tronic engineers. Ful- 
ly licensed under 
RCA and Hazeltine 
patents. The photo 
shows the Espey 
Model 511 -8, sup- 
plied ready to play. 
Equipped with tubes, 
antenna, speaker, 
and all necessary 
hardware for mount- 
ing. 

NEW FEATURES -Improved Frequency modulation circuit, drift 
compensated 12 tubes plus rectifier, and pre -amplifier 
pick -up tubes 4 dual purpose tubes High quality AM- 

FM reception Push -pull beam power audio output 10 

watts Switch for easy changing to crystal or variable 
reluctance pick -ups Multi -tap audio output transformer 
supplying 4 -8 -500 ohms. 

Makers of fine radios since 1928. 

Write for literature RN 
for complete specifi- 
cations on Model 511 -8 
and others. 

-11 TEL. TRofalgor 9 -7000 

MANUFACTURING COMPANY, INC. 
528 EAST 72nd STREET. NEW YORK 21. N. Y. 
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SERVICE -MEN! 

REEVES Soundcraft Labora- 
tories afford you the best in 
television picture tubes at 
prices consistent with such 

quality. When replacement 
requirements dictate the need 
for high efficiency and fidel- 

ity, Reeves products are the 
answer. Experienced service- 
men have found that they al- 

ways result in satisfied cus- 

tomers - and a profitable 
service operation. 

Soundcraft 
rectangular 

television tubes are available 
in 16 ", 17" and 20" sizes. 

You can use and recommend 
them with assurance because 
they are backed by the great- 
er integrity and experience 
of the Reeves name, a fore- 
most manufacturer in the 
electronics and recording 
field throughout the country 
for twenty years. 

CORP. 
TWENTY YEARS OF LEADERSHIP IN SOUND ELECTRONICS 

lo EAST 52nd STREET, NEW YORK 22, N. Y. 
EXPORT- REEVES EQUIPMENT CORPORATION 

10 EAST 52nd STREET, NEW YORK 22, N.Y. 
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10 Meter Mobile 
(Continued from page 48) 

oscillator should be adjusted. Plug 
in the 6AK5 and supply a regulated 
"B+" of 150 volts to the oscillator cir- 
cuit. With the help of a good wave - 
meter tune a reasonably accurate re- 
ceiver until the fundamental note of 
the oscillator is found. Do not be dis- 
turbed by the many birdies which will 
be found in a standard superhet. If 
the layout has been followed closely, 
adjustment of the trimmer should 
bring the oscillator's fourth harmonic 
to the low edge of the 10 meter band 
with the variable condenser in full. If 
this does not occur, the 250 µµfd. ca- 
pacity of the grid tank condenser may 
have to be padded somewhat. When 
the proper setting has been found, the 
variable condenser must be modified 
so that the oscillator cannot be tuned 
outside the 10 meter phone band. 
Plates may either be removed or, if 
permitted by the construction, rear- 
ranged to alter the amount of variable 
capacity available. The variable con- 
denser used can be seen in this latter 
condition in Fig. 5. The author reas- 
sembled the condenser several times 
before a good setting was obtained, 
i.e., a frequency range of 28.53 to 29.67. 
By using the oscillator, together with a 
wavemeter and a multimeter, adjust- 
ment of the doubler -driver and the 
final amplifier can be performed. 

The next step is to set the two slug - 
tuned coils to provide proper drive to 
the final amplifier. Set the oscillator 
to about the middle of the band. Plug 
in all the r.f. tubes, using a `B+" of 
about 150 volts. At this voltage no 
damage will be done to the tubes while 
tuning up. When tuning the 6AK5 
plate, the 6AK6 grid circuit must be 
operating, and when tuning the 6AK6 
plate circuit, the 6ÁQ5 grid circuit 
must be operating. This is because 
the grid circuit of the following stage 
as well as the plate of the circuit being 
tuned, form the shunt capacitance 
across the slug -tuned plate tank. The 
wavemeter, set to 20 meters, should 
be coupled to L2. L, should then be ad- 
justed for the maximum indication. If 
the peak setting cannot be obtained 
within the range of the slug adjust- 
ment, the number of turns should be 
adjusted as follows: using the Millen 
form specified, a maximum reading 
with the slug all the way out indicates 
that more turns are required; if maxi- 
mum reading is obtained with the slug 
all the way into the coil, turns should 
be removed. If a iron -core slug form 
is used these tuning instructions 
should be reversed. This procedure 
should then be repeated with the 
wavemeter set to 10 meters and cou- 
pled to L3. Even if the layout shown 
is changed considerably, proper ad- 
justment can be obtained with this 
procedure in short order. 

With proper drive, the final ampli- 
fier, the final tank condenser, padding 
condenser, and antenna condenser can 
be set. A temporary dummy an- 

TV KITS 

s 

BIG SCREEN TELEKITS 

NOW $1995 
ONLY 

LIST 
It's easy to own your own 
big screen receiver. Over 20,000 TELEKITS have been ssembled. Big illus- trated, easy -to- follow in- 
struction book guides you 
step -by -step through easy assembly. TELEKIT 
.±19 C uses 19- or 20- 
inch tube. Has wide -angle 70' electro- magnetic de - 
flection. Gives brilliant 
picture. Has hum -free, 
high -fidelity intercarrier sound. Automatic Gain 
Control, A.F.C. horizontal 
hold control, new high sensitivity, low power 

consumption circuit. Kit complete, with all parts, less tubes, $79.95 list. Write for free catalog with confidential dealer prices. 
BIG SCREEN CONVERSION KIT, $12.95 
Here's all you need to convert to big screen televi- sion. Comes complete with easy instructions for conversion of any brand set. 
Write "Dept. A" for FREE catalog of conversion kits, TV Parts, scarce TV Tubes, Picture Tubes and accessories, and Antennas all listed at confidential dealer prices. 

TELEKIT 
ELECTRO -TECHNICAL INDUSTRIES 
1432 N. BROAD ST. PHILADELPHIA 21, PA. 

NEW ADDRESS 
Same Big Bargains in NEW EQUIPMENT 

Each 
BC348 Dual- section volume control. $2.50 
MC215 Tuning Shaft for SCR274N. 1.25 
MC124 Tuning Shaft for MN26 306" 6.00 
MC136 Right Angle for MC124 2.25 
MC211A Right Angle for MC215 .85 
BC732A Localizer Control Head 2.50 
F10 Fairlead 1.50 

Please include sufficient postage 

LONG ISLAND RADIO COMPANY 
P.O. Box 474 Montrose, Penn. 

BRAND NEW TUBES 
1B3G -T ..$ 1.05 
1B245ybv. 14.95 
1827 .. 17.95 
1638 .. 29.95 
2C40 .. 9.95 
2C51 .. 4.95 
2D21 .. 1.59 
2J21A .. 9.50 
2 ./22 . .. 11.95 2i31 . .. 29.95 
2J32 . .. 29.50 
2J33 . .. 29.50 
2J34 , .. 29.50 
2J36 . .. 89.50 
2.156 . ..199.50 3B24 .. 3.95 
3E29 .. 19.95 

354 ....$ 0.89 7246 ..$ 2.75 4C35 ... 29.95 725A 6.95 4.131 .... 89.50 726C : 49.50 4J52 ....199.50 832 .. 5.75 6AJ5 ... 1.98 832A .. 9.95 688 .... 1.19 836 . 2.95 
6J4 6. . . . 5.95 872A 

, 

: : 1.95 6K4 .. 3.49 884 .. 1.75 65H7GT.. .89 1616 1.38 12A6 ... .89 1624 1.50 304TL 12.50 8020 1.98 700A /B/D 16.50 8025 . 
4.95 706CY .. 39.50 9001 1.75 706GY .. 49.50 9002 . 
1.50 7078 ... 14.95 9003 .. 1.75 717A .. 1.19 9004 .. .45 723A/B.. 14.95 9005 1.75 

1000'S OF OTHER TYPES IN STOCK! 
Send us your inquiries! We carry a complete stock of Radio and TV Tubes & electronic parts. 25% deposit with order. Bal. C.O.D. We pay highest prices for surplus stocks in tubes! 

1. S. H. SALES CO. 
Dept. R -2. 7552 Melrose Ave., Los Angeles 46, Calif. 

Complete Home -Study 
Course for Passing FCC 

Amateur Radio Examinations 
LOW COST 

PERSONAL COACHING 
Write for Details 

FEDERAL ELECTRONICS INSTITUTE 
45 East Putnam Ave., (Dept. D), Greenwich, Conn. 

OSPOTE BATTERY RECORDER 

WALKIE-RECORDALL SRECORDER- PLAYBACKY 
Continuous, permanent, accurate, indexed recording at only 5c per hr. Instantaneous, permanent playback. Picks up sound up to 60 ft. Records conferences, lec- tures, dictation, 2 -way phone & sales talks:' while walking, riding or flying. Records closed briefcase with "hidden mike "! Write for Detailed Literature. 

MILES REPRODUCER CO., INC. 
812 BROADWAY Dept RN-8 NEW YORK 3. N. Y. 
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tenna s ould be attached to the an- 

tenna circuit. A short length of 52 

ohm coaxial cable terminated in a 52 

ohm, 1 w' att carbon resistor will suffice. 
Set the oscillator to the low edge of 
the band. The C. padder should be 
peaked and the final tuned to dip. A 

wavemeter tuned to 10 meters set near 
the 52 ohm load should show maximum 
reading at these settings. The oscilla- 
tor should then be retuned to the high 
edge of the band. If the padder must 
then be set to a lower value to re -dip 
the final (which will not happen if the 
circuit diagram is followed) a larger 
variable condenser must be used for 
tracking. If a larger value of pad- 
der is required the tracking condenser 
should be tapped down on the final 
coil until the condenser tracks across 
the band. About a quarter turn from 
the top was found to be correct in this 
layout. When all settings are com- 
plete, the mobile should overheat the 
52 ohm, 1 watt resistor in about 15- 

30 seconds. 
There are no adjustments to make 

in the modulator. The mike need only 
be plugged in the "B+," raised to the 
proper value, and the unit is ready to 
operate. 

Operation 
Imagine, if you can, a mobile in 

which every station heard can be zero 
beat without taking one's eyes off the 
road! Just throw on the oscillator, 
turn the National vernier knob until 
the oscillator covers the station to be 
worked and it is done. No longer does 
a station calling CQ say, "W tun- 
ing this frequency first and 100 kc. 
either hide . . ." leave the mobile op- 
erator out. 

The results have been terrific. A 
large number of stations called are 
100% contacts -and believe me 7 

watts in the clear on ten meters is 
plenty. The author has worked 19 

states in clear complete QSO's and the 
DX log includes a KZ5 and a KP4 
while in motion; all in a period of 
three weeks. Using a dynamotor power 
pack, the entire battery drain to the 
relays, tubes, filaments, and "B+" 
for both transmitter and converter 
amounts to only 11.5 amperes! Here's 
an installation that's small, conven- 
ient, easy on the battery, easy to serv- 
ice, and really effective -an ideal 
mobile! 30 

Ju1y, 1951 

PRICES ARE DOWN HERE 
RAPIO 
STANDARD 

f 
SULUNS 5 
T 

RP 

RO 
BC -438 BEACON 

RECEIVERS 
Similar to BC 1206. 
Manufactured by De- 
trola Radio. 200 to 
500 ICC. For Direction 
Finder. Contains 2- 
25L6, 1 -6SA7, 1- 
6SF7, 
6K7. Excellent 7condi- 
tion. 

Complete. $7.95 
2 VOLT WET CELL 

RADIO BATTERY 
NEW. Uncharged (Appt. 

t. 4 lbs.) TYPE e1AE 
20 -2 Ea. .DD JJ 
Complete set of three with 
Box and Connections to 
make e 6 volt, 20 Amp. 
Hrs. Battery Uncharged 
(Approx. wt. 15 $5.95 
lbs.) Set 

MG -149F INVERTER 
Input 24 Volt DC 36 
Amps. 110 v. 400 Cy. AC 
00 V.A. Output 

c at SO 
/o 

P.F. Used, e con- 
dition $8.95 ea. 

MIDGET SELSYNS 
AY type operates from 
6 -12 Volts 60 Cycl. Use as 
both transmitter and - 

tliver. These compact lit- 
e units draw almost no 

current and work fine for 
re ote sition i di- 

21t i n g applications. ications. OD / 21%4 x 2 ". All New 
(Appr. wt. 1 

Elb.)i $1.50 
PROP PITCH 

MOTORS 
F o r your Beam An- 

Volt,aA.0 eroD.C. Ve 
1I.P. Motor; 1i/4 RPM 
Gear Reduction, 7000 
to 1. AIL 
BRAND $13.95- NE \ \ ".. 

NO INFLATION ! ! ! 

REVERSIBLE MOTOR 
1/ H.P. Ball -bearing 
3450 

case. eedss only 
Blast- 

proof 
a 

All 
for start- 

ing. 
V., 

Brand New. 
110 
Special 

60 Cy. 
LpwciPl $3.95 Low Price.. 

3" TRIUMPH 
OSCI LLOGRA PH 

Complete Test Scope, with 
built -in Wobbulator. so as 

ebe used On TV or FM 
servicing. Operates from 
110 ent 

condition. ( AA Real 

SPECIAL... $34.95 Ea. 

MODEL GO -9 
TRANSMITTER 

All brand New. 100 Watts 
CW. or MCW. emission. 
Operates from 

0 1V. 800 Cycle, easily convert- 
ed to 60 Cye operation. 
Loin frequency range, 300 
KC. to 600 KC. High fre- 
quency 3,000 KC. to 18.- 
000 KC. using an E.C.O. 
We turn da with each 
transmitter. C o m n l e t e 
with 
schematics .... $59.95 

RU -19 RECEIVERS 
These units are ideal 
for ship -to -shore re- 
ceivers, ADF, and mo- 
bile operation. They 
come complete with 9 
coils covering frequen- 
cy range of 195 KC to 
13570 KC, 24 volt 
Dynamotor, all cable 
connectors, remote 
tuning head and a- 
bles pare tubes, tun- 
ing ter, instruction 
manual, junction box, mounts, etc. etc. 
NOTHING ELSE TO 

BRAND ALL BRAND 
NEW. $39.95 COMPLETE 

METERS 
Westinghouse-G.E.-Weston 

MILLIAMPERE D.C. 
3 " -0 to 50...$3.95 Ea. 
3 " -O to 100... 3.95 Ea. 
3 " -0 to 150... 3.95 Ea. 
3 " -0 to 200..- 3.95 Ea. 
3 " -O to 250... 3.95 Ea. 
3 " -0 to 750... 3.95 Ea. 

VOLT METERS 
3 " -O to 8 AC. .$2.95 Ea. 
3 " -O to 15 AC. 2.95 Ea. 
2 " -0 to 30 DC. 3.95 Ea. 

ALTIMETERS 
Sensitive type - Ideal for 
planes 

40,000 ft 
automobiles. 

pe to Operate from 
Barometric pressure. No 
special hookup needed. 
Excellent condition. Low 
priced at 

Ea. $7.95 
FL -8 FILTER 

Range or Voice for 1020 
cycles Audio. Switch 
mounted on Filter. Excel 
lent for C W. 

Ea. $1.25 
DESK TELEPHONES 

French Type, Western 
Electric, Kellogg Mono- 
phone, etc. Can be used 
for 'al 

s 
er ice, extn 

a 

phone r remote co nn 

pparatu s. 
With Dial . $12.95 
Less Dial 9.95 

JEEP GENERATORS 
12 Volt DC Output @ 60 
Amp. Complete th Volt- 

tage Regulator and Amme- 
er. Ideal for Boats , 

Trucks n Mobile Radio 
se. Excellent $4995 condition. 

12 VOLT BLOWii 
MOTOR 

Trade 
from 
Winds 

12B1 Volts D a C 

a 6.6 AMPS. Diameter of 
cage 7 ". Ideal for Boats or 
Trucks. BRAND $4.95 
NEW 

POLE INSULATORS 
Glass 2" Insulator with 
3" crew, overall length 

fur telephone use. 

$10.00 Per Hundred 

All Mail Orders Promptly Filled, F.O.B., San Francisco ... All California Orders - Ad 

end postage stamps. Write for our free booklet listing our stock and prices on Radio, 
Motors, Wire, Meters, Batteries, Aluminum Sheets, etc 20 / Dep. on all CO.D. order 
sale. 

3 " -O to 400DC.S3.95 Ea. 
3 " -O to 500 DC. 3.95 Ea. 
3 " -O to 4 3.95 Ea. 
(Ala are 1 Ma. full ale, 
require external ultipli- 

erTIME HOUR METERS 
99999.9 Hrs. 

10 -12 Volts, 60 Cycle 3 Inch....... .$6.95 Ea. 
2' 

240 Amps. DC $3.95 Es. 
sO 

HN/MYO 

SETSED 

manufact cers. Various 
bat- 

teries needed for op- 
eration: Use in Pairs 
with wire. Audible up 

TV 
10 miles. Ideal 

installa- 
tions, etc. Excellent 
eonditien. 

Pair $17.95 
INTERVALOMETERS 

This unit Was used to re- 
lease bomb loads at differ- 
ent time intervals and now 

a n be used ideally for 
dark room timers, e t c. 
Complete with two 2050 
tubes: four sensitive re- 
lays and other related 
parts. 

Dts. 

Excellent t A fl G 
condition.... EachP{- ß.774J 

TG -5 CODE OSCILLATOR 
Uses a 221/ volt dry cell 

cello. 
battery 

Contains ontins keyingre- 
buzzer and head set. t All 
brans with as 

carrying 
e 
case.E.. $9.95 

G.P.7 TUNING UNITS 
6 Ranges: A- 350 -800 
KC., B -800 -1500 KC., 
C - 1500 - 3000 KC., 
D - 3000 - 4525 KC., 
E - 4525 - 6500 KC., 
F - 6200 - 9050 RC. 
Also contains Capaci- 
tors, Rsisters, 

Ver- 
nier Dials her w e tharts 

and 
A REAL 

BUY while last. 
Each unit $4.95 ange 

3% Sales 
ToTax , Hardware El 

All items subject to prix 

1230 Market Si., San Francisco 3, Cal. 

STANDARD SURPLUS Telephone HEmlock 1 -3106 

e 

Get the practical 
training you need 
to qualify for high - 
paying TV servic- 
ing jobs. Take TCI 
Training! 
You train at home with an easy -to- follow, 
PRACTICAL program, designed by service- 
men for servicemen. It's non -mathematical 

all practical television servicing with- 
out theory; without repeating your radio 
training. It's based on field- tested servic- 
ing techniques perfected by more than 200 

TV servicing experts. You learn testing, 
servicing, repair, set conversion, master an- 
tenna installation field- servicing short -cuts. 
Complete sections on COLOR TV, COLOR 
CONVERSION and UHF are also included' 

YOU LEARN BY DOING! 
You actually build and train on a large - 
screen TV receiver, given to you as part of 
the course. This set is yours to keep! In 
addition, as an optional feature, you can get 
TWO WEEKS ACTUAL FIELD EXPERI- 
ENCE going on service calls and working on 
the repair bench for Chicago's largest in- 
dependent TV servicing organization. Age 
is no barrier. Many TCI students are over 40. 

ACT NOW! Fill out and mail coupon for 
FREE Catalog and Sample Lesson. Write 
TODAY. 

TELEVISION 
COMMUNICATIONS 

e 
e 
e 
f1 

e 
e 
e 

e 
e 

MEN WITHOUT 
5.7TRAINING! week GPre -Tele- 

vision Course in Radio - as special prepa- 
ration for TV. Mail coupon for details. 

.11)1)on S. Kiser, Active President of T.0.í., is e 
e Registered professional engineer, TV consultant, 

e author of TV Books. 

You Train at Home... 

Set Your Own Pace... 

Learn by Doing. 

2 
You Build and Train 

on Large -Screen TV 

Receiver Given With 

Course. 

You Get Actual Field 

and Bench Experi- j, , 

ente with a Service 

Company. 

MAIL NOW FOR FREE BOOKLET 

205 W. Wacker Dr., Dept. 1 -L, Chicago 6, Illinois 

s MILTON S. KIVER, President 
e TELEVISION COMMUNICATIONS INSTITUTE 

e 205 W. Wacker Dr., Dept. 1 -L, Chicago 6, III. 

e Yes, Mr. River! Rush FREE Catalog and Sam- 
ple 
servicing. 

practical training 
I am not obligated. Salesman will 

not call. 

Name Age 

e Address 

ee City Zone.... State 
Beginners: check here for full facts on Pre- 

TV Radio Course. 
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SUMMER SALE 
ALL PRICES CUT TO BONE 
Don't Buy Tubes until you get our prices. Quantities Limited. Prices Subject to Change 

Without Notice. Low Prices. 

RADIO & TELEVISION TUBES 
These prices eply only on ders for 12 o ore tubes. Orders for less than 12, write for quotation. 

1B3 -$1.33 6BA6 -$ .72 6X4-$ .60 1L4- .80 6BA7- .96 12AT6- .75 1R5- .80 6BE6- .72 12AT7- 1.16 
1 S5- .72 6BG6- 1.92 12AÚ6- 1.00 1T4- .80' 6BH6- .80 12AÚ7- 1.20 1U4- .80 6896- 1.28' 12AX7- .96 1U5- .72 6CB6- .80 12BA6- .90 394- .88 6CD6- 2.75 1213E6- .90 3S4- .80 6C4- .66 19BG6- 2.40 3V4- .80 654- .72 1978- 1.16 6AK5- 1.56 6507- 1.16 25696- 1.28 6AL5- .80 6SK7- .90 25L6- .72 6AQ5- .80 6SN7- 1.10 35C5- .80 6AT6- .60 6T8- 1.28 5005- .80 6AU6- 1.00 6V6- .90 117Z3- .75 6AV6- .60 6W4- .72 
All Other Types at Vast Reductions 

Westinghouse Kuprox Rectifier 0.64 Amp. 28 Volts. Reg. $11.00 ea. Special $1.95 TUBE SALE -X2A7- 55.27 -85.31- 58 -57. No Mixed Ass't. 6 Each Type 2.25 
12 BRAND NEW 10" PHONO RECORDS -Ass't Jazz -Popular. Please specify $1.79 
Single Pole -10 Pos. 2 Gang Switch 29c 

EVEREADY 
IN 

FRESH 
STOCK FOR PORTABLES, 

BATTERIES 
ETC. 'B' -'A' 'B' Batts. 'A' Batts. 457 $1.75 717 70e 482 3.75 720 39c 

490 1.58 724 42c 
753 2.28 726 49e 
755 3.96 736 60e 3.68 742 74c 
950 Flash Cells. .48 for. 746 

$3 9Ó 
3 Ft. 5 Wire Shielded Cable with Amphenol Connec- tion 8 for $1.00 
Signal Corps Phones -2 M. Ohms (8 M Ohms 

$1.00 2 Ft. Ext. Cord (and Plug) 40c 
2 MFD -1000 V Upright Bottom Lug 89c 

TOBE TUBULAR ELECTROLYTICS 20 -20 MFD. 150 V.. 49e 30 -30 MFD. 150 V 57e 40 -40 MFD. 150 V...59e 
Low -Loss Short Wave 

Lock Type Air Trimmer 
Variable Condensers 

^v 3 PI. 12.15 Mmfd .120 
. 7 P1. -25.30 Mmfd.. 15e 

. -Q. 8 P1. -30 -35 Mmfd..16e 
14 PL- 56 Mmfd 24c 
27 Pl. 100.110 Mmfd 35e 

3 GANG T.R.F. 
VARIABLE CON - 
D E N S E R S 
000365 Con. 65e 

D.P.D.T. SLIDE 
TOGGLE 
SWITCH ....15e 

4 PR. WAFER SOCKETS -$1.49 per C. each......3e 5.6 PRONG WAFER SOCKETS $2.50 per C 100 ASST. SOCKETS- 4 -5.6 -7 ..... 53.50 perC 1,000 OHM WIRE WOUND POTENTIOMETER....155 
30 HY- FILTER CHOKE SHIELDED - 3 for $1.25 UNSHIELDED 3 for 1.00 2,000 ohm Wire Wound Rheostats.... .$1 per doz. CARTER WIRE WOUND C.T. VARIABLE 20 OHM RESISTORS 85e per doz. GEN. ELEC., WESTINGHOUSE, 

e 
tc., 60 CYCLE WATT 

HOUR METERS, slightly used, perfect condition, same 
as 
used in your home. 110.125 volts. 

5 $3.95 
PIEZO CRYSTAL HOLDERS. 

12 for $1.00 -56.00 per hundred -$50.00 per 1,000 
RCA Band Switches - 
3 gang, 3 pos. 3 band.30e 6 gang. 4 pos. 4.5 band.40c 
Trimmer -Padder Asst.-ail isolantite- singles, dual: triples -100 asst. pieces $2.25 
Philco push button Rotary Switch Double Pole....35e 
ATTENTION: Prospectors. Expl orers for H i dden Treasures! Construct a U.S. Army Type of Metallic Mine Detector Amplifier. Amplifier it only (less tubes and bat- teries) with cables, headphone cord, and jack. Army wiring diagram. Type AN /PRS -I $1.95 
RCA Asst Mica By-Pass Cond. .001. 100 for . .955 8 er 9 Gang Push Button Switch 49e 
DRILLED CHASSIS FOR 5 -6 tubes 5 "x10 "x11/2" 25e 
PHONE JACKS -OPEN & CLOSED AUTO 18e 
EBY SPEAKER VOL. CONTROL -60 OHMS 150 SALE -PHONO RECORD ALBUMS -12 " -3 comp. 15e; 

10 " -3 comp. ISe; 4 comp. 20e; 12 comp. -69e 
6 Prong Amphenol Sockets $4.00 per C 
AMERTRAN FILAMENT TRANSFORMER -8.3 V., 1 Amp. Encased Isolantite Terminal Posts....$1.50 
VULCAN HEAVY DUTY 100 WATT SOLDERING IRON. Built for U.S.N. Brand New- Ezuiv. sells for $8.50 OUR PRICE $2.99 
AMERTRAN AUDIO OUTPUT XFORMER -Pri. 10.000 e 15 MA; Sec. 300, 6 -1 Ratio $1.49 
AMERTRAN MIXER AUDIO XFORMER -Pri. 600 -10.- 000 Ohms $1.00 
156.1 RATIO VERNIER DIALS -4 in., a/8 in. Hub.35e 
LINE VOLTAGE NOISE ELIMINATOR -Plugs in Be- tween Radio and Elec. Socket 35e 
12 in. MAGNAVOX SPEAKER, 1100 Ohms....9295 
HEARING AID CORDS -Assortment of 12 for....91.00 
BY -PASS COND. ASST.-25 Cans, Bake., Paper, - 

etc. $1.00 

MINIMUM ORDER $3.00 -NO C.O D. 
SHIPMENTS- PLEASE INCLUDE POSTAGE 

NEWARK 
SURPLUS MATERIALS CO. 

Dept. JY 
324 Plane Street NEWARK 1, N. J. 
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Spot Radio News 
(Continued from page 18) 

Defending the recent color decision 
of the Commission during another talk 
in Bloomington, Indiana, he pointed 
out that .. . "in the heated public 
debate over the correctness of the 
Commission's decision to adopt color 
standards embodying the CBS field - 
sequential color television system, 
some people have lost sight of the 
care taken by the Commission to in- 
sure that its final decision would be 
based on a fully- informed judgment 
and in the public interest. . . . The 
color television issue which was part 
of a larger rule -making proceeding 
was not, as many persons seem to 
believe, a private litigation between 
two or three large broadcasting inter- 
ests. It was a typical rule- making 
proceeding to determine what trans- 
mission standards for color television, 
if any, should be established for tele- 
vision stations." 

MULTIPLEX FACSIMILE BROAD- 
CASTING, for years and years a lab 
project, has now entered that long - 
anticipated stage of transmission on a 
consistent basis, thanks to temporary 
rulings of the Commission. Now, FM 
broadcast stations can transmit mul- 
tiplex facsimile, provided the trans- 
mission does not reduce the quality of 
the aural programs simultaneously 
transmitted, and provided that no deg- 
radation of the aural programs results 
from such facsimile transmissions 
when received by FM receivers not 
equipped with a filter or any other ad- 
ditional equipment. 

Action on this interesting phase of 
broadcasting was taken in part as a 
result of striking demonstrations made 
by fax's premier enthusiast and inven- 
tor, John V. L. Hogan, in his labs a 
few months ago in New York City. 
Transmitting over a circuit between 
Major Armstrong's lab at Columbia 
University and the Major's station in 
Alpine, N. Y. (KE2XCC), reception in 
downtown New York was recorded as 
excellent. 

An ingenious technique is used by 
Hogan to provide quality signals. A 
scanner is employed to modulate a 10- 
kilocycle carrier. This, in turn, intro- 
duces the output to a 35- kilocycle os- 
cillator and mixer, producing an am- 
plitude- modulated subcarrier of 25 
kilocycles. A filter is used to remove 
frequencies below 15,000 cycles. Thus, 
no appreciable facsimile signals can 
penetrate the aural range of frequen- 
cies. This ampltitude- modulated sub - 
carrier and the normal FM aural sig- 
nal are then introduced into the FM 
transmitter for transmission in the 
ordinary manner. 

Further proof that the Hogan sys- 
tem was an excellent medium ap- 
peared in the results of tests conducted 
during the summer of '48, when a se- 
ries of qualitative field studies were 
made in conjunction with WQXR -FM. 

In the course of this survey, more than 
120 standard FM chassis of more than 
20 makes were checked and no inter- 
ference was found with the sound pro- 
gram caused by the simultaneous fax 
program. During this entire testing 
period, the FCC was told, no listeners 
ever complained of any interference. 
Similarly during field tests involving 
a few test receivers in Philadelphia 
(WFIL -FM), Chicago (WEAW and 
WMAQ -FM), no interference or degra- 
dation was observed by the Hogan 
staff or other interested persons. 
(Bench tests, conducted by Hogan to 
determine the effectiveness of the sys- 
tem, also appear in the record to il- 
lustrate the possibilities of the multi- 
plexing plan. In these tests, fax sig- 
nal were applied to a multiplexer, the 
output of which was passed into an FM 
signal generator. For the first meas- 
urements no sound input was applied 
to the multiplexer. The deviation of 
the signal generator was set at plus or 
minus 5 kilocycles on a full black fax 
signal. The radio- frequency FM out- 
put of the signal generator was con- 
nected to the antenna terminals of the 
receiver under test. The output of 
the set was then passed through a 15- 
kilocycle low -pass filter and applied to 
the terminals of a vacuum -tube volt- 
meter. The low -pass filter was used 
to prevent the voltmeter from respond- 
ing to the inaudible carrier and side - 
band components in the vicinity of 25 
kilocycles, but still permitted an indi- 
cation of any voltage injected in the 
full audible spectrum by the fax signal. 
As an initial calibration procedure, the 
fax input to the multiplexer was dis- 
connected, an audible tone was ap- 
plied to the sound channel input of the . 

multiplexer, and its level adjusted to 
produce 100 per -cent modulation, or 
plus or minus 75 kilocycles deviation, 
of the signal generator. The output 
of the system, as read on the volt- 
meter, was then recorded. In the in- 
terference test, the audio input tone 
was disconnected from the multiplexer 
and the fax input reconnecteed. The 
fax scanner was set to scan repeatedly 
a 110 line per inch black and white 
raster in order to produce a continuous 
modulation of the 25 kilocycle subcar- 
rier. The vacuum -tube voltmeter was 
carefully watched under this condition, 
but in no instance was there obtained 
a reading which could be attributed to 
interference caused by, the fax sig- 
nals.) 

During the New York session, the 
Commission also heard William S. 
Halstead, prexy of,,. Communications 
Research Corp., describe a system 
which differed from the Hogan ap- 
proach in one phase, the use of fre- 
quency shift instead of AM. In this 
method, a scanner is also used to mod- 
ulate a 10 kilocycle carrier. However, 
the resultant output is connected to a 
demodulator for removing the 10 kilo- 
cycle carrier; the demodulated signal 
is in turn introduced into a frequency - 
shift modulator and oscillator, which 
provides at its output an FM subcar- 
rier. This is fed to the transmitter for 
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AMATEUR INDUSTRIAL 

COMPONENTS 

Brand New o Standard Makes 
Not War Surplus 

VARIABLE CONDENSERS 

Single Section 
.75 Mmfd-6750V. Gap -15 Plate -Ham $5.50 

.115 Mm(d- 6000V. Gap -15 Plate -Ham 3.50 
.50 Mm d- 5000V. Gap -15 Plate -Ham 3.50. 

.100 Mm d- 2000V. Gap -19 Plate Card ...... 
1.55 

.150 Mm d- 1000V. Galr- -27 Plate Bed .25 
35* Mm d- 1000V. Gap-13 Plate -Card 1.25 

40 Mmfd- 1000V. Gap -19 Plate -Butterfly 
28* Mntfd -50 Mmfd -75 Mudd APC Type .Each .39 

Split Stator 
25 MmfÌl -Ea. Sect. 1KV Gap -18 Plate 1.75 
35 Mmfd Ea. Sect. 1KV Gap -26 Plate 1.75 
50# Mmfd -Ea. Sect. 2KV Gap -22 Plate 2.50 

100 Scredraj eG Plate w 
. dustm t-# Stra line Fred. 

Rheostats -25. Watts- New -Clean 

15, I , 4 0h 
60*, 

, 

70* 150, 200 ohms. Ward Leon - 

Each 790 Lots of 10 $0.75 
*Screw driver adj. 2 lug, 3 lug. 

BAT HANDLE TOGGLE SWITCHES 
10 Lots Each 

SPST -5A 125VAC $0.29 $0.26 
SPOT-3A=1 2 5 V AC .43 .40 
DPST -3 125VAC 
DPDT -3 = I25VAC .53 .50 

Bakelite Panel Meters -Famous Brands 
21/2" RD -0-25 Mils 

3.95 0 -200 Mils 
n -:300 Mils Each 

et of 3 $11.00 
0 -1000 volts 

Weston Meters in Stuck -Inquire for Quotes. 

50 Amp. magnetic contactor G.E. Cat 8r66W4 $15 95 110V. -GO er cod 

Audio Input form 
250,, p33'3, 500 to 

Streamline 
50K Grid -Elects 

shield. 
Ne 50, Each $2.95 shield. vev 

Bathtub roudenser- Special a h 9e -DC de terminal -_ lug Each 2500 lots $Ó. 
Many sizes in stock. 

Channel Condenser -GE 28F599 -Wl .i (0OOVti$0.60 

Hi- Vnitalle Condenser.-.001 Mfd- 75.000 Volts, D.C. 

OOrig. nPack 
known 

carton Each #75E ch $74.95 

Tubes in .tock. Quotations 
onnrequest bypreturn'tmail. on 

TERMS: I::,il,vay 
with 

Ards . 

Balance 
N. Y 

O.D. Shipped 

GREENWICH SALES CO. 
59 Cortlandt St. 

NEW YORK 7, N. Y. 

EVERY 
RADIOMAN 

Can Use These 

SERVICE HINTS! 
Valuable Manual Yours -FREE ! 

Every page of "How t o Sim- 
plify R a d i o Repairs" is 
packed with on- the -bench, 
practice ideas. Contains 
photos, charts, diagrams - 
nn Ruff-no vague theory. In 
plain eery-day 
gives you priceless 

language aggest 
rions- 

ew servicing ideas. 
You'll se and benefit from 
the ex erience of experts. 
Partial list of contents: How 
to Loco ize Trouble; How to 
Service Amplifiers; How to 
Test for Distortion; How to 
'l'est At dio Circuits; How to 
Test 
Faults 

Speakers: 
in Oscillators; How 

to Test Radio Parts -and it's 
all yours -FREEI No obli- 
gation. 

SEND COUPON OR PENNY 

POSTCARD FOR YOUR 

FREE COPY TODAY! 

FEILER ENGINEERING CO., Dept. 7H1 
1 8026 N Monticello Ave., 

Skokie, 
III. 

Chicago) 
Please ROSH my FREE copy of " HOW u, Simplify' 

Radio Repairs.' 
llName ' 
Address 
City Zone.... State 

Ram us im ani on m mi mi mi no mir. 
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transmission along with the normal I 

aural signals. 
In a commentary on both systems, 

the Commission noted that there were 
three points which prompted the is- 
suance of temporary rather than per- 
manent regulations for transmission. 
One involved the use of test receivers 
with, in the main, a de- emphasis cir- 
cuit, operating prior to the first audio 
stage. The FCC experts pointed out 
that where de- emphasis is used after 
the first audio, intermodulation or 
other similar effects which may occur 
may be considerably increased, owing 
to the presence of the fax signal at 
its original amplitude at that point. 
The fact that the tests were, for the 
most part, qualitative rather than 
quantitative, and no definitive compar- 
ative studies of both systems had been 
conducted, was cited as another reason 
which made it difficult to establish per- 
manent standards. However, the Corn - 
mission felt that the art would profit 
by a temporary ruling which would 
permit continuous tests and studies of 
both systems, and eventually provide 
data which would disclose which sys- 
tem is best for public service. 

In the meantime, multiplex fax will 
be on the air on an unlimited time 
basis. 

TILE PETROLEUM INDUSTRY, 
one of the most active users of mobile 
radio systems, recently reported that 
it was running out of frequencies in 
the Texas -Louisiana producing areas 
where service demands are heavily 
concentrated. In an investigation of 
this problem, it was found that there 
are several solutions involving regional 
re- allocations which could be used, not 
only to help the oil folks, but others, 
such as the forest products group. 

A lucid explanation of how this 
unique plan might work was presented 
by Commissioner George Sterling dur- 
ing a recent talk before the Petroleum 
Industry Electrical Association in Dal- 
las, Texas. He pointed out that, in the 
instance of the oil diggers, the exclu- 
sive frequencies of the Forest Products 
Radio Service in the 49 mc. band might 
be used. Explaining that since the 
foresters have a regional concentra- 
tion of logging activity in the Pacific 
Northwest and since the oil activities 
were in the South and Southwest, it 
may be possible to adjust the present 
allocations in a manner which would 
be beneficial to both groups. "Such a 
plan," he said, "presumably would 
take the form of an arrangement 
whereby some of the (oilers') 48 and 49 

mc. frequencies would be released to 
the logging group and they would do 
likewise with some of their frequencies 
for use in states where the oilers are 
crowded." 

Channel splitting was offered as a 
second solution by the Commissioner, 
who indicated that operation in the 25 

to 50 kilocycle band could be on a 20 
kilocycle separation basis, rather than 
the present 40 kc. arrangement. Ster- 
ling declared that he realized that this 
type of change would have to be of an 

The Hottest 

item since 

tube 

TURRET 
BOOSTER 

Patent Applied For 

Operates on Intermediate Frequency - 
one setting for all channels. 
Removed or installed without disrupt- 
ing wiring of set. 

Fully concealed within set -no exterior 
units. 
Improves reception - increases video 
output 15% upwards. 
Improves receivers having poor sound 
(Emphasis placed on sound by IF coil 
adjustment.) 
Comes on when receiver is on -no extra 
switches to complicate the tuning of the 
receivers. 

°Less additional tube. 

Money Back 

Guarantee 

DARD -CITY INDUSTRIES, INC. 
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TV PARTS 
Replace with the Right Part 
at the Right Price . . . From 

Wholesale Radio! 
TV TRANSFORMERS 
VERTICAL OUTPUT TRANSFORMERS 

3;T011- Replacement for 20472, 19,000 ohms pri. 
imp. Turns ratio 10:1. Mounting center @eg ee 

I 19/32 x 1% 
43701I-same as above with 2 13/16" mtg 

579 center 1 

VERT. BLOCKING OSC. TRANSFORMERS 
I6TB11- Replaces 20872. Mtg. Center 

15/16" J L+ I r49 1 

217811-Same as_above. 2" mtg. cen- I 19 
ter 

For General Elec. Type TV Circuits 
Use Genuine GE Parts 

Horizontal Sweep Output 
and HV Transformer 

R70.085. For 66 to 70 degree 
tubes such as 14CP4, 16KP4, 
19AP4, 24AP4. Max. HV 
to CRT anode 15 

$1 05 KV 
RT0 -092. For 52 to 60 degree 
tubes. Max. 11V 15KV to 
load. Lone @ 7 ef3 
leads tD 

DEFLECTION YOKE RLD -025 
To sweep 10 degree tubes -S6,81 

EM -PM FOCUS COILS -S4.50 
RLF -026 for 10 " -52° tubes 
RLF -028 for I2 " -52° & 16 " -53° tubes 
RLF -038 for 16 " -70° round and rect. tubes 

RTO.064 VERTICAL SWEEP OUTPUT 
TRANSFORMER I I0; I Ratio) -53,60 
WIDTH & LINEARITY COILS -78c 

RLD -014- Width; Linearity -1.27 Mh 
RLD -016- Linearity -1.3 -11.5 Mh RLD019- Width -6.5.40 Mh 
RLD -020 -Linearity -0.3 -3 Mh 

HORIZONTAL OSCILLATOR COIL 
RLC -091 Ferrite core oscillator coil is center - 
tapped for use in sine wave horiz. oscil- @ f 

0 lator circuit with A FC tD 5 J 
SINGLE ION TRAP MAGNETS -93c 

RET -005 for 10" and 12" round II KV and 19" round 14K V.. Gauss -35 
RET -003 for 14" and 16" reet. 13 KV and 24" 
round 18 KV. Gauss-42 

70 DEFLECTION 

YOKE $/50 
DYB -I30 / 

For Up to 20" Tubes 
H.V. TRANSFORMERS 

More voltage than you'll 
v 

ever need for tubes up to 20 ". Op- erates i every nearly very 
make set. Fits original 
This transi.. 

mounts. 
0 000, 500 mmfd. tond. 

and 70° den. yoke 
above makes complete circuit replacement for 
b i g picture 
pion. Mode181290 

Conner- 
y 

Quam Focalizer 
Replaces wire -wound 
focus coils. Up to 12 
KV $2.85. 12 KV 
and over $3.50. 

Hottest Ti' Antenna Buy! 
8- ELEMENT CONICAL ARRAY 
HI -GAIN FOR FRINGE AREAS 

Can he stacked 
for ultra fringe 

areas. 8 interchangeable 
elements. Use with any 
type lead-in 72 to 300 

$495 ohms. Snyder XA -44. 
less meat, 

4B ASSEMBLY for connecting 2 double- stacked ar- rays Set $1.95 CONICAL TIE RODS, for stacking conical aerials .85 STEEL EXTENSION POLES. Weather treated. 
30 ft. long. 15/4" dia. $2.19 5 ft. 
35/2 ft. along. 11 /di dia. 'lCrimped end 1.19 

WRITE FOR FREE FYI BULLETIN Address Orders to Dept. RN -7 
Or call MUlberry 2134 

WHOLESALE 
RADIO PARTS CO., Inc. 

311 W. Baltimore St. 
BALTIMORE 1, MD. 
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evolutionary type, since ... "its ad- 
vantages could be realized fully only 
over a period of years." However, since 
it is possible to produce FM equipment 
which could operate with such separa- 
tions, according to Sterling ... "the 
principal problem is to devise a means 
whereby we can take advantage of 
these equipment developments without 
working hardships on existing licensees 
operating on the present basis." 

Another band was described as hav- 
ing become quite important to the oil 
industries; the microwave band. (The 
provisions on the books today provide 
for the temporary use of the 1750 to 
1800 kc. band for petroleum geophysi- 
cal operation, on a shared basis with 
the Disaster Communications Service.) 

Describing the possibilities of these 
higher bands, Sterling said: "New vis- 
tas in the field of point -to -point radio - 
communications are being opened 
through increasing use of multi -chan- 
nel microwave installations. The pipe- 
line portion of the petroleum -natural 
gas industry has been a leader in pio- 
neering large -scale use of this type of 
equipment. It is a tribute to the flexi- 
bility and foresight of the industry . . 

that this relatively new development ... has been reduced to practical 
terms and applied on a wide scale." 

Noting that eight pipe -line com- 
panies have been granted a total of 209 
station authorizations and that two 
more companies have asked for 33 ad- 
ditional stations, and that in addition, 
there were four more companies who 
had signed equipment contracts and 
were in the process of preparing appli- 
cations for stations, Sterling said that 
the oil- communications system was 
rapidly becoming quite a healthy serv- 
ice. It was disclosed that investments 
and commitments to invest in this serv- 
ice were on the order of ten to fifteen - 
million dollars, and that the bulk of 
the activity had occurred during the 
past six months. 

Here, truly, is an industry in which 
radio has more than proved its worth, 
having become an indispensable tool in 
accelerating the productive capacity of 
not only the oil processers, but of other 
industries throughout the nation, to 
whom oil is so essential. . . . L.W. 

. . and now, the next most 
wanted criminal -at- large!" 

CRITICAL . - !:- _.,1 -- 

to 
100,000 

cps! 

Standard 
Models to 

50,000 cps. 

Custom -built 
Models to 
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PRECISION-PERFORMANCE 

Unrivaled in audio spectrum recording .. ° 

pioneers in critical instrumentation re- 
cording . . . 1 to 14 channel models. 

AMPEX Magnetic Tape 

RECORDERS Ampex Electric Corp. 
San Carlos, California 

Standard of the Great Radio Shows 

AN CONNECTORS- IMMEDIATE SERVICE 
Phone! Wire! Write! Your Needs 

1N34 CRYSTAL DIODES 79c 
VERNIER DIAL or DRUM (from BC -221) 

DIAL -gas" dia. 0 -1011 300 °. Black with silver arks. Has thumblock. 
in 

in 180 °. Black with silver narks either 85c 
SELSYN 211G1 -Brand New- -400 Cy'e Ea. 51.90 
THROAT MIKE IMT 81 -AI. 2 mikes in leather zipper ease with :Ili" cord & P1.88 -11rand New'.... 59e 
CARBON MIKE T -17, used-Guaranteed-Has 3 

89e 
ft.' c''r,I and l'1.1{.ß 

POSTAGE STAMP SILVER MICAS 
MMF MMF MMF MMF MMF MFD MFD 
10 60 125 360 500 .001 .003 
18 62 150 370 510 .001625 .0033 
22 66 180 390 525 .0022 .0039 
23 68 200 400 560 .0023 .005 
24 75 208 410 570 .0026 .0051 
30 82 225 430 680 .0029 .0056 
39 100 240 466 700 .00282 -006 
40 110 270 470 750 .002826 .0082 

ûl0 115 
325 488 875 

Neon Glow Lame NE 18 each 30c 
Variac- General Radio 100W each $10.00 
Spaghetti Sleeving- Ass 't. 99 ft 51.00 
Dynamotor 

In 28 VoDlts 
M 

Out 575 Volts at .18A...53.75 ,.,rh 
Price Schedule 

10 5131F to .001 MIrD 10c 
.001625 281'D to .0024 1197Y 20c 

.00282 MFD to .0082 MFD 50e 
Minimum Order, $3.00 -All Orders F.O.B. Philadelphia 

RELIANCE Merchandizing Co. 
2221 Arch Street Philadelphia 3, Pa. 
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Sound Engineering 
(Continued from page 62) 

wheel. The impedance wheel, or drum. 
is pulled around by the friction of the 
film on its surface and when up to 
speed, resists any attempt to change 
its speed. This system will impart a 

constant motion to the film as it passes 
in front of the photocell. In Fig. 9 is 

shown the film transport system of a 
typical motion picture projector. 

It is interesting to follow the path 
of the film in its travel from the sup- 
ply reel through the projector to the 
take -up magazine, and observe the 
precautions that have been taken in 

the design to insure a constant motion 
in the sound head. 

Starting at the upper magazine 
which houses the supply reel (A), the 
film is pulled down by a constant speed 
sprocket (B), then past the picture 
head aperture at (C). Below the pic- 
ture aperture, at (D), is another 
sprocket mounted on the shaft of an 
intermittent movement. - 

The intermittent movement consists 
of a cam in the shape of a Maltese 
cross and a pin. This type movement 
is often referred to as the "Geneva 
movement," because it was developed 
in Geneva by a Swiss watchmaker. 
The purpose of this movement is to 
pull the film downward, one picture 
frame at a time, for exposure to the 
screen. While the film is in motion a 
shutter cuts off the light from the 
lamp house, hiding the movement of 
the film from the viewers. The speed 
of the movement and the amount of 
exposure time for each frame will vary 
with different makes of projectors. 

Each picture frame is exposed for 
approximately 1/24 of a second. Due 
to the persistence of the human vision, 
the picture on the screen appears to 
be in continuous motion. Such a move- 
ment can, if not properly isolated from 
the sound head, induce a considerable 
amount of poor motion or flutter in 
the sound reproduction. 

Below the intermittent sprocket (D) 
is placed another constant speed 
sprocket (E). It will be noted a loop 
is left in the film between the constant 
speed sprocket (B) and the top of the 
picture aperture (C); also, a similar 
loop is made below the picture aper- 
ture before the film engages the con- 
stant speed sprocket at (E). 

The purpose of these loops is to 
create slack in the film to allow the 
intermittent movement a sufficient 
amount of film during its downward 
pull; also, the loop isolates the jerky 
motion of the intermittent movement 
sprocket (D). 

From sprocket (E) the film passes 
between the impedance roller (F) and 
over the sound drum (G) which is 
mounted on a free -running shaft. On 
the opposite end of this shaft is an oil 
damped flywheel or rotary stabilizer. 
The friction of the film on the surface 
of the drum (G) causes it to rotate. 
The inertia of the rotary stabilizer on 
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HENRY HAS THE NEW 

hallicrafters 
MODEL SX -71 NOW! 

This new type of receiver -the first of its kind on the market -has 
extra sensitivity, selectivity, and definitely superior image rejection. 

Continuous AM reception from 538 kc to 35 Mc, and 46 to 56 Mc. 

One RF, 2 conversion, and 3 IF stages. 105-125 volts AC. 11 tubes 

plus voltage regulator and rectifier. Only $199.50. (R -46 match- 

ing speaker only $19.95.) 

NEW DUAL -CONVERSION RECEIVER HALLICRAFTERS Model S -76 

Note these features: Dual conversion (1650 Kc and 50 Kc) -more 
usable selectivity than the best crystal. Giant 4 -in. "S" Meter - 
calibrated in microvolts and "S" units. Four bands 538 -1580 Kc, 

1720 Kc to 32 Mc. Calibrated electrical bandspread. 5 position 

selectivity. Sensitivity 2 microvolts or better with 5 watt output. 9 

tubes plus regulator, rectifier. $169.50. 

I have a complete stock of Hallicrafters receivers and transmitters. I'll make you the 

best deal on a trade -in for your communications receiver. I give you prompt delivery, 

and 90 -day FREE service. Nobody can beat Bob Henry on a trade -in, and I offer you 

the world's lowest credit terms. Write, wire, phone, or visit either store today for the 
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CALIF. 
25 

"WORLD'S LARGEST DISTRIBUTORS OF SHORT WAVE RECEIVERS"' 
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CHOKES: R. F., Filter, Swinging, Etc. 

METERS: Amp., Microamp., Milliamp., 
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CAPACITORS: Electrolytic, Mica, 

Oil, Paper, Etc. 

RESISTORS: Carbon, Potentiometers, 
Wire Wounds, Rheostats, Etc. 

TV COMPONENTS: Focus Coils, 

Ion Traps, Flybacks, Etc. 

TUBES: Transmitting, Receiving, Special 

Purpose, Etc. 
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CO -AX CABLE: JAN Approved 
RG8 /U, RG1i /U, RG12 /U, RG58 /U, 
RG59 /U. 
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TRAIN QUICKLY! 
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What is the best source for 
complete circuit analysis? 

The answer to this and all 
your servicing questions are 

RIDER MANUALS 
WITH THESE FAMOUS 

EXCLUSIVE FEATURES 

Circuit Action Descriptions 
Complete Alignment Data 
Signal Waveforms for Trouble 

Shooting 

Large, Easy -to -Read Diagrams 
Complete Parts List and Values ' Unpacking and Installation Data 
Factory Authorized Data 

6 RIDER TV MANUALS 

12,864 Pages 
(Equiv. of 81/2" x 11") 

2,486 Models 

21 RIDER MANUALS 

AM -FM -Auto Radio -Phono 

31,382 Pages. 28,341 Models 

REVISED AND ENLARGED 

VACUUM - 
TUBE 

VOLTMETERS 
by John F. Rider 

Up -to- the -minute in its coverage of all types of 
vacuum -tube voltmeters. Discusses design, con- 
struction, maintenance and applications. Review 
questions at the end of each chapter. 432 pages, 
51/2" x 81/2 ", 215 illustrations .... Only $4.50 

At your Jobber's or 
Write for Free Catalogues. 

JOHN F. RIDER PUBLISHER, Inc., 
480 Canal St., New York 13, N. Y. 
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_ 
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I 
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I 

I 

1_ - ___ _ -- __ -_ J 
Fig. 8. Block diagram of "flutter bridge" connected across picture projector output. 

the drum shaft irons out irregularities 
in speed and resists any changes in 
speed, thus reducing flutter. 

Leaving the drum, the film passes to 
the sound sprocket (H) and over idler 
roller (I) to the take -up reel (P) and 
take -up mechanism (Q), on rear of 
lower magazine. Rollers O, and O, act 
as fire traps in the upper and lower 
magazines in the event of a film break. 
A third loop is allowed between the 
sound sprocket (H) and the idler roller 
(I) to isolate the motion of the take - 
up reel from the sound sprocket. 

The sound exciter lamp and objec- 
tive lens barrel are shown at (J) and 
(K), the photocell housing at (M). An 
optical prism is mounted inside the 
drum (G) and reflects the light from 

the exciter lamp after it has passed 
through the sound track on the film to 
the photocell. Because of the mechan- 
ical construction the prism assembly 
is not visible. 

Small rollers are placed at the vari- 
ous sprockets to hold the film in con- 
tact with the sprocket teeth. The cen- 
ter of the roller which holds the film 
in contact with the surface of the 
drum (G) is faced with felt. This is 
referred to as a pad roller, and is the 
most important roller of the whole as- 
sembly. Any irregularities in its sur- 
face will induce flutter in the repro- 
duction. To obtain a smooth surface 
on the pad roller, it is ground on a 
lathe using a high speed grinder. 

Regardless of the constancy of the 
Fig. 9. Film transport system of motion picture projector. See text for identification. 
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(lowest loss lead -line mf'd.) 
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MOLDED RIBBON 

0.5 DB LOSS PER 
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POLYSTYRENE 

SPACERS 
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TELEVISION 

AMATEUR 
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FRINGE AREAS 

LONG RUNS 

BEACH AREAS 

send for latest bulletin 
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CORSET CO., BURBANK, CALIF.s 
72 E. TUJUNGA AVE. 

STAR SPECIAL! 

6 -Tube 
Auto Radio 
Complete with 

Speaker and 
Antenna 

Powerful 6 -tube auto radio made by leading 
manufacturer. Mounts under dash of any car; 
compactly built. Circuit features include auto- 
matic gain control to prevent fading. Shipped 
complete with all tubes, Alnico 5 PM speaker, 
heavily chrome -plated 66" side cowl antenna, 
battery and antenna cables, etc. 
Ready for immediate installation. 
Worth far more than our low price! 

Webster- Chicago 3 -Speed Changer 
Popular II,del 100 Webster- Chicago at a price 
you can discs. Plays 331/2, 46 and 78 rpm 
records iH 7", 10" and 12" sizes. This is the 
complete changer ready for installation in cus- 
tom designs or for modernization 
of old -type consoles. Buy now 
and sas e while limited quantities 
are avalable! 1$25.95 I 

Popular - 
Make 
Record 
Changer 

Same igh- quality 78 rpm used by prominent 
manufa turer. Changes twelve 10" or ten 12' 
record with smooth, silent action Beautifu 
hamme tone -finish metal mounting board and 
metal ase enclosing all operating 
mecha ism. May be mounted in 
radio o used on table, etc. Origi- 
nally sold for several times our 
low pri ,e! 

COMPLETE STOCKS 

All Standard Brands 

$19.95 

Just off the press . 

BIG BARGAIN BULLETIN 

ELECTRONIC 
DISTRIBUTORS, INC. 

Dept. RN 7 -7736 S. Halsted, Chicago 20, III. 

July. 1951 

drive system used, variations in speed 
will occur at times due to the changes 
in frequency of the power system and 
also play in the drive mechanism. Va- 
riations in speed can also be caused by 
the medium used for recording or re- 
production. In disc recorders, varia- 
tions in speed are caused by the drag 
of the cutting head on the record. In 
some designs this may cause the turn- 
table to rotate slower than standard 
speed, resulting in an increase of pitch 
and tempo when the recording is 
played back at the correct speed. 

Speed variations occur in film pro- 
jectors many times because of the drag 
of the film over the sprockets. If the 
film has shrunk, it binds on the sprock- 
et teeth, thus creating a drag on the 
drive system. If the take -up mech- 
anism is not in correct adjustment, it 
will also cause variations in speed as 
the take -up reel gets larger. Vibra- 
tions from the motor and gear trains 
in projectors may be such that they 
are transmitted to the photocell and 
preamplifier, and reproduced as a me- 
chanical noise. 

In magnetic tape recorders, this type 
noise is not as important; however, a 
constant source of speed is important. 
Several methods of transporting the 
tape from the supply reel to the take - 
up reel have been devised. The most 
common method is the pinch drive sys- 
tem, consisting of a rubber and a steel 
puck. The magnetic tape is pinched 
between these two, and pulled through 
the transport system. Separate mo- 
tors operate the take -up and supply 
reels. 

Fluctuations in the speed of repro- 
ducing and recording devices are meas- 
ured with a "flutter bridge." A block 
diagram of such a device is shown 
connected across the output of a mo- 
tion picture projector in Fig. 8. 

The flutter bridge consists of a 3000 
cycle bandpass filter, a tuned bridge, 
and an indicating meter. A film sound 
track of 3000 cycles is placed on the 
projector and the bridge connected 
across the output of the projection 
system power amplifier. 

The 3000 cycle signal from the sound 
track is amplified and applied through 
an attenuator and input transformer, 
to the input of the bandpass filter. At 
the output of the filter is a Wien bridge 
circuit, which may be tuned to the fre- 
quency of 3000 cycles. If the output 
from the projector sound head is con- 
stant, the bridge will be balanced and 
no deflection of the meter obtained. 
However, if the projector has poor mo- 
tion, the variation in speed of the film 
as it passes the photocell will unbal- 
ance the bridge and deflect the meter. 
The filter removes any hum or har- 
monics that might be introduced by 
the amplifier system. Two full -scale 
sensitivity ranges are available on the 
flutter indicator, one reading from 0 to 
0.5% and the other 0 to 2.0 %. 

Careful observation of the meter 
pointer action will generally give a 
clue to the type flutter. Low frequen- 
cy flutter and "once arounds" are in- 
dictated by low swings of the meter 

CURRE 

ANYWHERE 
MAGIC No M ,C 

STANDARD AND 
HEAVY DUTY 

INVERTERS 

For Inverting D. C. to A. C. 
Specially Designed for operating A. C. Radios, Tele- 

vision Sets, Amplifiers, Address Systems, and Radio 

Test Equipment from D. C. Voltages in Vehi- 

cles, Ships, Trains, Planes and 

in D. C. Districts. 

/NEW MODELS 
ANEW DESIGNS 

INEW LITERATURE 

"A" Battery Eliminator, DC -AC Inverters 
Auto Radio Vibrators 

See yams feAdes es Towle óaetasy 

AMERICAN TELEVISION & RADIO CO. 

Quaeltry Pwduet5 Súcce 1931 
SAINT PAUL 1, MINNESOTA -U.S.A 
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FIRST IN 

SPEAKER ENGINEERING 

THERE'S a good reason why 

Quam builds more speakers 
for original equipment than any 
other speaker manufacturer. It's 
because Quam speaker engineering 
has always been ahead of the field 
-and because Quam has pioneered 
more speaker improvements. 
When you sell Quam Replacement 
Speakers you are selling the finest! 

QUAM- NICHOLS COMPANY 
522 E. 33rd Place CHICAGO 16, ILL. 

MAKERS OF QUALITY SPEAKERS FOR 
27 YEARS, UNDER THE SAME MANAGEMENT 

WANTED 
AMPHENOLS -UHF CONNECTORS -PULSE 
TRANSFORMERS- RELAYS -NET WORKS - 

MICRO SWITCHES -6Y DYNAMOTORS 

E. SMITH, Room 12, 391 Fulton St. 
Brooklyn 1, N. Y. Phone MAin 4 -2666 
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For RCA Victor 630TS 

see PF INDEX No.25 

FREE -GET IT NOW! 

needle. The magnitude of the disturb- 
ance is indicated by the amplitude of 
the meter swing. The frequency of 
the disturbance will be one -half the 
meter swing. Medium high frequency 
flutter is indicated by rapid motions of 
the meter needle; however, 96 -cycle 
sprocket hole and other high frequency 
disturbances are indicated by a steady 
deflection of the meter, because the 
meter movement cannot follow the 
rapid changes of the disturbance. 

Films used for measuring the flutter 
of projection equipment are made on 
special recorders having negligible 
flutter. Measurements on disc record- 
ers are made by first recording a 3000 
cycle tone starting at the outside of 
the record and recording to the small- 
est diameter. Without disturbing the 
record, relative to its placement on the 
turntable, it is played back and the 
flutter measured with a flutter bridge 
connected across the output of an am- 
plifier. Magnetic tape recorders are 
measured in a similar manner. 

The most important thing in all flut- 
ter measurements is : if a film sound 
track or a pre- recorded record is used 
for the signal source, it must have very 
low flutter within itself or the meas- 
urement is of no value. Specially 
processed disc records can be obtained 
for the measurement of reproducing 
equipment. The trick in using these 
records is to center them perfectly on 
the turntable before making the meas- 
urement. This may be difficult due to 
the center pin of the turntable not 
fitting the record center hole tightly. 
If this is the case, a weight should be 
placed over the center pin and the rec- 
ord centered while making a measure- 
ment. When the lowest flutter read- 
ing is obtained, the record will be 
centered. 

When measuring the flutter of a pro- 
jection machine, at least 1000 feet of 
3000 cycle sound track should be used, 
and about 200 feet of it run onto the 
take -up reel before attempting a meas- 
urement. Special films for flutter 
measurements, frequency response, 
and optical adjustments of sound 
heads may be obtained from The Mo- 
tion Picture Research Council, Holly- 
wood, California. 

(To be continued) 

"Durn it, Filbert, be careful! Yuh 
wanna blow a fuse?" 

ELECTRONICS -RADIO 
Modern Laboratory 

Instruction In 
SERVICING 
BROADCAST 
OPERATING 
ELECTRONIC and 

TV ENGINEERING 

/Whig 
ILLUSTRATED 

ELECTRONICS INSTITUTE, Inc. 
21 HENRY, DETROIT 1, MICH. 

SENSATIONAL NEW BOOK 

ELEMENTS of SINGLE and DUAL 

TRACK MAGNETIC TAPE RECORDING 

and 1001 APPLICATIONS 

by A. C. Shaney 

INFORMATIVE! INSTRUCTIVE! INTERESTING! 

The book that brings you up -to- 
date on tape recording. Com- 
plete history, theory, design and 
uses. 144 pages of FACTS! 

Order today. Remit with 
order, please. Booklet 
mailed some day. 

AMPLIFIER CORP. of AMERICA 
398 -2 Broadway, New York 13, N. Y. 

big FREE 

GIFT offer 

SEE ' 
PAGE 14 

1 
50% 
OFF 

¡ LIST 
I PRICE! 
r_ 

1 

RADIO -TV TUBES 
All types in stock. Positively no 
s e c o n d s. Stan dard Guarantee. I 
25% Deposit -cash, check, or M.O. 

RADIO CITY LAB 
2634 N. Clark St., Chicago 14, Ill. 

I 

SPEAKERS RECONED 
guaranteed repairs made on 

all makes of speakers 
fast service - lowest prices 
AMPRITE SPEAKER SERVICE 

70 Vesey St. New York 7, N. Y. 

SCHEMATICS- CONVERSIONS 
FOR SURPLUS GEAR 

NEW LIST! MANY ADDITIONS! 
Send stamped, self addressed envelope for 
List B. Add 25c for chart explaining AN 
nomenclature. 

R. E. BOX 1220 
GOODHEART BEVERLY HILLS, CAL. 
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Mac's Service Shop 
(Continued from page 58) 

For a few minutes no one said any- 
thing. Then Mac asked, "What's the 
matter ?l Have you two run out of 
gripes ?' 

"No, we've just run out of breath," 
Barney retorted. "However, Boss, to 
tell you, the truth, we're kind of puz- 
zled. Ordinarily you are the man who 
could pose for all three of those little 
monkey statues called Hear No Evil, 
See No Evil, and Speak No Evil; but 
suddenly here you are cussing cus- 
tomers right along with us. We Aim- 
ply don't get it." 

"Maybe a little explanation is in or- 
der," Mac admitted. "Here's how I 
look at it : there is no denying that 
anyone in business is certain to meet 
up with a lot of exasperating quirks of 
human nature. Quite possibly in serv- 
ice work you encounter more of this 
sort of thing than you do in retail 
selling, for the service customer is al- 
ready in an unhappy frame of mind 
to discover that his radio or his watch 
or his automobile is not going to run 
forever without needing some repairs. 

"But putting up with this is just a 
part of the job that you took on when 
you went into servicing. Disagreeable 
customers go right along with discov- 
ering that mice have been keeping 
house in a set you have to work on, 
with tht attar -of- rotten -eggs smell you 
have t endure while removing a 
burned -up selenium rectifier, and with 
the patience- trying job of restringing 
one of the Rube Goldberg dial cords 
often found in modern sets. If you 
take these things in stride as just part 
of the day's work, that is all there is 
to them. 

"I have found two things," he went 
on, "that help a lot in keeping my 
sense of humor. The first is to do just 
what we are doing here : let off steam 
by chuckling over these customer foi- 
bles here, inside the privacy of our 
own little organization, where it can do 
no harm. Customer cussedness is 
something you can either laugh at or 
get mad about, and laughing is much 
better for both your business and your 
digestion. 

"The second thing is always to keep 
in mind a motto I saw recently that 
said: 

" 'Be kind, for everyone you meet is 
fighting a hard battle.' 

"This certainly is the truth today. 
There is not a person without some 
worry or other that is reflected in his 
or her behavior. Possibly the woman 
who is so irritatingly insistent on get- 
ting her set back without delay has a 
son in the service and is terribly eager 
to get every bit of news about the 
armed forces. 

"Few people," Mac concluded, "are 
deliberately aggravating; and unless 
you honestly believe this, you have no 
business doing work that brings you 
into direct contact with your custom- 
ers." 

30 
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Quickly Installed, Anywhere -Anytime! 
Here's a TV antenna switch that can be installed in a 

jiffy -in the set, on wall, baseboard, window sill -in any 
convenient place. 

Servicemen and Installers will find in the MOSLEY 
3 -Way TV Antenna Switch a neater, more efficient method 
of making installations where one set and several anten- 
nas must be connected or, as in dealer demonstrations, 
where several TV sets must utilize one antenna. 

Four sections of standard 300 ohm transmission line 
factory wired to constant impedance switch. MOSLEY 
Solderless Transmission Line Splicers are supplied for 
speedy installation. In brown or ivory molded plastic 
case. Complete with mounting wood screws. 

NEW! UNIVERSAL TV LEAD -IN SOCKET 

Cat. No. F- 20- MOSLEY 
TV Antenna Switch. 
List 53.75 

Ultra Compact! Truly Universal! 
The socket servicemen and TV installers have been 

waiting for! Ideal for TV antenna lead -in, test bench, 
dealer display, etc. Constant impedance. Molded of low 
loss polystyrene. Available in brown or ivory and fur- 
nished complete with mounting screws. Use Cat. No. 301 
MOSLEY Transmission Line plug with this and other 
MOSLEY sockets. 

Look at These Features: 
Small! Requires only 13 /4"x7/8" mounting space. Cover 
extends only 5 /8 ". 
Mounts anywhere -on wood or metal! 
Universal -use as terminal or tap socket! 
For standard 300 ohm transmission Tine! 

MOSLEY low -loss TV products assure a better, more 
efficient installation. MOSLEY plugs, sockets and other 
high quality TV antenna accessories are available at 
leading radio parts jobbers everywhere. 

MOSLEY ELECTRONICS OV R ANDLAM MISSOURI 

Cat. No. 343 -MOSLEY 
Universal Transmission 
Line Socket. List.$0.80 

The NEW 

Leader! 

t! 

HI-LO 

IN-LINES 

V-CONES 

'ÿ 
DIRECTOR CONE 

ARROW 

RADAR ALL -WAVE 

This powerful, all- weather 
T -Match Yagi with its mighty 

5- element beam, perfect 
300 -ohm match, rugged durai 

aluminum construction and 
other exclusive design 

features, assures ultra -high 
gain reception in any 

area, any climate. Choose 
Clear Beam for complete 

customer satisfaction now 
and for the years ahead! 

all weather 
' 5- ELEMENT ARRAY 

300 -OHM MATCH 

LOW IN COST 

60- Second Snap - 
Open Assembly 
Simply snap open ... 
and tighten! 

A COMPLETE LINE OF QUALITY ANTENNAS TO MEET EVERY TV RECEPTION REQUIREMENT 

dearBeam 6 N LaBrea Ave., Los Angeles 36, Calif., YOrk 1682 
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PLATT 
SAVES 
YOU 
MORE 

JULY SPECIAL! BC -454 RECEIVER 
3 to 6 MC. less tubes. in bent case.. excel- 
lent for used parts Only $2 95 

BC -223 
TRANSMITTER 

A 30 watt Transmitter, 
ideal for ship -to -shore or 
Liam Rig. Crystal or 310 
control on four pre- select- 
ed channels. 2000 to 5250 
EC. Use of 3 plug -in 
coils, five tubes: 2 -801 
and 3-46. and TU 17- 
18-25 tuning units. 

TRANSMITTER $39.95 TUBES 5.95 TUNING UNITS 2.25 ea. PP -I25 VIBRATOR POWER SUPPLY FOIL 
7ìC -2 $18.95 

BEACON RECEIVER BC -438 
Manufactured by 

Detroit, 
Frequency 

Frequency-142.5 KC. 
í 

KC Receiver Sensitivity Microvolts for 10 Maliwatts output. Output Impedance - 
beOselecteda internally. hPower Output -l50 Mullwatts. Vol- ume Control -RF Gain Control. Power Supply - 24-28 Volts Aeroplane Battery. Current - 1.0 Amperes. G tunes. 

BRAND NEW -ONLY 
$1095 

BEACON RECEIVER BC- 1206 -C Manufactured by Setehcll- Carlson Frequency Itange-195 KC to 420 KC, IF Frequency - 135 KC. Receiver Sensitivity -3 Microvolts for 10 iitilihvatts output. Output Impedance -300 Ohms and 4000 Ohms to be lected internally, Power Output - 230 Miliwatts, Volume Control-RF Cain Control. Power Supply -24.28 Volts Aeroplane Battery. Current -.75 Amperes. 
$10.95 BRAND NEW -ONLY 

PRE -AMPLIFIER 
MODEL K -1 

The K -1 is used to 
amplify output level 
for microphones and phonographs. Operates on 24 -28 PDC. can be con- verted to 110 AC. Comes complete with PL 55 

plug and 2 foot 119 -B cord, 2 terminal blocks and instruction book. $4 95 BRAND NEW SPECIAL 

FIELD TELEPHONES 
Army surplus, completely recondi- 
tioned and electrically tested, 
using 2 flashlight cells and a pair 
of Interconnecting wires. GUAR- 
ANTEED-like new. 1 5 95 ONLY Vr 

WRITE FOR OUR FREE CIRCULAR! 
MINIMUM ORDER $2.00 

Immediate Delivery -Send 25% deposit on C.O.D. orders. All shipments F.O.B., N.Y.C. (N.Y.C. resi- dents add sales tax to your remittance.) 

PLATT ELECTRONICS CORP. 
Dept. A, 489 Broome St., N. Y. 13, N. Y. 
PHONES: WO 4.0827 and WO 4 -0828 

Banish the craving for tobacco as thousands 
have with Tobacco Redeemer. Write for free book. 
let telling of injurious effect of tobacco and 
of a treatment which has relieved many men. 

In Business Since 1909 FREE 
300,000 Satisfied Customers I BOOK 

THE NEWELL COMPANY 

462 Clayton Sta., St. Louis 5, Mo, 

MARK THESE VALUES! 
12AÚ7 ....94c 
G.SN7GT 98e 6A1.76 79e 
1X2 51.19 613C8G51.83 
IDIOT 1.08 GCD6G 2.59 
6.16 1.49 I2AT7 1.59 
Sell Your Tubes s Make 555 

Standard Brands Only loo % Guaranteed 
6AL5 79e 5114G 79e 
6K6GT 79c 611AG 89c 6W4GT 79e 957 33e 
GT8 $1.39 Free List 

254M Dep. Bal. C.O.D., 
F.O.B., New York City 

MARK electronics New York 57, N.Y. 
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ERRATUM 
There were several inaccuracies in the arti 

de "Radio-Radar-Sonar in Naval Application." 
by Samuel Freedman appearing in the April 
issue. Correction of these errors is made on 
page 112 of this issue. 
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Rate 50c per word. Minimum 10 words 

RADIO ENGINEERING 
RADIO Engineering Broadcasting, Aviation and 
Police Radio, Servicing, Marine Operating and 
Electronics taught thoroughly. Expenses low. 
Write for catalog. Valparaiso Technical Institute, 
Dept. N, Valparaiso, Ind. 

SALE 
TWO complete APS 15A Sea Search Radar sets. 
Walter C. Wellman, 335 S. Sycamore St., Cen- 
tralia, Ill. 
HOTTEST surplus list in the country. Elec- 
tronics-Hydraulics, Aircraft -Gadgets. Dick Rose, 
Everett, W sh. 
53 OHM Coax ; 300 ohm twin ; reasonable. In- 
quire: Harry Van Dick, Little Falls, N. J. 
FIVE Element TV Yagi Beams, Aluminum Tubing, 
etc. Write for prices. Willard Radcliff, Fostoria, 
Ohio. 
RECORD changer parts for leading makes. We 
ship everywhere. Friend's Wholesale Distributors, 
106 N. 6th St., Philadelphia 6, Pa. 
DIAGRAMS Radio, Record Changers, Recorders, 
75e ; Television with Service Data, $1.25 up. State 
manufacturer and model number. Kramer's Radio 
Service, Dept. N8, 36 Columbus Ave., New York 
23, N. Y. a 

ALL popular tubes, lowest prices. 200 ohm /25W 
Clarostat boxed rheostats, 29c. Plus postage. Free 
list, no dealers. Tubes, surplus bought, send list. 
Betz, 73 (''aroline Ave., Yonkers 5, N. Y. 

WANTED 
TELEPHONES & Telephone equipment. W'. E. HA 
1 Receiver and F' 1 Transmitter capsules. State 
condition, price and quality. W. L. Jennings, 139 
State St., Montrose, Mich. 
WANTED : TS /34 /AP Oscilloscope, any condi- 
tion. Crest Laboratories, 2117 Mott, Far Rocka- 
way, N. Y. FA 7 -2732. 
"WANTED" MX215 /APG Blowers 28 V.D.C. 
1 /100 7000 R.P.M. A -1 Refrigeration Service, 
13833 San .Antonio Drive, Norwalk, Calif. 
NEED ART -13 ; ARC -1 ; ARC -3 ; DY -17 ; TS -12 ; 

TS -I3 ; MN -26 J or K ; BC -342 ; BC -312 ; BC -611 
Handie Talkie (or any part) ; I -100 ; BC -348 ; 

BC -788 A; AM, B or C ; I- 1.52A, AM, B or C ; 

TS -67 ; teletype, test or any other equipment. Will 
trade. Write: Bob Sanett (W6REX), 4668 Dock - 
weiler, Los Angeles, Calif. 
AN /APR- other "APR -," "ARR -," "TS," 
"IE -," A 
AN/APR-1, 

'ARC -3, ART -13, everything sur- 
plus; Tubes. Manuals, Laboratory equipment. De- 
scribe, pr Cl' . in first letter. Littell, Farhills Box 
26, Dayto 19, Ohio. 

HELP WANTED 
BE your (1W11 Boss. Sales Kit free. Mail post card. 
Adelphia Specialty Co., 1512 Sansom St., Phila- 
delphia, l'a. Your future begins at this address. 

CORRESPONDENCE COURSE 
USED Correspondence Courses and Books sold 
and rented. Money back guarantee. Catalog free. 
(Courses bought.) Lee Mountain, Pisgah, Ala. 
USED Correspondence Courses and Educational 
Books botight, sold, rented, catalog free. Educa- 
tional Exchange, Summerville, Ga. 
RADIO Servicing Course shows latest short cut 
methods. Lessons easy to follow. Only $3.00, 
postpaid in U.S.A. Buyers Syndicate, 30 Taylor 
St., Springfield, Mass. 

MISCELLANEOUS 
CONVENT(p'ION Notice ! ARRL West Gulf Division 
Convention in Austin, Texas, August 18th and 
19th, 1951 The Convention Committee is planning 
a great p ogranl with fun for the whole family 1 

Plan for n great time in Austin in August! For 
general information, write : Austin Amateur Ra- 
dio Club, Box 1716, University Station, Austin, 
Texas. 

HUVHflTH[ 
Take advantage of the world's biggest Clas- 
sified Ad opportunity -Your ad in RADIO 
& TELEVISION NEWS Classified Section will 

get more action -more inquiries -quicker, 
and at less cost than in any other magazine. 
Monthly net paid circulation over 200,000. 

July, 1951 

the chicago 
V.T.V.M. 
ELECTRONIC MULTITESTER 
A versatile new Chicago Vacuum Tube 
Volt Meter with more ranges and 
greater utility -at the lowest price in 
the industry'. 

RANGES 
$39°t 

net 

DC VOLTS 
0- 5,10,50,100,500,1000,5000. Input impedance: 

20 megohms (including 10 megohms in the DC probe) 

AC VOLTS 
0-5,10,50,100,500,1000,5000 
Input impedance: 10 megohms 

OHMS 
0 to 1000 megohms in 6 ranges with center scale 

readings of 10,100,1000,10K,1Meg.,l0Meg. 

CAPACITANCE 
50 MMF to 500ß MF in 6 ranges. tow voltage power 

source enables testing of electrolytic condensers. 

MILLIAMPERES 
Dc 0- 1,10,100,500 
(Not electronic) 50 millivolt drop. 
Operates on 115 V.A.C. Dimensions: 6Na" Wide x 

915/6" High x 6' Overall Depth 

The big 51/2' meter is mounted in 
a handsome brown Hammerloid 
case slanted for easy reading. 

See Your Parts Distributor or 
Write for Complete Information 

CHICAGO INDUSTRIAL INSTRUMENT CO. 
536 W. ELM ST. CHICAGO 10, ILL. 

NEW! SENSATIONAL GAIN 

PHOENIX YAGI 
300 -ohm Impedance 
Exclusive Mast Clamp Design 

Quick Rig Installation 
Long -Lasting ... Trouble -Free 

1410gint ELECTRONICS 
IN. 

LAWRENCCE, MASS. 

Profitable Careers in Radio 

TELEVISION 
ELECTRONICS 

CREI RESIDENCE SCHOOL 

trains you for 
vital industry 
-qualifies you 
for better jobs 
in the armed 
services. 

Your success in this highly technical field 
depends on how much you know and how well 
you apply it. Whether you want a career in 
the electronics industry, where critical short- 
ages of trained men exist, or plan to enter 
military service, CREI Residence School train- 
ing is your key to a better job at higher pay. 

Recognized as outstanding by engineers, educators, 
the Armed Services, and important firms like RCA - 
Victor, Bendix, and United Air Lines (whose tech- 
nicians have received CREI training at company ex- 
pense) your course can be completed in approximately 
twenty months. 

ILLUSTRATED CATALOG FREE 
Send for the new descriptive catalog, with survey 

of opportunities, and details of course and school. 
New classes start twice a month. Act now! 
19 

deadline 
Training 

adline far most 
available 

ete ano. D 
July 25, 

Don't delay'. 

APITOL RADIO ENGINEERING INSTITUTE 
An Accredited Technical Institute Founded in 1927 

Dept. 137C, 16th & Park Rd., N. W., Wash. 10, D. C. 

Please send FREE Residence School Catalog 137C 

Name 

Street 

City Zone State 

Veteran Non -Veteran Age 
Send details about Home Study Courses. 
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serzialias2cl, /teco 
ELECTRONIC 
THRIFT -LITE 

New Lifetime Flash Tube 
NO 

COMPLETE, READY-TO-SHOOT 
S. 

Perfect pictures every time-for r tni or a number 
of 

pictur 
taken 

at twice the number f pictures taken in a lifetime. 
15 intervals-1/1000th second duration. daylight co lor. Usa- ble cameras-115V 60 etc spe. O-F 

or shutters with built-in t or c" settings, and 
for 

cameras wit h- out sas fls contacts but using a cable-release Hash switch. - - - - - - -$ 4 9 . 5 0 ameras with built-in con- tacts. n delay for ly type or 
(e.g. "M-F") delay shutters .. $59.50 AC 2 focal shutters, or those 25 millisecond ay $62.50 

EN F Battery Oper. 24.50 TENSIFIE R- Doubles Light 19.50 Ope0 EXTENSION-LITE-For 2 Lite 01ion . e) 21.75 Gí024-U NI 
V. 

MTG. BRACKET 1.75 
TAB "SUN-FLASH" LAMPS "TAB" W -Sec. 

No. Replaces Max. Each U10 GE FT110 100 $11.79 
No. 1 AMGLO 5 SO4X 100 11.98 23ST GE FT114 200 10.98 
53GT GE FT403 500 16.98 
VA SYLV. 4330 200 32.98 R4340 FLASH TUBE -Nationally Ad- Stsd @ $57. NEW $36.00 

X -400 Air Corps Lamp 14.98 866A KIT & XFORMER 
2 Tubes, Sekts, xfmr 115v 60cyc Inpt, outpt 2.5vct /10a /1011 
vins ....... 

DIODE PROBE TUBE! Unexcelled for NO -LOSS 
UHF Testing. Ultra- Sensitive Sub- Miniature -Envelope App. 11/4" Element & Probe at Tip, Low Pwr. Hte. BRAND NEW w /Data. VR92 25e; 5 for $1 
082 $1.69 
OA3/VR75 1.56 
0A4G 1.33 
OB2 1.70 063/VR90 1.28 
0C3/VR105 1.43 0D3/VR150 1.08 
O0Z4 

2.53 

CIA 9.75 OlA .68 
1A3 1.10 
1A4P .89 
1A5GT .85 
1A6 1.59 
1A7GT 1.19 
1AE4 1.80 
163 /8016 1.40 

.89 165/258 .98 
1B7GT ,98 
1621 /471J1 2.85 1622 3.25 
1823 . . 9.90 
1824 6.75 1624 SyIv 36.00 1626 3.98 1827 24.00 1829 4.75 1832/532A 3.98 1836 29.95 

18.00 
32.25 

1637 
11338 
1B40 
1841 49.95 1842 5.90 
1B46 49.75 
1B53 49.95 1854 79.95 1656 45.95 1859 12.95 
1B60 64.95 
EL1C 3.49 
1CSGT 1.09 106 .79 
SC7G .89 
1D5GP .89 
1D7G .. .89 
1D8GT .98 
1E5 .98 
1E7G .98 
1F4 .69 
1F5G .89 
1F6 .98 
1F7G .98 
1G4GT .89 
iGSG .89 
1G6GT .. .98 
1H4G .89 
1H5GT 
1H6G 89 
1J5G .., 1..20 1J60 .89 
1L4 .98 
1LA4 1.23 
1LA4 1.33 
1LB4 1.33 
1LC5 1.23 
ILC6 1.33 
1LD5 .98 
1LG5 1.33 
1LH4 1.29 
1 LN5 
1NSGT 1.05 
1N6G .98 
1P5GT .. 98 
1Q5GT 2.98 1026 69.00 1R4/1294 .98 
185 1.05 
154 1.20 
155 .98 
1T4 1.05 
1T5GT 1.23 

/5910 
.98 1US .94 

1V .89 
1V2 .70 
1X2A . 1.45 
122 3.98 283 1.68 
2A4G 1.20 
2A5 .79 
2A6 .79 2A7 .89 
287 .89 
2622 / GL559., 4.75 
2C21/1642 .65 2C22/7193 .45 
2C26 .25 
2C34/RK34 .69 
2C39 . . . .23.98 
2C40 6.98 
2C43 26.75 2043/ 

464A 16.95 
2C50 3.69 
2C51 6.95 2052 
2021 5.98 

1.74 
2E5 16 
2E22 ,. 1.65 
2E24 .. 5.05 2E25A/ HY65... 5.15 2E26 .... 3.85 
2E30 .... 2.25 
2J21 . ...10.69 
2J21A ... 9.75 
2J22 ....11.95 
2J26 ....37.50 
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35mm and 16mm FILM 
Guaranteed Govt. Surplus 
35mm Plus -X Pan 20 Exp. Car - tridges......... 5 for $1.00 
35mm Microfile 20 E x p Car- tridges 5 for $1.00 
16mm PAN film GSAP camera, dated, Gtd Perfect 54 rolls (1320 f t . ) . . . . . . . . . . . . . . .$ 5 . 9 8 -$5.98 SPECIAL! 35MM KRYPTAR, Fine Grain Pan - hro, Day 50, Tung 32, Shield Can, ev/ data, '49 Date 20 -Exp. Cartridges.3 /$1.00 

"WILLIAMSON" 
10W HI -FI KIT 

10 Cyc to 20 KC with Ease! 
Basic Kit, Incl. Pwr Supply, 

Pre -Amp & Tone Boos Amp. Kit. -... $34.95 W'mson' 32 page booklet .69 
G -E . Dual Relue Cart RPX050 8.69 
G -E Dual Relue Cart RPX040 or 041 6.29 
Electro-VoieeEV1,6Hi-FiDual 'TWILT" Cart. 
Less Tilt Mech. Incl Dual Needle $ 3.98 Extra Dual Needle for Above, new 1.20 
G -E Hi -Fi Spkr 51201D 19.49 
SENSATIONAL 10" Hi- FiSpkr Ideal 10Watt 
Home Size, Concentric, Separate Driver 
Woofer & Horn Driver Tweeter -30. to 16000 
cgs Range $19.98 

SAVE YOUR RECORDS- REDUCE NOISE" "LP" Anti -static fluid . . . Enough for 180 applications 69c 
DYNAMIC SPEAKER BUY: 

5" DynS kr 3000 ohm field HvyDty w/ 
OutptXmfr for Pentode From Equip. Like 
New, Tested, Gtd... 

. 
.$1.39; 4 for $5.00 "G-I" Gov. Contrld PhonoMotor 33 rpmw/ 

Speed AdjLever, HvyDty 110VACoper A $14 Buy, SPECIAL, less turntable...54.69 
Gov. Wts. for "G -1" Motors...2 /39e; 6/$1 

BLOWERS Cool That Tube! 
40 CFM 28vacdc $ 4.98 
70 CFM 115v /400cy 4.49 250 CFM 28vacdc ... 9.95 250 CFM & 28 to 115Vac Trans- 

former 11.95 
100 CFM 115vacdc 7.98 
175 CFM 220vac - 11 98 

2J27 ...37.50 6ANS 2J30 ...49.50 6805 2J31 ...38.50 6AQ5W . 2J32 ...69.95 6806 2J33 ...39.50 6AQ7GT 2J34 ...49.50 6AR5 2J36 ..125.00 6AR6 . 2J37 ...38.95 6855 2J38 ...25.50 6A56 2J39 ...49.50 6AS7G . 2.140 ...49.50 6836 2J48 ...28.50 6AUSGT 
2.149 ...39.45 6AU6 2J50 ..27.50 6AV5GT 2J52 ..249.50 6AV6 2J54B ...49.50 6AW6 2J55 .,139.00 6AX5GT 2J56 ..199.50 6B4G . . 1 
2J61 .59.50 685 2J62 ...49.45 6860 2K23 ...49.95 6B7 2K25 ...49.95 6B8G 2K25/ 6884 723A6,49.95 6BA5 2K28 mtd.37.25 6BA6 2K29 ....39.95 6BA7 
21133 ...395.00 6605 2K45 ...175.00 6aC7 . 
2V3G .... 1.29 6806 
2W3GT .., .98 6BE6 
2X2 .69 66F5 . 2X28 1.89 6BF6 . 3A4 .98 6BG6G 
3A5 1.69 6BH6 
3A8GT 1.79 6BJ6 
384 2.69 66L7GT 
365 .. .98 68N6 367/1291. .69 6BQ6GT 3B23/ 6BY50 . RK22 5.95 6C4 3B24 .. 5.98 6C5GT 3624W ... 9.95 606 3625 ... 4.50 6C7 3826 ... 3.95 6080 
3827 ... 3.95 6021 . 3828 ... 8.95 6086 . 
EL3C .. 5.90 6CD6G 306/XXB.. 1.49 6D4 
3C22 ....64.50 6D6 
3C23 .... 9.90 607G 
3C28 ....10.95 6D8 
3C30 . 3.95 6E5 
3C31/C16. 3.45 6E6 
3C45 .13.85 6E7 306/1299. .69 6F4 
3D21A ... 1.95 6F5 3D23 .... 4.90 6F6 
3E29 ....14.95 6F6GT 
3LF4 .... 1.33 6F7 
3Q4 1.12 6F8G 
3QSGT 1.25 6G6G . 1.48 
354 1.05 6H4GT . 
3V4 1.05 6H6 
4-10008, 89.50 C6J 
4822/EL58 9.95 6J4 4827 .... 4.98 JSGT 
4B32 10.95 6J6 4C25/HK54 5.98 6J7 
4C33 . .. .59.00 6.180 
4035 ....34.90 6K4 
4C36 .15.98 6KSGT 4E27/257.17.85 6K6GT 
4.131 .95.00 61(7 
4.142/700 19.00 6118 
4.147 ...260.00 61.50 
4.152 . ..295.00 6L6 4T4/2. . 5.95 6L6G . 

4XSOOF ..85.00 6L6GA . 
5824 .... 1.35 6L7 
5C22 .59.95 6N4 
5C30/C5ß, 9.90 6N6G . 5021 ...24.30 6N7GT . 5023/ 6P5GT . RK65...29.95 6Q7 
5J23 ....13.45 6R7 
5J29 ....12.40 688 
5J32 ...99.00 654 
SR4G Spec, 1.50 657 
SR4GY ... 2.25 658GT 
5T4 1.98 65A7GT 
SU4G .79 6S67Y . 
5V40 1.44 6507 . 
5W4 .91 65D7GT 
5)140 
SY3G 

.90 
6 65F7 T . .. 

SY4G ... .79 65.7 
5Z3 1.09 65H7GT 
5Z4 1.35 65J7 .. 
C6A 7.45 65J7Y 
6A3 1.65 6SK7GT 
6A4 1.89 65L7GT 
6A5G 2.30 6SN7GT 
6A6 .98 6SN7WGT 
6A7 1.39 65Q7GT 
6A8GT 1.05 65117 .. 
6A84 1.39 6557 .. 
6A65/6N5 1.33 65T7 
6867/3853 1.42 65U7GTY 
6ACSGT 1.19 65Z7 .. 
6AC7 . 1.58 6T7G .. 6807 . 1.60 6T8 
68E5 . .. .89 6U4GT 
6AE6G .. .79 6U5/6G5 
6AF5G . .89 6U6GT . 
6AF6G .. 1.33 6U7G .. 
6AGS . .. 1.47 6V6 
6AG7 . .. 1.98 6V6GT . 
6AHSG .. 1.49 6V6GTY 
6AH6 . .. 2.17 6V7G .. 
6AJ5 . .. 2.16 6V8 
6AK5 . . , 1.88 6W4GT . . .98 
6AK5W ,. . 2.98 6W4WGT. . 1.701 
6AK6 . . . . 1.98 6W5GT . .98 
6ALS . .98 6W6GT : 1.35 .. 1.89 6W7G 1.33 6AL7GT 

. 5.95 

. 1.11 
2.98 
1.25 
1.23 

.91 
2.98 . 

. 1.39 

. 2.79 

. 4.98 

. .83 

. 1.41 

. 1.11 

. 1.47 
1 

83 
. .98 

1.25 

1. 
1. 
1, 

1.1.23 . 11 
1.00 

. 1.29 
1.49 

. 1.85 

. 1:3a 

. 2.75 

. 1.73 

. 1.78 
1.57 
.91 

. .83 
.89 

1.26 
98 

.42.50 

. 1.11 
2.98 
2.85 
.89 
.89 
.98 

1.54 
1.39 
1.39 
5.95 
.8 

1.04 
3 

.85 
1.39 

. 1.48 

.91 
6.95 
6.98 

.93 
1.50 
1.11 
1.29 
3.49 
1.16 

.91 
.85 

1.89 
2.43 
2.43 
2.43 
1.15 
2.39 
1.95 
1.26 

.98 

.98 

.98 
1.39 

.98 

.98 
. 1.65 

1.19 
. 1.20 

1.45 
. 1.19 
. .98 

.98 
. 1.45 
. 1.07 

1.19 
1.49 
1.19 
1.25 

. 1.08 

. 2.25 
.98 

. 1.08 

. 1.08 

. 1.33 
3.37 

. 1.05 
98 

2.45 
. .95 
. .98 
. 1.05 

.79 
2.25 

. .98 
. 1.65 
. 1.18 

1.98 

"TA B " 
THAT'S A BUY 

O. K. TUBE SPECIALS 
Tested Perfect -Keys Broken- Guaranteed 5V40 $ .98 6K6GT $ .69 6507 $ .69 6A 137 .89 61.6 1.49 6V6 1.29 68C7 1.19 6SA7 .98 6V6GT .89 6807 1.29 6507 .89 1286 .39 6BG6G 1.29 65H7 .49 125N7GT .89 6H6 .49 65117 .69 19906G 1.29 

6.15 .49 6SN7GT .89 25W4GT .89 
Full -Wave Bridge Selenium Rectifiers 
Amps. Ea. Amps. Ea. Amps. Ea. 18 Volts In, 14 Volts Out 

1.5 $2.29 4 $3.98 12 $ 7.98 
2 2.45 8 5.98 24 15.95 36 Volts In, 28 Volts Out 
1 $2.69 4 $ 5.98 10 $13.95 
2 3.98 8 11.98 12 15.95 

HEADSETS 
24000 ohms -P16, 2 Rcvrs 
w /Band, Strap, 7 ft. cond, 
Plug. Brand New ....$4.49 
8000 ohms-X518. 2 Rows 
w /PL54 &C073A. 
600 ohms -H533 2 Rxvrrs 
w /Band, Cushion, Plug. Used Exc. 5 

FILTER CHOKES 
8HY /1SOma New UTC..51.98 
12HY /300ma, Csd..... 3.95 
3HY /40ma, Csd. .3 for 1.00 
SONY /125ma, Csd..... 1.95 
Dual 2HY /300ma..2 for 1.98 
10HY /30ma .59 

"TAB" TESTED TUBES... 
6X4 .69 
6X5GT .75 
6Y5 1.85 
6760 1.25 
6Y7G .89 
625/1225 1.18 
6Z7G .89 
6ZY5G .89 
784 /XXL .98 
785 1.10 
7A6 .85 
7A7 1.45 
7A .90 
7AD7 1.56 
7AF7 .87 
7A07 1.98 
7AH7 1.15 
7134 .83 
765 1.23 
766 1.00 
767 .90 
788 .90 
7C4/1203A .79 

14E6 
14E7 
14F7 
14F8 . 1.19 
14H7 
14.17 
14N7 
14Q7 
1487 
1457 ... 1.33 
14W7 ... 1.23 
14X7 1.23 
14Y4 ... 1.20 
15 .98 

. 1.10 
1.33 

1.09 

15E 
15R 
FG17 
18 
19 
19BG6G 
19.16 . 
1978 

1.98 
.98 

3.98 
.98 
.65 

2.49 
2.49 
1.98 
1.17 

55 
56 ..... 
57 
58 
RK59 .. 
59 
HY69 .. 
70A7 
70L7GT 
71A 
72 
CRP72 
73 
NR74 
75 
HY75A 
76 
77 
78 
79 

& GUARANTEED 
(Prices Subject_ to Change) 

BO 
61 
FG81 

.85 

.89 

.89 
1.45 
1.78 
2.75 
1.59 
1.95 
.98 
.95 

1.37 
1.67 

.29 
.83 

4.59 
.83 
.75 
.83 
.89 
.74 

1.75 
3.90 

446A/2C40 1.19 
4468 .... 1.75 
450TH ...47.50 
450TL ...44.50 
GL451 ... .89 460/ 

HF200. 15.95 
WL468 ... 8.95 
GLSO2A ., 1.65 
RH507 ... 9.98 
527 35.00 GL530 49.69 
WL531 3.75 
WL532A 3.89 544 4.98 
GL546 1.69 
550P1 19.95 
575A/975 13.75 WL5798 12.98 
WL579 10.49 
WL579B 12.98 
6016 .19 

TRANSFORMERS 

115V 60CYC INPUT 
TV &CR Pwr Xfmr for 7" to 20" Tubes. Hi VOLTS to 20KV (w/quadrupler ckt). ALL Tubes, PL & FIL wndgs dlvrng; 300 VDQ /275Ma Full -Wave. 6.4V/10.3A, 5.4V/8A, 2.5V/ 3A Hypersil Core, Oil preg......$8.98 

2500V for CRT, 6.3V /.6A, 2.5V/1.75A Csd Kenyon . 
1400vct 90ma, 6.3v /4a, 5v /3a H'sld.55.98 1320V & 375VCT /110ma, 5V /3A, 2.5V/ 3.25A, 6..3V/2.75A H'Sld, H.Vinsltd.59.98 1000vct /150ma, 300v Bias 6.3/5a, - /3a, 
2x6.3v/,65a, 6.3v/1.25a H'sld $4.98 1000vet /45ma, 795vct /80ma & 360 vet/ 55ma, 3x5v /3a, 6.3vct /la, 6.3vct /.3a Csd, HiVinsul $5,98 
900v /35ma, 2x2.5v/2a, Xcellent 1800 V' Dblr, two 2x2 fil. dgs, H'Sld HVins.$3.49 840vct/110ma & 530vct /21ma, 2x5v /3A. 
6.3v /1A,6.3v /.3ACsdHvVins Raytheon.$5.98 600vet /12Oma, 5v /3a, 6vet /5a, 6.3v/3a, wndg Insul 2200v, Thordarson Csd $4.39 
420vct/90,ea,56 3v /1í9a 12v/4a, 

dó 12.24 115vdc & 115/230vac, $1.98; 2 for $3.49 220v /50ma, 6.3v/2a, 6.3v /la, 5v/6.5a 
Csd HiV insu! $1.89 

PLATE TRANSFORMERS 
7500V or 15000 V'Dbir /35ma $18.95 3000V /10ma, Csd H;Vinsul 6.49 355vet /325ma, 450v tap CsdHiVins 4.98 2x330vct /10ma (or 660vct) Iá'510 1.69 

FILAMENT TRANSFORMERS 
6.3vet /4A (gud 6.5A)H'Sld H;Vins...$2.69 6.3v/2A, $1.39; HVins.... 1.98 2.5v/24, 79e; /7.5vet /12A......... 4.98 12.6vet /1.25A, $1.98; 24v/2a cad.. 1.98 

MODULATION and AUDIO XFMRS 
MODUL /240 Watts Peak PP Par 807's to PPS07's RF /2000 ohm Load STANCOR/ USN I-I'Sid .. ..$6.95 UNIV OUTPT /12 Watts Any Tube Any Voice 
Coil UTAH 5999... "...$1.29; 2 for $1.98 Line Auto Former /30W UTC LVM 11.53.49 

884 /6Q5G . 1.80 CK534AX .89 4A1 1.29- 
885 1.80 CK536AX .89 PM5 .98 
893A .. 250.00 CK537AX 4.98 6 -11 .49 922 98 CKS38DX .89 PM6 .98 923 . 1.75 CK539DX .98 PM7 98 927/CE2S. 1.59 CK54IDX 1.98 PM8 .98 CK542DX .98 9-3 .49 CK543DX .98 10 -4B .49 CK544DX .98 13 -4 

CK547DX 1.98 23D4 
.49 CK546DX 1.98 20 -4 .49 
.43 CK548DX 1.98 K49A .. .36 5638 4.79 K55ß JRP5676 2.98 M556 .36 C1(5697 . 5.98 162A .49 CK5702 . 5.98 Kß06 .36 JRP5704 . 5.79 WL121A 2.61 CK5744 . 2.98 C376 2.98 5829 ... 5.98 ZB583 3.98 5875 ... 1.98 876 .29_ 

C'Ray Tubes Mazda Pilots 
2AP1 . 8.90 44, Box 10 .50 
2AP5 . 6.90 49, Box 10 .60 
3AP1 . ..12.95 55, Box 10 .50 
3AP1A ..14.25 64, Ea .07 
36113 . . 7.95 S6/T4/3W 18 
36P1Á ..14.98 10W /20V .25 
30111 -S1 2.85 291, Box 10 .36 
á011l 

. 

4.85 311/28V . .15 
30113 .. -52 8.85 313/28V . .15 
3 EPI 5.85 323/3V . . .2S 
3FP7 .. 3.85 Sylvania 
3FP7A ..14.98 6W /S6 /120V .35 
3GP1 . .. 4.89 Wstghs C7/ 
3HP7 3.85 7W /120V .15 
3H Pí4 .. . l4.9ß Med Screw Base 
3JP1 . ..15.00 15W/125V .08 
3JP7 ..12.50 25W /125V .08 
3JP12 ..19.95 Neon Bulbs 
3JP14 ..16.95 NEI6/991. .40 
4ÁP10 .. 4.85 NE20 .10 
SAP1 .. 4.98 NE32 .. .35 
5BP1 .. 6.98 NE45 /2W. - .27 
SBP4 .. 6.98 NE51 /NE20 10 
5CP1 .. 6.98 Bull's Eye Lite 
SCP7 .. 4.95 Diaito Type 
5CP7A .,29.98 Chromed Less 
5FP7 .. 1.85 Bulb .59; 2/.98 
5FP34 ..18.98 Tel Slide Lamps 
SH Pl 9.75 6/12/24/48/55V 
5HP4 .. 9.75 Ea. . .18 
SJP1 ..39.95 Xtal Diodes 5JP2 Many Late Dates SLPI Latest Jan. Specs 
5LP7 1N21 . .89 
5MP1 1N21A 2.00 
SN 111 íN216 4.95 
7BP1 1N21C 26.70 
76117 1N22 2.00 
7CP1 1N23 1.29 
7.1114 3N23Á 3.98 
9G 117 1N23ß 5.95 
9JP1 íN25 

930 
931A 
HK953E 
954 
955 
956' 
957 
958A 
50968 
991 
FM1000 
1000T . 
CK1005 
CK1006 
CK1007 
HK1054 
CK1089 
CK3090 
R1100 . 
R11308 
E1148 
HY1231Z 
HY1269 

1.05 
. 4.98 
.78.00 

.25 

.49 

.39 

.39 
.98 

. .98 
.40 

. 1.50 

.85.00 
.89 

3.89 49 
130.00 
. 3.98 

. 2.69 

. 5.00 

.12.00 
.35 

. 5.39 

. 5.39 
Use Your Priority for SPEEDY DELIVERY -Extend Your DO & Contract Nos. 

7C5 1.00 
7C6 1.00 
7C7 1.49 
7C23 72.00 
7C29 69.95 
7E5/1201 1.25 
7E6 .98 
7E7 .98 
7F7 1.15 
7F8 2.25 
7_07/1232 1.33 

1.11 
7.17 
71(7 1.33 
71.7 1.23 
7N7 1.22 

.95 
787 1.07 757 1.23 
7T7 1.03 
7V7 1.33 
7W7 1.23 
7_X7 /XXFM, 1.23 

.90 7Z4 
10Y 
128 
12A5 1.39 
1286 98 1287 1.39 12A8GT. .89 
12AH7GT,. 2.15 

.45 

RK20A . 8.95 
RX21 2.50 
2222/CE1C, 

1.9499 

HV24 .... 1.39 
24 .85 
24A 1.10 
24G /3C24 1.90 
RK25 4.45 
25A6 1.09 
25A7 3.17 25AC5GT 1.61 
258Q6GT. 1.78 
2506 1.18 
25L6GT .87 
25N6 1.69 
25W4GT., 1.11 
25Y5 .90 
25Z5 . .87 
252663 .91 
26 
27 
FG27A 
RK28A 

.79 
.75 

8.70 
6.95 
1.39 

30 .49 
31 .59 
HY31Z 2.75 
32 .49 
FG32 7.90 
32L7GT 1.69 
FG33 18.98 

82 
82V 
83 
84/6Z4 
85 .98 
89 .75 
VR92 . . 25 
FG98 . 19.95 
DR100 11.49 
100TH 8.89 
FG104 32.98 
FG105 29.95 
VU111 .45 
HY1146 .79 
HY115/145 .75 
117L7 ,. 1.95 
117N7GT. 1.95 
117P7GT. 1.49 
11723 . .95 
117Z4GT . 1.45 
117Z6GT . 1.20 
117Z7GT . 1.49 
F127A 15.89 
VT127A 3.98 
CV148 4.98 
150T 14.50 
FG166 49.00 
FG172 42.50 
1828 1.20 
FG190 12.80 
200 22.98 

1.29 
1.39 
1.98 
1.98 

HY615 . .18 
WL619 ...18.90 
KU627 ...18.00 
WL632A .. 8.93 
WL670A ..11.98 
701A . 6.98 702A/7028 2.65 
703A .... 6.75 
704A 1.05 
705A/8021 1.25 
707A ....13.50 
707B ..24.98 710/8011.. 1.98 
710A/8011 1.75 
713A .... 1.00 
NL714 ... 5.95 
715A .... 7.90 
7156 ....15.98 
715C ....45.00 
716A .... 2.75 
717A .... 1.59 
718BY ...48.45 
718CY ...48.45 
719A ....49.95 
720CY ...45.00 
721A . 5.98 722A/287. 2.75 
723A .. 9.75 723A/8 ..14.49 724A/B .. 3.95 
724D ....12.98 
725A ..,, 7.75 

1280 ... 1.98 
1603 ... 3.00 
1609 ... 5.98 
1613/6F6X 1.05 
1614 ... 2.05 
1616 ... 1.98 
1619 
1620 
1621 
1622 
1625 
1626 
1629 
1630 
1631 
1632 
1633 
1634 
1635 1.49 1641/R 1.98 K60 
1644 ... .95 
2050 .... 1.98 
2051 . ... 1.80 
R4340 
5514 .... 4.85 5516 .... 7.75 5517/ 
. 0131013 3.39 
5608A ... 5.95 5618 ,... 3.29 
5654 .... 4.79 

5.75 ... 1.29 
... 2.26 

9 4 . . 

... .49 ... .39 ... .97 
... 1.25 
... .77 
.. 75 
... 1.80 

Top Dollar Paid for Your Surplus Tubes-Send. List and Prices 
12AL5 
12AT6 
12AT7 
12ÁU6 
12AU7 
12AV6 
12AV7 
12AW6 
128X7 
12ÁY7 
í26A6 
12887 
12606 
128E6 
128 F6 
128X7 
1208 . 
12F5 . 
12H6 
12J5GT 
12J7GT 
12K7GT 
121(8 
12Q7GT 
12S8GT 
125A7GT 
12507 
125F5GT 
125F7GT 
12507 
125H7 
125J7GT 
125117 
125L7GT 
12511701- 
125Q7GT 
125117 . 
12X3 .. 

1.11 
. .83 
. 1.98 

1.11 
. 1.25 
. .83 
. 1.78 
. 1.75 
. 1.45 
. 5.95 
. 1.00 
. 1.75 
. 1.75 
. 1.00 

. 85 
1.33 
1.39 

.75 
. .89 

.73 
1.00 

. .98 
1.07 

.90 

.98 
1.05 

. 1.39 

. .75 
.69 

. .89 
- 1.10 

.89 
. 1.25 

. 1.07 
. 1.22 
. .91 
. .98 
. .90 

14A4 . 1,19 
1487/12B7 1.08 
14AF7 /XXD 1.18 
1466 .... 1.08 
1468 ... .98 í405 .... 1.19 
1407 .... 1.09 

33 

35/51 
35A5 
3565 
35C5 
35D5 
35L6GT .. 1.00 
35TG .... 4.95 
35W4 .... .69 
35Y4 .... .87 
35Z3 ... .90 35Z4GT.. .75 
35Z5GT . .90 
REL36/6J4 .50 
36 .65 
37 .69 
38 .69 39/44 .69 
CRC40 .. .54 
40TZ 3.25 
HT408 3.75 
41 .79 
42 1.10 
43 .85 
45 .98 

45ZVT52. . 3 .89 
45Z5 .90 
46 .99 
47 .89 
48 
K48A 124.85 

49 .83 
50 1.19 
50A5 . 1.22 
50135 1.11 
S005 1.03 
S006 
SOL6GT .81 
50X6 1.10 
50Y6GT .90 
SOY7GT .99 
52 .99 
53 .78 

.59 
... 1..00 

79 

THAT'S 
BUY 

203A 5.98 
205B/VT2. 1.69 
CE206 . 3.15 
211/VT4C. 1.89 
RX215 . 9.95 
WE215A . .15 
227A . ..2.65 
231 1.20 
242C . 8.49 244A . . 4.15 
247A . 9.95 
2496 . 3.75 
250TH 21.29 
250TL 21.29 
HK254 15.49 
262A . 3.98 2626 . 3.98 
271A 9.95 
27413/5124, 1.50 
300 27.50 00 .50 
304TH 24.98 
304TL 24.98 
307A/RK75 6.45 
310A 6.98 
316A 2.98 
3238 12.25 
327A 2.50 
350A 7.50 
350B 5.95 
353A 4.50 
354A 24.98 
355A 14.15 
HK357C.. 39.49 
359A 3.98 
367A 3.98 
368AS 7.95 
38ÓA6 .79 
388A 2.69 
393A 9.95 
394A . . 4.90 
FP400 15.98 
X400 14.98 
WL414 63.95 417A 8.95 

726A ... 7.98 
7268 ...24.98 
726C ...69.98 
730A 
801A 
803 
804 
805 
807 
808 
809 
810 
811 
812 
813 
814 
815 
816/866Jr. 1.08 
826 .98 

12.50 

...12.98 
4.69 
3.00 
8.45 
4.98 
1.98 
2.39 
2.45 

11.96 
2.90 
2.90 

11.75 
3.85 

50828 
829 
8298 
832 
832A 
833A 
834 
836 
837 
838 
842 
843 
845 
851 
860 
861 
864 
865 
866A 
869 
872A .. 2.45 
GE872A .. 4.98 
73 15.98 
74 1.39 
78 1.95 

12.98 ...14.98 
10.98 

...12.98 ...48.90 
5.95 
5.98 
1.39 
3.98 
2.75 

.39 
5.95 

60.00 
12.98 
49.95 

.38 
1.39 

. 1.35 
25.98 

"T A B 

5656 
5670 
5686 
5687 
5694 
5725 
5726 
5749 
5750 
5812 
5814 

9.98 
5.98 
4.23 
5.75 
3.65 
5.98 
4.39 

. 3.98 
4.98 
2.99 
5.49 
2.89 

HK5944 16.49 
HK5990 11.50 
HK5991 18.00 

99.50 
.69 

5.85 
1.25 
5.98 

28.95 
1.25 
1.98 
1.65 
1.98 

UX6653 
8005 
8012 
8013A , 
8014A . 
8020 . 
9001 
9002 , 
9003 . 
9004 79 
9005/RC4B 1.95 
9006 .. .27 

Sub-Miniatures 
2E31 .. 1.39 2E36 ., 1.49 
2E43 1.39 
CKSOIAX 1.26 
CK502AX 1.79 
CKSOSAX 1.79 
CK506AX 1.79 
CK509AX 1.26 CK512AX 1.79 
CK522AX 1.79 
CK525AX 1.79 CK526AX 1.98 t.K528AX 1.79 
CK529AX 1.98 
CK531DX .98 
CK532DX .98 
CK533AX 1.39 

..24.75 ..29.95 
..19.98 
. 9.75 .. 5.85 .. 4.95 .. 8.85 ..12.95 ..18.39 ..14.89 
..14.85 

91.117 .14.85 
10BP4 . ..27.48 
10FP4 ..24.50 
12DP7 ..12.45 
12GP1 ..49.98 
121P4 ..27.00 
12KP4 ..47.00 
12LP4 ..24.35 
1413P4 !.27.98 
16HP4A ..43.98 
16KP4 ..47.29 
16LP4A ..36.98 
16MP4A :.43.98 
16RP4 ...39.98 
16TP4 ...39.98 
16YP4 ...43.98 
17BP4 ...43.45 
19DP4A ..67.65 
200114 ...75.35 
902 - 8.65 
905 2.45 
912 89.98 
913 11.98 
914A 45.00 

Vacuum 
Capacitors 

MMF -Kv Ea. 
50 -5 1.29 
50.7.5 1.29 50 -15 7.98 

15.98 6 -20 
12 -20 
25 -20 
50.20 
55 -20 
75 -20 

..15.98 

100 -20 ...19.00 6-2 18.75 
12332 12.98 
25 -32 18.75 
50 -32 12.98 
75 -32 22.75 100 -32 22.75 
Tungar Bulbs 20X672 .- 2.95 289881 2.50 

859483 2.95 
Ballast 

1P1 .49 
PM3 .98 
PM4 .98 

THAT'S 
BUY 

DEPT. 7RN SIX CHURCH ST. NEW YORK 6. N.Y. U.S.A. - CORNER CHURCH . LIBERTY 
575. 

PRINTED IN U.S.A. 

1N27 .. 3.50 -- 

1N32 1.34 

1.39 .. 5.65 
1N46 
1N48 .70 
1N51 
1N52 .. .95 
1N54 .89 
1N55 .. 
1N56 .. .89 1N57 89 
1N58 .. 1.19 1N60 .60 
1N61 .. 1.98 
1 N62 ....Write 
1N63 ..3.89 
1N64 75 1N67 1.95 K34 1.39 
CK705 .77 
CK706 .54 
CK707 
Therm istors 
D167019 Vol. Limiter: 2.95 
D168391 Ther- 

mal Comp 1.06 
D170396 HF.... 

Pwr Meas .90 le Bulb Time 
Vë stars 

.90 
CW20259 /USN 

á8e .2.95 
WEeo 40A. 1.50 
WEeo 41A. 1.50 
Xtal Freq Stds 
1000Ke .. 3.49 
4700Ke .. .98 
S000Ke 3.98 
HtrOVenXtals 5010/5025/5055 

Kc. Ea. 14.98 
Tubes Gtd Exc 
Open Fil & 
B'kage Via 
R'Exp Only. 

Money Back Guaran- 
tee (Cost of Mdse 
Only). $5 Min, Order 
FOB NYC. Add Shpg 
Charges & 25% Dep. 
Shipments Gtd. R'Exp. 
Only. Prices Subject 
to change. Phone: 
WOrth 2 -7230. 
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THE FINEST IN 

ELECTROSTATIC FOCUSING 

complete 
engineering data 

on request 

TUBE DIVISION, ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N.J. 
'Trade -mark. 
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e Ci 
They're Free of 
Contornán 

MALLORY CAPACITORS 
Give Long, Continuous Service! 

One reason why Mallory Capacitors deliver full rated capacity 
throughout their long life is the unusual care taken in production 
to prevent contamination, which is the source of corrosion and 
shortens the life of capacitors. 

Even at high temperatures, Mallory Capacitors operate perfectly 
over extremely long periods of time. Tests consistently show 
dependable performance for more than 2000 I.;,.]_s at temperatures 
up to 185 °F (85 °C). Special design and rnetirulous production 
methods make such records possible. 

Mallory Capacitors have set new long -life standárCis, the industry, 
yet cost no more. You will find it pays to rel.; a1;1 . the complete 
Mallory Capacitor line . . . electrolytic, plastic tubular, paper, 
mica and ceramic. 

See your Distributor for Mallory Precision Quality Parts at Regular Prices. 

MALLORY 
ALtfORYBO 

CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 
RECTIFIERS VIBRAPACK* POWER SUPPLIES FILTERS 

*Reg. U.S. Pot. Off. 

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